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DESCRIPTION
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 the performance of such a stimulation treatment and/or in the performance of one or 
more other wellbore operations (e.g., a drilling operation, a stimulation operation, a completion 
operation, a fluid-loss control operation, a cementing operation, production, or combinations 
thereof), it may be necessary to selectively manipulate one or more downhole tools which will 
be utilized in such operations.

[0003] Moreover, during one or more of such wellbore operations, it may be desirable to 
obtain data from within the wellbore, for example, data related to the conditions within the 
wellbore, data related to the operation and/or performance of the tools positioned within the 
wellbore, or combinations thereof.

[0004] However, downhole tools conventionally employed in such wellbore operations and/or 
the members utilized to communicate with such downhole tools are limited in their manner of 
usage, are often unreliable, and may be overly time-consuming to use. WO 2011/146866 A2 
provides a technique of deploying a plurality of location markers in a passageway of the well 
and deploying an untethered object in the passageway such that the object travels downhole 
via the passageway. The technique includes using the untethered object to sense proximity of 
at least some of the location markers as the object travels downhole, and based on the 
sensing, selectively expand its size to cause the object to become lodged in the passageway 
near a predetermined location. According to WO 2011/149597 A2 an autonomous unit is 
dimensioned and arranged to be deployed within a wellbore without an electric wireline. The 
autonomous unit is fabricated from a friable material so as to self-destruct upon receiving a 
signal and includes a position locator for sensing the presence of objects along the wellbore 
and generating depth signals in response. It also includes an on-board controller for 
processing the depth signals and for activating an actuatable tool after a certain time at a zone 
of interest.

[0005] As such, there exists a need for improved tools for use in wellbore operations and for 
methods and system of using such tools.

SUMMARY
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[0006] Disclosed herein is a wellbore servicing system comprising a controller node disposed 
within a wellbore, and a tool node configured for movement through the wellbore, wherein the 
tool node communicates with the controller node via a near field communication (NFC) signal, 
wherein prior to communication with the controller node, the tool node will not perform at least 
one function and, after communication with the controller node, the tool node will selectively 
perform the at least one function.

[0007] Also disclosed herein is a wellbore servicing method comprising positioning a controller 
node within a wellbore, and moving a tool node through the wellbore such that the tool node 
comes into communication with the controller node, wherein the tool node communicates with 
the controller node via a near field communication (NFC) signal, wherein prior to 
communication with the controller node, the tool node will not perform at least one function 
and, after communication with the controller node, the tool node will selectively perform the at 
least one function.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] 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:

FIG. 1 is a representative partially cross-sectional view of a well system which may embody 
principles of this disclosure;

FIG. 2 is a schematic view of an embodiment of an electronic circuit of a node; and

FIGS. 3 through 10 are representative partially cross-sectional views of embodiments of 
wellbore servicing systems.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] 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 disclosure 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 disclosure is susceptible to embodiments of different forms. Specific embodiments are 
described in detail and are shown in the drawings. It is to be fully recognized that the different 
teachings of the embodiments discussed herein may be employed separately or in any suitable
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combination to produce desired results.

[0010] 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.

[0011] 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.

[0012] 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.

[0013] Disclosed herein are one or more embodiments of wellbore servicing systems and 
wellbore servicing methods utilizing a suitable communication protocol, for example, near-field 
communication (NFC), as will be disclosed herein, to communicate one or more 
electromagnetic signals between two or more nodes within a wellbore environment. As used 
herein, a "node" refers to a device or other member configured to send and/or receive an 
electromagnetic signal in accordance with a given communication protocol. Also disclosed 
herein are one or more embodiments of well tools (for example, which may comprise nodes, 
as will be disclosed herein) that may be utilized in such wellbore servicing systems and/or 
wellbore servicing methods utilizing NFC.

[0014] Referring to FIG. 1, an embodiment of an operating environment in which such a 
wellbore servicing system and/or wellbore servicing method may be employed is illustrated. It 
is noted that although some of the figures may exemplify horizontal or vertical wellbores, the 
principles of the methods, apparatuses, and systems disclosed herein 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.

[0015] Referring to FIG. 1, the operating environment generally comprises a drilling or 
servicing rig 106 that is positioned on the earth's surface 104 and extends over and around a 
wellbore 114 that penetrates a subterranean formation 102, for example, for the purpose of 
recovering hydrocarbons from the subterranean formation 102, disposing of carbon dioxide 
within the subterranean formation 102, injecting one or more fluids (such as carbon dioxide, 
water, and/or steam), or combinations thereof. The wellbore 114 may be drilled into the 
subterranean formation 102 by any suitable drilling technique. In an embodiment, the drilling or 
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servicing rig 106 comprises a derrick 108 with a rig floor 110 through which a completion string 
190 (e.g., a casing string or liner) generally defining an axial flowbore 191 may be positioned 
within the wellbore 114. The drilling or servicing rig 106 may be conventional and may 
comprise a motor driven winch and other associated equipment for lowering a tubular, such as 
the completion string 190 into the wellbore 114, for example, so as to position the completion 
equipment at the desired depth.

[0016] While the operating environment depicted in FIG. 1 refers to a stationary drilling or 
servicing rig 106 and a land-based wellbore 114, one of ordinary skill in the art will readily 
appreciate that mobile workover rigs, wellbore completion units (e.g., coiled tubing units) may 
be similarly employed. One of ordinary skill in the art will also readily appreciate that the 
systems, methods, tools, and/or devices disclosed herein may be employed within other 
operational environments, such as within an offshore wellbore operational environment.

[0017] In an embodiment the wellbore 114 may extend substantially vertically away from the 
earth's surface 104 over a vertical wellbore portion, or may deviate at any angle from the 
earth's surface 104 over a deviated or horizontal wellbore portion. In alternative operating 
environments, portions or substantially all of the wellbore 114 may be vertical, deviated, 
horizontal, and/or curved.

[0018] In an embodiment, at least a portion of the completion string 190 may be secured into 
position against the formation 102 in a conventional manner using cement 116. Additionally or 
alternatively, at least a portion of the completion string may be secured into position with a 
packer, for example a mechanical or swellable packer (such as SwellPackers™, commercially 
available from Halliburton Energy Services). In additional or alternative embodiments, the 
wellbore 114 may be partially completed (e.g., partially cased and cemented) thereby resulting 
in a portion of the wellbore 114 being uncompleted (e.g., uncased and/or uncemented) or the 
wellbore may be completed.

[0019] In an embodiment, as will be disclosed herein, one or more well tools may be 
incorporated within the completion string 190. For example, in such an embodiment, one or 
more selectively actuatable wellbore stimulation tools (e.g., fracturing tools), selectively 
actuatable wellbore isolation tools, or the like may be incorporated within the completion string 
190.

[0020] It is noted that although the environment illustrated with respect to FIG. 1 illustrates a 
completion string 190 disposed within the wellbore 114, in one or more embodiments, any 
other suitable wellbore tubular such as a casing string, a work string, a liner, a drilling string, a 
coiled tubing string, a jointed tubing string, the like, or combinations thereof, may additionally or 
alternatively be disposed within the wellbore 114.

[0021] In an embodiment, one or more nodes, each having a suitable configuration, as will be 
disclosed herein, may be utilized or otherwise deployed within such an operational 
environment.
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[0022] In an embodiment, a node may be characterized as stationary. For example, in an 
embodiment, such a stationary node or a portion thereof may be in a relatively fixed position, 
for example, a fixed position with respect to a tubular string disposed within a wellbore.

[0023] In an alternative embodiment, a node may be characterized as transitory. For example, 
in an embodiment, such a transitory node may be mobile and/or positionable, for example, a 
ball or dart configured to be introduced into the wellbore, communicated (e.g., 
carried/pumped/flowed) within a wellbore, removed from the wellbore, or any combination 
thereof.

[0024] In an embodiment, two or more nodes may be configured to communicate via a 
suitable communication protocol. For example, in an embodiment, two or more nodes may be 
configured to communicate via an electromagnetic signal, for example, via an NFC signal.

[0025] As used herein, the term "electromagnetic (EM) signal" refers to an identifiable and 
distinguishable function of one or more electrical and/or magnetic characteristics or properties, 
for example, with respect to time. Not intending to be bound by theory, an electrical signal may 
be transformed into an EM signal by exciting a proximate electric field and/or a proximate 
magnetic field, thereby generating an EM signal. In such an example, the EM signal may 
generally comprise an oscillating electric field and/or an oscillating magnetic field propagating 
at a velocity proportional to or at about the speed of light. As such, the EM signal may 
generally comprise polarized waves, non-polarized waves, longitudinal waves, transverse 
waves, or combinations thereof. Additionally, the EM signal may be communicated via a 
transmitting and/or a receiving antenna (e.g., an electrical conducting material, such as, a 
copper wire). For example, the EM signal may be receivable and transformable into an 
electrical signal (e.g., an electrical current) via a receiving antenna (e.g., an electrical 
conducting material, for example, a copper wire). Further, the EM signal may be transmitted at 
a suitable magnitude of power transmission as would be appreciated by one of ordinary skill in 
the art upon viewing this disclosure.

[0026] In an embodiment, the NFC signal is an EM signal and is characterized as having any 
suitable type and/or configuration of waveform or combinations of waveforms, having any 
suitable characteristics or combinations of characteristics. For example, the NFC signal may 
comprise one or more modulated digital signals (e.g., amplitude-shift keying (ASK), continuous 
phase modulation (CPM), frequency-shift keying (FSK), minimum-shift keying, on-off keying 
(OOK), phase-shift keying (PSK), etc.). In an embodiment, the NFC signal comprises an ASK 
signal digital modulation. The NFC signal may be transmitted at a predetermined frequency, for 
example, at a frequency within the radio frequency (RF) spectrum. In an embodiment, the NFC 
signal comprises one or more frequencies between about 3 kilohertz (kHz) to 30 megahertz 
(MHz). Additionally, the NFC signal may comprise a suitable carrier frequency for example, a 
frequency of about 13.56 MHz. Additionally, the NFC signal may be transmitted at a 
predetermined data rate, for example, at a data rate of about 106 kilobits-per-second (kbps), 
alternatively, about 212 kbps, alternatively, about 424 kbps, alternatively, any suitable data rate 
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as would be appreciated by one of ordinary skill in the art upon viewing this disclosure. For 
example, in an embodiment, the NFC signal may comprise an ASK modulated digital signal 
with a frequency of about 13.56 MHz with a data rate of about 106 kbps. In an alternative 
embodiment, the NFC signal may comprise an ASK modulated digital signal with a frequency 
of about 13.56 MHz with a data rate of about 212 kbps. In an alternative embodiment, the NFC 
signal may comprise an ASK modulated digital signal with a frequency of about 13.56 MHz with 
a data rate of about 424 kbps. Additionally, in an embodiment, an NFC signal may generate an 
omnidirectional or directional RF field having a range of about 8 inches or less, alternatively, 
about 6 inches or less, alternatively, about 4 inches or less. Alternatively, the NFC signal may 
exhibit any suitable frequency, modulation, data rate, transmission power, signal range, or 
combinations thereof, as would be appreciated by one of ordinary skill in the art upon viewing 
this disclosure.

[0027] Additionally, in an embodiment, the NFC signal may comprise one or more digitally 
encoded messages, data packets, data frames, or the like. For example, the NFC signal may 
comprise one or more data signals and/or data frames comprising a preamble portion, a 
synchronization portion, a frame length portion, an address portion, a command portion, a data 
or payload portion, an error checking portion, any other suitable data frame portions as would 
be appreciated by one of ordinary skill in the art upon viewing this disclosure, or combinations 
thereof. In an embodiment, the address header portion may comprise node identification 
details (e.g., information uniquely associated with another node, device, or well tool, for 
example, a media access control (MAC) address, a serial number, etc.). In an embodiment, 
the command portion and/or the data portion may comprise a communication protocol 
command (e.g., a request, a response, etc.), a well tool command (e.g., an actuation signal), 
data (e.g., measurements from one or more transducers), any other type of information as 
would be appreciated by one of ordinary skill in the art upon viewing this disclosure, or 
combinations thereof. Additionally, the data frame may comprise a plurality of like portions or 
subsets (e.g., a first data portion, a second data portion, a third data portion, etc.) and/or 
delimiters (e.g., a parsing tokens). For example, a first data portion may comprise data 
associated with a first transducer or well tool and a second data portion may comprise data 
associated with a second transducer or well tool.

[0028] Referring to FIG. 2, in an embodiment, a node may comprise an electronic circuit 300 
comprising a plurality of functional units. In an embodiment, a functional unit (e.g., an 
integrated circuit (IC)) may perform a single function, for example, serving as an amplifier or a 
buffer. The functional unit may perform multiple functions on a single chip. The functional unit 
may comprise a group of components (e.g., transistors, resistors, capacitors, diodes, and/or 
inductors) on an IC which may perform a defined function. The functional unit may comprise a 
specific set of inputs, a specific set of outputs, and an interface (e.g., an electrical interface, a 
logical interface, and/or other interfaces) with other functional units of the IC and/or with 
external components. In some embodiments, the functional unit may comprise repeated 
instances of a single function (e.g., multiple flip-flops or adders on a single chip) or may 
comprise two or more different types of functional units which may together provide the 
functional unit with its overall functionality. For example, a microprocessor or a microcontroller 
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may comprise functional units such as an arithmetic logic unit (ALU), one or more floating-point 
units (FPU), one or more load or store units, one or more branch prediction units, one or more 
memory controllers, and other such modules. In some embodiments, the functional unit may 
be further subdivided into component functional units. A microprocessor or a microcontroller as 
a whole may be viewed as a functional unit of an IC, for example, if the microprocessor shares 
circuit with at least one other functional unit (e.g., a cache memory unit).

[0029] The functional units may comprise, for example, a general purpose processor, a 
mathematical processor, a state machine, a digital signal processor, a video processor, an 
audio processor, a logic unit, a logic element, a multiplexer, a demultiplexer, a switching unit, a 
switching element an input/output (I/O) element, a peripheral controller, a bus, a bus controller, 
a register, a combinatorial logic element, a storage unit, a programmable logic device, a 
memory unit, a neural network, a sensing circuit, a control circuit, a digital to analog converter 
(DAC), an analog to digital converter (ADC), an oscillator, a memory, a filter, an amplifier, a 
mixer, a modulator, a demodulator, and/or any other suitable devices as would be appreciated 
by one of ordinary skill in the art.

[0030] In the embodiment of FIG. 2, the node may comprise a plurality of distributed 
components and/or functional units and each functional unit may communicate with one or 
more other functional units via a suitable signal conduit, for example, via one or more electrical 
connections, as will be disclosed herein. In an embodiment, the node comprises a plurality of 
interconnected functional units, for example, for transmitting and/or receiving one or more NFC 
signals (e.g., EM signals). In the embodiment of FIG. 2, the node may generally comprise 
various functional units including, but not limited to a processor 302, a I/O device 304, a data 
storage device 306, a power supply 308, and an antenna 310. In an alternative embodiment, 
the node may comprise various combinations of such functional unit (e.g., a processor, a I/O 
device, a data storage device, a power supple, an antenna, etc.). In such an embodiment, the 
node is configured to provide either one-way or two-way communication (e.g., peer-to-peer 
communication) and is configured to transmit and/or to receive an NFC signal (e.g., an EM 
signal). For example, in an embodiment, a node may be configured both to send information 
via an NFC and to receive information via the NFC. While FIG. 2 illustrates a particular 
embodiment of a node comprising a particular configuration of functional units, upon viewing 
this disclosure one of ordinary skill in the art will appreciate that a node as will be disclosed 
herein may be similarly employed with alternative configurations of functional units.

[0031] In an embodiment, the processor 302, which may be referred to as a central processing 
unit (CPU), may be configured to control one or more functional units of the node and/or to 
control data flow through the node. For example, the processor 302 may be configured to 
communicate one or more electrical signals (e.g., data packets, control signals, etc.) with the 
I/O device 304 (e.g., via electrical connection 350), the data storage device 306, (e.g., via 
electrical connection 352), the power supply 308 (e.g., via electrical connection 354), the 
antenna 310 (e.g., via electrical connection 356), and/or to perform one or more processes on 
the electrical signals (e.g., authentication, packet monitoring logic, parsing, etc.). In such an 
embodiment, one or more of the processes may be performed in software, hardware, or a 
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combination of software and hardware. Although illustrated as a single processor, the 
processor 302 may be implemented as one or more CPU chips, cores (e.g., a multi-core 
processor), digital signal processor (DSP), an application specific integrated circuit (ASIC), 
and/or any other suitable type and/or configuration as would be appreciated by one of ordinary 
skill in the arts upon viewing this disclosure.

[0032] In an embodiment, the processor 302 may be configured to employ and/or conform to 
one or more protocols and/or standards. For example, the processor 302 may be configured to 
process (e.g., transmit and/or receive) an electrical signal (e.g., a data packet, a data frame, 
etc.) using NFC standards and/or protocols in accordance with International Organization for 
Standards (ISO) 18092, ISO 14443, European Computer Manufacturers Association (ECMA) 
340, and European Telecommunications Standards Institute (ETSI) Technical Specifications 
(TS) 102 190. In an additional or alternative embodiment, any other suitable wireless standard 
and/or protocol may be employed as would be appreciated by one of ordinary skill in the art 
upon viewing this disclosure.

[0033] In an embodiment, the I/O device 304 may be generally configured to transmit electrical 
signals and/or data signals between the processor 302 and/or the node and external hardware 
(e.g., a power source, a computer, etc.).

[0034] In an embodiment, the data storage device 306 may be generally configured to store 
information (e.g., data) for the node and may be configured to read and/or to write data to one 
or more memory cells of the data storage device 306. In an embodiment, the data storage 
device 306 may comprise a read-only memory (ROM), a random access memory (RAM), a 
flash memory, an external memory (e.g., an secure digital (SD) card), any suitable type of 
memory device as would be appreciated by one of ordinary skill in the art upon viewing this 
disclosure, or combinations thereof.

[0035] In an embodiment, the node may comprise one or more antennas 310. The antennas 
310 may be configured to transmit and/or receive an NFC signal (e.g., an EM signal) and to be 
responsive to one or more predetermined radio frequency bands. For example, the antennas 
310 may be configured to be responsive to an NFC signal comprising a frequency within the 
RF spectrum (e.g., from about 3 hertz (Hz) to 300 gigahertz (GHz)). In an embodiment, the 
antennas 310 may be responsive to an NFC signal within the 13.56 MHz band. In an additional 
or alternative embodiment, the antennas 310 may be configured to be responsive to any other 
suitable frequency band as would be appreciated by one of ordinary skill in the art upon 
viewing this disclosure. The antennas 310 may generally comprise a monopole antenna, a 
dipole antenna, a folded dipole antenna, a patch antenna, a microstrip antenna, a loop 
antenna, an omnidirectional antenna, a directional antenna, a planar inverted-F antenna 
(PIFA), a folded inverted conformal antenna (FICA), any other suitable type and/or 
configuration of antenna as would be appreciated by one of ordinary skill in the art upon 
viewing this disclosure, or combinations thereof. For example, the antenna 310 may be a loop 
antenna and in response to receiving an NFC signal of about a predetermined frequency the 
antenna 310 may inductively couple and/or generate a magnetic field which may be converted 
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into an electrical current or an electrical voltage (e.g., via inductive coupling). Additionally, the 
antennas 310 may comprise a terminal interface and/or may be configured to physically and/or 
electrically connect to the processor 302. For example, the terminal interface may comprise 
one or more wire leads, one or more metal traces, a BNC connector, a terminal connector, an 
optical connector, and/or any other suitable connection interfaces as would be appreciated by 
one of ordinary skill in the art upon viewing this disclosure.

[0036] In an embodiment, the power supply 308 may supply power to the processor 302 
and/or any other functional units of the node. The power supply 308 may comprise an on­
board battery, a power generation device, a voltage source, a current source, or any other 
suitable power source as would be appreciated by one of ordinary skill in the art upon viewing 
this disclosure. For example, the power source 308 is a Galvanic cell. In an embodiment, such 
a power generation device may comprise a generator, such as a turbo-generator configured to 
convert fluid movement into electrical power; alternatively, a thermoelectric generator, which 
may be configured to convert differences in temperature into electrical power. In such 
embodiments, such a power generation device may be carried with, attached, incorporated 
within or otherwise suitably coupled to the well tool and/or a component thereof. Suitable 
power generation devices, such as a turbo-generator and a thermoelectric generator are 
disclosed in U.S. Patent 8,162,050 to Roddy, et al.. In an embodiment, the power source 308 
may supply power in the range of about 0.5 milliwatts to 10 watts, alternatively, from about 0.5 
watts to about 1.0 watts.

[0037] In an embodiment, the electronic circuit 300 may be programmable and/or 
reprogrammable, for example, via a wired connection or a wireless connection. Additionally, in 
an embodiment, the electronic circuit 300 may be configured to operate in either a low-power 
consumption mode or "sleep" mode, alternatively, in an active mode or "wake" mode. 
Additionally, the electronic circuit 300 may be configured in enter the active mode (e.g., to 
"wake") in response to an NFC signal.

[0038] As will be disclosed herein, for any communication between two or more nodes, unless 
otherwise noted, either of such nodes may initiate communication with the other node or 
nodes, while the other node or nodes is the target of that communication. In an embodiment, a 
node may be configured to operate as an initiator (e.g., a transmitter) and/or a target (e.g., a 
receiver). Also, a node may be configured to communicate via an active mode and/or a 
passive mode.

[0039] In an embodiment, a node operating as an initiator may be configured to begin or 
initiate the communication between two or more nodes, for example, via transmitting an NFC 
signal. Alternatively, a node operating as a target may be configured to be responsive to an 
NFC signal (e.g., from a node operating as an initiator) and may not be configured to initiate 
communication between the two or more nodes. For example, the target may be configured to 
only transmit an NFC signal (e.g., a data frame) in response to an NFC signal (e.g., a data 
frame request) from the initiator. In an embodiment, a node may be configured to operate as 
both an initiator and a target. For example, a first node may operate as an initiator to 
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communicate with a second node via an NFC signal and may also operate as a target to 
communicate with a third node via an NFC signal. Additionally or alternatively, the first node 
may operate as an initiator to communicate with a second node for a first duration of time and 
may then operate as a target to communicate with the second node for a second duration of 
time.

[0040] In an embodiment, two or more nodes (e.g., an initiator and a target) may be 
configured to communicate in an active mode or a passive mode. For example, in an active 
mode both the initiator and the target generate an RF field to enable communication between 
the initiator and the target. For example, the initiator may generate an RF field and transmit an 
NFC signal via the RF field generated by the initiator. Additionally, the target may generate an 
RF field and transmit a response to the initiator via the RF field generated by the target. 
Alternatively, in a passive mode the initiator generates the RF field and initiates communication 
(e.g., via transmitting an NFC signal) between the initiator and the target. For example, the 
initiator may generate an RF field and transmit an NFC signal via the RF field generated by the 
initiator. Additionally, the target may transmit a response to the initiator via the RF field 
generated by the initiator. Additionally, during passive mode communication, the target may be 
configured to respond to a command (e.g., from the initiator) via load modulated scheme (e.g., 
a sub-carrier frequency). In an embodiment, a node may be selectively configurable between 
communicating in an active mode and passive mode. For example, the node may be 
programmed or reprogramed (e.g., via a wired connection or a wireless connection) to operate 
in active mode or passive mode.

[0041] Additionally or alternatively, in an embodiment, a node may be configured to operate as 
an active mode in some circumstances and as a passive mode in other circumstances. For 
example, a node may be configured to operate in a passive mode until a predetermined 
condition is met and, upon the predetermined condition being met, to transition from the 
passive mode to an active mode. Additionally or alternatively, in an embodiment a node may 
be configured to operate in an active mode until a predetermined condition is met and, upon 
the predetermined condition being met, to transition from the passive mode to the active mode. 
For example, such a predetermined condition may comprise the passage of a predetermined 
time interval, the receipt of a predetermined NFC signal (e.g., data frames), the receipt of a 
predetermined number or combination of NFC signals, or combinations thereof.

[0042] In an additional or alternative embodiment, a plurality of nodes may be configured to 
form an ad-hoc network. For example, the nodes may form an array (e.g., a chain) of nodes 
spanning some distance (e.g., a portion of a wellbore) and may be configured to receive 
and/or rebroadcast (e.g., repeat) an NFC signal (e.g., one or more data frames) throughout 
the ad-hoc network.

[0043] In an additional embodiment, a node may be configured to employ a collision avoidance 
and/or collision detection protocol while transmitting an NFC signal. For example, prior to 
generating an RF field, a node (e.g., an initiator) may be configured to test for the presence of 
an external RF field (e.g., an RF field generated by another node). As such, the node (e.g., the 
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initiator) may be configured to not generate an RF field during the presence of an external RF 
fields.

[0044] As will be disclosed herein, in an embodiment one or more of the nodes may be 
configured and/or functional as a logging device, as a wellbore tool (e.g., a stimulation tool, a 
production tool, a completion tool, an isolation tool, etc.), as a controller, as a wellbore 
monitoring device, or combinations thereof. For example, while various specific node 
configurations and/or functionalities are disclosed herein, this disclosure should not be 
construed to mean that any particular configuration/functionality associated with a node is 
exclusive of any other configuration/functionality. Moreover, a given node may exhibit different 
functionalities with respect to various other nodes. For example, a first node may exhibit a first 
subset of functionalities with respect to (e.g., when communicating with) a second node and 
may exhibit a second subset of functionalities with respect to (e.g., when communicating with) 
a third node.

[0045] In an embodiment, a node may be configured as a logging device (e.g., a logging or 
recording node). For example, such a logging node may be configured to retrieve and/or 
receive data, alternatively, one or more subsets of data, from a data sensing and/or collecting 
device (e.g., a sensing node, as will be disclosed herein).

[0046] In such an embodiment, such a logging node may be configured to be communicated 
through the wellbore or a portion thereof. For example, the logging node may comprise a 
flowable or pumpable component, a disposable member, a ball, a dart, or other like. In such an 
embodiment, a logging node comprising a ball, a dart, or the like may be configured to be 
communicated through at least a portion of the wellbore and/or a tubular disposed within the 
wellbore along with a fluid being communicated therethrough. For example, such a logging 
node may be communicated downwardly through a wellbore (e.g., while a fluid is forward- 
circulated into the wellbore). Additionally or alternatively, such a logging node may be 
communicated upwardly through a wellbore (e.g., while a fluid is reverse-circulated out of the 
wellbore or along with formation fluids flowing out of the wellbore). Alternatively, in an 
embodiment a logging node may be configured for incorporation within and/or attachment to a 
tubular string (e.g., a drill string, a work string, a coiled tubing string, or the like) and/or a wire. 
The wire may be a braided cable like an electrical line, a single-strand cake like a slickline, or a 
multi-strand cable like a sandline. For example, such a logging node may be communicated 
(e.g., upwardly and/or downwardly) through at least a portion of a wellbore along with the 
tubing string or wire.

[0047] In an embodiment, the electronic circuit 300 of such a logging node may be configured 
to obtain, record, and/or store data or a subset of data from another node (e.g., a sensing 
node), for example, upon initiation of communication with another node (e.g., a sensing node).

[0048] In an embodiment, the logging node may be configured as an initiator. In such an 
embodiment, as the logging node travels (e.g., within a wellbore), the logging node may be 
configured to generate an RF field and to transmit an NFC signal (e.g., one or more 
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commands and/or data requests), for example, to one or more sensing nodes, as will be 
disclosed herein. Additionally, the logging node may be configured to receive one or more 
responses (e.g., data frames), for example, from the sensing nodes.

[0049] In an embodiment, the logging node may be configured as a target. In such an 
embodiment, as the logging node travels (e.g., within a wellbore), the logging node may be 
configured to be in an idle or "sleep" mode (e.g., not generating an RF field) until activated by 
an RF field (e.g., an NFC signal from an initiator). Upon being activated, the logging node may 
be configured to receive one or more data frames. Additionally, the logging node may be 
configured to return to an idle or "sleep" mode upon the completion of receiving/transmitting 
one or more data frames.

[0050] Additionally, in an embodiment upon receiving one or more data frames, the logging 
node may be configured to process (e.g., parse) the data frames, for example, for the purpose 
of evaluating and/or identifying another node. In such an embodiment, the logging node may 
be configured to respond in response to the recognition of a node, for example, a data frame 
request. Additionally or alternatively, the logging node may be configured to process the data 
frames to extract and/or parse one or more data subsets (e.g., a first data portion, a second 
data portion, etc.) from the data frames.

[0051] Additionally, in an embodiment the logging node may be configured to store one or 
more data frames and/or data subsets, for example, saving the data frames and/or data 
subsets (e.g., onto the data storage device of the electronic circuit of the logging node).

[0052] In an embodiment, the electronic circuit may be further configured to transmit or upload 
one or more data frames to another node, for example, data retrieved from other nodes.

[0053] In an embodiment, the data communicated between two or more nodes may comprise 
data associated with a wellbore (such as temperatures, pressures, flow-rates, or the like), data 
associated with other nodes (node configurations, node status, node power supply, or the like), 
or combinations thereof.

[0054] In an embodiment, a node may be configured as a sensor (e.g., a sensing node). For 
example, in such an embodiment such a sensing node may be configured to measure and/or 
store data, for example, data associated with a wellbore (such as temperatures, pressures, 
flow-rates, or the like), data associated with a tool disposed within the wellbore (such as tool 
status, tool power availability, tool configuration, or the like), or combinations thereof.

[0055] In such an embodiment, such a sensing node may be configured to be disposed (e.g., 
permanently or removably) within a wellbore. In an embodiment, the sensing node may be 
affixed to or a part of a component (e.g., a tool or tubular) within the wellbore. For example, a 
sensing node may be incorporated within and/or attached to a tubular string, for example, a 
casing string, production string, completion string, the like, or combinations thereof. For 
example, in such an embodiment, a sensing node may comprise a tool (e.g., a tubular 
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member) suitably sized and configured to be made a part of such a tubular string during 
placement of such a tubular string.

[0056] Alternatively, in an embodiment, the sensor node is transitory, for example, the sensor 
node may be incorporated with a disposable member (e.g., a ball, a dart, a plug, etc.) and may 
be configured to measure and/or store data while being transmitted or communicated through 
a wellbore.

[0057] Alternatively, in an embodiment a sensing node may be configured to be incorporated 
within a wellbore fluid, for example, so as to be communicated into the wellbore and/or the 
subterranean formation as a part of a wellbore fluid such as a fracturing fluid, a cementitious 
fluid, or the like. For example, in such an embodiment a sensing node may comprise one or 
more micro or nano-scaled electronic sensing devices, for example, as disclosed in U.S Patent 
Application No. 11/695,329 to Roddy filed on April 2, 2007 and issued as U.S. Patent No. 
7,712,527.

[0058] In an embodiment, such a sensing node may comprise one or more transducers. In an 
embodiment, a transducer may be in electrical signal communication with the electronic circuit 
300 and may be employed to sense and/or measure conditions (e.g., a temperature, a 
pressure, a flow-rate, a magnetic field, pH, etc.), for example, within a wellbore. Additionally, 
the transducer may be configured to output a suitable signal (e.g., an electrical signal) which 
may be indicative of and/or proportional to the measured or sensed conditions (e.g., a 
temperature, a pressure, a flow-rate, a magnetic field, pH, etc.).

[0059] In an embodiment, the sensing node may be configured to employ a transducer to 
capture wellbore data (e.g., temperature, pressure, flow-rate, pH, etc.). For example, the 
transducer may be configured to measure a pressure (e.g., a pressure within a wellbore) and 
may include, but are not limited to, capacitive sensors, piezoresistive strain gauge sensors, 
electromagnetic sensors, piezoelectric sensors, optical sensors, or the like. Additionally or 
alternatively, the transducer may be configured to measure a temperature (e.g., a temperature 
within a wellbore) and may include, but are not limited to, a thermocouple, a thermistor, a 
resistance temperature detector, or the like. Additionally or alternatively, the transducer may be 
configured to measure a flow-rate (e.g., a flow-rate of a fluid within a wellbore) and may 
include, but are not limited to, a differential pressure flowmeter, a velocity flowmeter, a positive 
displacement flowmeter, a mass flowmeter, an open channel flowmeter, or the like. Additionally 
or alternatively, the transducer may be configured to measure any other suitable wellbore data 
as would be appreciated by one of ordinary skill in the art upon viewing this disclosure.

[0060] In an additional or alternative embodiment, the sensing node may be configured to 
employ a transducer to capture data associated with a tool, for example, position indicators, 
movement indicators, status indicators, force indicators, etc. For example, the transducer may 
be configured to measure the status (e.g., position and/or motion) of a tool, for example, 
employing one or more magnetic sensors to detect the actuation of a ferromagnetic sliding 
sleeve. Suitable magnetic sensors may include, but are not limited to, a magneto-resistive 
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sensor, a giant magneto-resistive (GMR) sensor, a microelectromechanical systems (ΜEMS) 
sensor, a Hall-effect sensor, a conductive coils sensor, a super conductive quantum 
interference device (SQUID) sensor, or the like. Additionally or alternatively, the sensing node 
may be configured to employ one or more accelerometers to detect and/or measure motion 
(e.g., motion of a sliding sleeve). Additionally or alternatively, the sensing node may be 
configured to employ one or more potentiometers to detect and/or measure partial movement 
and/or the position of a tool. Additional, suitable types and/or configurations of transducers 
may include, but are not limited to, a gyroscope, an accelerometer, a strain gauge, a 
potentiometer, an acoustic sensor, or the like.

[0061] In an embodiment, the electronic circuit 300 of such a sensing node may be configured 
to cause the sensing node to communicate data to another node (e.g., a logging node), for 
example data obtained via the operation of a transducer, to another node. For example, in 
response to a data frame request (e.g., from a logging node), the sensing node may be 
configured to communicate a data frame comprising all stored and/or measured data; 
alternatively, a subset of the stored and/or measured data (e.g., a first data portion, a second 
data portion, etc.). Additionally or alternatively, in an embodiment the sensing node may 
communicate data substantially in real-time, for example, the data is communicated 
substantially proximate in time to when it is sensed.

[0062] In an embodiment, a node may be configured as a wellbore tool (e.g., a tool node). For 
example, in such an embodiment such a tool node may be configured for the performance of 
one or more wellbore servicing operations. In an embodiment, such a tool node may be 
selectively actuatable. For example, such a tool node may be configured such that, upon the 
receipt of a communication from another node, the tool node may be actuated, for example, so 
as to allow, disallow, or alter a route of fluid communication through the tool and/or a route of 
fluid communication between an axial flowbore of the tool and the exterior of the tool.

[0063] In an embodiment, the tool node may comprise and/or be configured as an actuatable 
flow assembly (AFA). In such an embodiment, the AFA may generally comprise a housing and 
one or more sleeves movably (e.g., slidably) positioned within the housing. For example, the 
one or more sleeves may be movable from a position in which the sleeves and housing 
cooperatively allow a route of fluid communication to a position in which the sleeves and 
housing cooperatively disallow a route of fluid communication, or vice versa. In various 
embodiments, a node comprising an AFA may be configured for use in a stimulation operation 
(such as a fracturing, perforating, or hydrojetting operation, an acidizing operation), for use in a 
drilling operation, for use in a completion operation (such as a cementing operation or fluid loss 
control operation), for use during production of formation fluids, for use in a secondary 
recovery operation (such as a carbon dioxide, water, and/or steam injection operation), or 
combinations thereof. Suitable examples of such an AFA are disclosed in U.S Patent 
Application No. 13/781,093 to Walton et al. filed on February 28, 2013, U.S Patent Application 
No. 13/828,824 filed on March 14, 2013, International Application No. PCT/US 2013/025424 
filed February 8, 2013 and International Application No. PCT/US 2013/026534 filed February 
15, 2013 to Fripp/Bonner.
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[0064] In another embodiment, the tool node may comprise and/or be configured as an 
actuatable packer. In such an embodiment, the actuatable packer may generally comprise a 
packer mandrel and one or more packer elements that exhibit radial expansion upon being 
longitudinally compressed. The actuatable packer may be configured such that, upon 
actuation, the actuatable pack is caused to longitudinally compress the one or more packer 
elements, thereby causing the packer elements to radially expand into sealing contact with the 
wellbore walls or with an inner bore surface of a tubular string in which the actuatable packer is 
disposed. Suitable examples of such an actuatable packer are disclosed in U.S Patent 
Application No. 13/660,678 to Helms et al. filed on October 25, 2012.

[0065] In another embodiment, the tool node may comprise and/or be configured as an 
actuatable valve assembly (AVA). In such an embodiment, the AVA may generally comprise a 
housing generally defining an axial flowbore therethrough and an actuatable valve. The 
actuatable valve may be positioned within the housing (e.g., within the axial flowbore) and may 
be transitionable from a first configuration in which the actuatable valve allows fluid 
communication via the axial flowbore in at least one direction to a second configuration in 
which the actuatable valve does not allow fluid communication via the flowbore in that direction, 
or vice versa. Suitable configurations of such an actuatable valve include a flapper valve and a 
ball valve. In an embodiment, the actuatable valve may be transitioned from the first 
configuration to the second configuration, or vice versa, via the movement of a sliding sleeve 
also positioned within the housing, for example, which may be moved or allowed to move upon 
the actuation of an actuator. Suitable examples of such an AVA are disclosed in International 
Application No. PCT/US13/27674 filed February 25, 2013 and International Application No. 
PCT/US13/27666 filed February 25, 2013.

[0066] In an embodiment, the electronic circuit 300 of such a tool node may be configured to 
cause the tool node to receive an NFC signal (e.g., a data frame response, a data frame 
request, etc.) and to process (e.g., parse) the data frame, for example, to extract an address 
portion or data portion of the data frame to determine if the data frame is addressed for that 
particular tool node. For example, an address portion may be extracted from a data frame and 
compared to a predetermined address to determine if the received NFC signal is intended for a 
particular tool node.

[0067] Additionally or alternatively, in an embodiment, the tool node may be configured to 
determine the direction of movement of the device (node) from which an NFC signal was 
received. For example, the tool node may comprise two or more magnetic transducers/sensors 
and be configured to employ the magnetic transducers/sensors (e.g., Hall Effect sensors) to 
sense a magnetic field and/or magnetic field disturbance from the movement of the 
transmitting device (e.g., an initiator). Additionally or alternatively, the tool node may be 
configured to determine the direction of movement of a device (node) transmitting a signal 
(e.g., NFC signal) addressed to the particular tool node.

[0068] Additionally or alternatively, the tool node may be configured such that upon coming 
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into signal communication (e.g., NFC signal communication) with a well tool or node the 
electronic circuit of the tool node increments or decrements a counter (e.g., a software and/or 
hardware counter). Additionally or alternatively, the tool node may be configured such that 
upon coming into signal communication (e.g., NFC signal communication) with a 
predetermined well tool or node (e.g., a node having a predetermined data frame identifier, for 
example, a MAC address) the electronic circuit of the tool node increments or decrements a 
counter (e.g., a software and/or hardware counter). Additionally or alternatively, the tool node 
may be configured such that upon coming into signal communication (e.g., NFC signal 
communication) with a well tool or node moving in first direction (e.g., moving in a down-hole 
through a wellbore), the electronic circuit may increment a counter and movement of the well 
tool or node in a second direction (e.g., moving in an up-hole direction through the wellbore) 
may cause the electronic circuit to decrement a counter. Alternatively, the electronic circuit may 
decrement a counter in response to a well tool or node traveling in the first direction and 
increment a counter in response to the well tool or node traveling in a second direction.

[0069] Additionally or alternatively, the tool node may be configured to transition to/from a 
"sleep"/"wake" mode in response to an NFC signal. Additionally or alternatively, the tool node 
may be configured to transition to/from a "sleep"/"wake" mode in response to identifying a 
predetermined command and/or a predetermined well tool or node. For example, the tool node 
may be configured to process (e.g., parse) a received data frame (e.g., a data frame request, 
a data frame response, etc.) from a node (e.g., an initiator), for example, to identify one or 
more predetermined commands for the tool node. Additionally or alternatively, the tool node 
may be configured transition to/from a "sleep"/"wake" mode in response to a node moving in a 
predetermined direction. Additionally or alternatively, the tool node may be configured 
transition to/from a "sleep"/"wake" mode upon achieving a predetermined counter threshold 
(e.g., an upper numerical threshold and lower numerical threshold).

[0070] Additionally or alternatively, upon receiving an NFC signal, the electronic circuit of such 
a tool node may be configured to output one or more suitable responses (e.g., an actuation, 
activation, or triggering signal). Additionally or alternatively, the tool node may be configured to 
output one or more actuation, activation, or triggering signals (e.g., an electrical voltage or 
current) in response to determining a particular well tool or node (e.g., a node having a 
predetermined data frame identifier). Additionally or alternatively, the tool node may be 
configured to output one or more actuation signals (e.g., an electrical voltage or current) in 
response to identifying one or more predetermined commands. For example, the tool node 
may be configured to output actuation signals to a plurality of actuators (e.g., a first actuator, a 
second actuator, etc.). Additionally or alternatively, the tool node may be configured to output 
one or more actuation, activation, or triggering signals (e.g., an electrical voltage or current) in 
response to determining the movement of a particular well tool or node (e.g., an initiator having 
a predetermined data frame identifier) in predetermined direction (e.g., in an up-hole direction 
or in a down-hole direction). Additionally, the tool node may be configured to output one or 
more actuation, activation, or triggering signals (e.g., an electrical voltage or current) upon 
achieving a predetermined counter threshold (e.g., an upper numerical threshold and lower 
numerical threshold). Additionally, the tool node may be configured to output one or more
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actuation, activation, or triggering signals (e.g., an electrical voltage or current) upon transition 
from a "sleep" mode to a "wake" mode.

[0071] Additionally, in an embodiment the tool node may be configured to indicate the status, 
for example, active mode communication, passive mode communication, idle/"sleep" mode, 
active/"wake" mode, fully actuated, partially actuated, any other suitable status indicators as 
would be appreciated by one of ordinary skill in the art upon viewing this disclosure, or 
combinations thereof. For example, in an embodiment, the tool node may be configured to 
output a data frame response (e.g., having one or more data portions) indicating the status of 
the tool node. For example, the electronic circuit 300 of the tool node may be configured to 
output a signal indicating the position and/or configuration of the tool node, the mode of the 
tools, a log of the activities of the tool, the amount of power remaining in any associated power 
supply, the health of the tool node and/or one or more components of the tool. For example, in 
an embodiment, the tool node may comprise a pressure transducer and may be configured to 
determine and/or indicate the position of the tool node (e.g., depth of a tool node below the 
earth's surface within a wellbore), for example, based on hydrostatic pressure measurements. 
Additionally or alternatively, in an embodiment, the tool node may be configured such that 
actuation of the tool node may cover (e.g., blocking or prohibiting the recognition/generation of 
an RF field) or uncover (e.g., allowing or enabling the recognition/generation of an RF field) the 
tool node and, thereby indicate the status and/or configuration of the tool node. Additionally or 
alternatively, the tool node may be configured transition to/from a "sleep" mode (e.g., 
prohibiting the recognition/generation of an RF field) or a "wake" mode (e.g., allowing or 
enabling the recognition/generation of an RF field) and, thereby indicate the status and/or 
configuration of the tool node.

[0072] In an embodiment, a node may be configured as a controller (e.g., a controller node). 
For example, in such an embodiment such a controller node may be configured to 
communicate one or more signals to another node (e.g., to a tool node) effective to cause the 
other node to output a given response, for example, as disclosed herein.

[0073] In an embodiment, such a controller node may be configured to be communicated 
(e.g., flowed or pumped) through the wellbore or a portion thereof. For example, the controller 
node may comprise a ball, a dart, or other like. In such an embodiment, a controller node 
comprising a ball, a dart, or the like may be configured to be communicated through at least a 
portion of the wellbore and/or a tubular disposed within the wellbore along with a fluid being 
communicated therethrough. For example, such a controller node may be communicated 
downwardly through a wellbore (e.g., while a fluid is forward-circulated into the wellbore). 
Additionally or alternatively, such a controller node may be communicated upwardly through a 
wellbore (e.g., while a fluid reverse-circulated out of the wellbore or along with formation fluids 
flowing out of the wellbore). Alternatively, in an embodiment a controller node may be 
configured for incorporation within and/or attachment to a tubular string (e.g., a drill string, a 
work string, a coiled tubing string, or the like) and/or a wire. For example, such a controller 
node may be communicated (e.g., upwardly and/or downwardly) through at least a portion of a 
wellbore along with the tubing string or wire.
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[0074] In an alternative embodiment, a controller node may be configured to be disposed 
(e.g., permanently or removably) within a wellbore. In an embodiment, the sensing node may 
be affixed to or a part of a component (e.g., a tool or tubular) within the wellbore. For example, 
a controller node may be incorporated within and/or attached to a tubular string, for example, a 
casing string, production string, completion string, the like, or combinations thereof. For 
example, in such an embodiment, a controller node may comprise a tubular member suitably 
sized and configured to be made a part of such a tubular string during placement of such a 
tubular string.

[0075] In an embodiment, the electronic circuit of such a controller node may be configured to 
cause the controller node to communicate an NFC signal (e.g., a data frame) thereby causing 
another node to output a particular response. For example, the signal may cause another 
node to increment/decrement a hardware or software counter, transition to/from a 
"sleep"/"wake" mode, output an electrical signal (e.g., an actuation signal), to start or stop a 
timer (e.g., a fluidic timer or a software timer), or any other suitable response as would be 
appreciated by one of ordinary skill in the art upon viewing this disclosure, or combinations 
thereof.

[0076] In an embodiment, one or more nodes communicating via an NFC signal and having, 
for example, a configuration and/or functionality as disclosed herein, or a combination of such 
configurations and functionalities, may be employed in a wellbore servicing system and/or a 
wellbore servicing method, as will be disclosed herein.

[0077] Referring to FIG. 3, an embodiment of a wellbore servicing system having at least two 
nodes communicating via an NFC signal is illustrated. In the embodiment of FIG. 3, the 
wellbore servicing system comprises a wellbore information-gathering system 200, for 
example, a system generally configured to gather and/or log data from within the wellbore. For 
example, such data may comprise data associated with the wellbore (e.g., temperature data, 
pressure data, flow-rate data, or combinations thereof), data associated with one or more tools 
(e.g., tool nodes, as disclosed herein) within the wellbore (e.g., tool status, tool power 
availability, tool configuration, etc.), or combinations thereof.

[0078] In the embodiment of FIG. 3, the wellbore-information gathering system 200 comprises 
one or more sensing nodes 202 (particularly, three sensing nodes, 202a, 202b, and 202c) 
disposed within the wellbore 114. While the embodiment of FIG. 3 illustrates an embodiment in 
which there are three sensing nodes 202, in another embodiment any suitable number of 
sensing nodes may be employed. In the embodiment of FIG. 3, each of the sensing nodes 202 
may be generally configured and/or functional to obtain/measure one or more data points 
within the wellbore (e.g., via the operation of a transducer) and, optionally, to store that data. In 
an embodiment, one or more of the nodes 202 may additionally or alternatively be configured 
and/or functional as a tool node, as disclosed herein. For example, in such an embodiment, 
such nodes may be further configured to output an NFC signal indicating the position and/or 
configuration of the tool node, the mode of the tools, a log of the activities of the tool, the 
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amount of power remaining in any associated power supply, the health of the tool node (and/or 
one or more components of the tool), or combinations thereof.

[0079] In the embodiment of FIG. 3, each of the sensing nodes 202 is incorporated within 
(e.g., a part of) the casing string 190 and is positioned within the wellbore 114. Particularly, in 
the embodiment of FIG. 3, each of the sensing nodes 202 is positioned within the wellbore 
such that each of the sensing nodes 202 is generally associated with a subterranean formation 
zone (particularly, one of subterranean formation zones 2, 4, and 6). In such an embodiment, 
each of the sensing nodes 202a, 202b, and 202c, may thereby obtain data relevant to or 
associated with each of zones 2, 4, and 6, respectively.

[0080] Also in the embodiment of FIG. 3, the wellbore-information gathering system 200 
comprises a first logging node 204. In the embodiment of FIG. 3, the first logging node 204 is 
generally configured to retrieve and/or receive data from the one or more sensing nodes 202, 
particularly, sensing nodes 202a, 202b, and 202c. In the embodiment of FIG. 3, the first 
logging node 204 comprises a ball, for example, such that the first logging node 204 may be 
communicated through the casing string 190 via the axial flowbore 191 thereof. In alternative 
embodiments, a logging node functionally similar to the first logging node 204 may comprise a 
dart, a wiper, a member incorporated within a tubing string or attached to a wire, or 
combinations thereof.

[0081] Also in the embodiment of FIG. 3, the wellbore-information gathering system 200 
further comprises a second logging node 206. In the embodiment of FIG. 3, the second 
logging node 206 is generally configured to transmit and/or receive data from the first logging 
node 204. In the embodiment of FIG. 3, the second logging node 206 is incorporated within the 
casing string 190 at a location uphole relative to the sensing nodes 202 (e.g., uphole from the 
"heel" of the wellbore 114, alternatively, substantially near the surface 104). Alternatively, a 
second logging node may be positioned at the surface (e.g., not within the wellbore). In an 
embodiment, the second logging node 206 may be in signal communication with one or more 
components located at the surface (e.g., a computer or other data processor, a data storage 
device, a long-range data transmission device, etc.), for example, via a wired or other suitable 
connection. In an alternative embodiment, an additional logging node (such as the second 
logging node 206) need not be present as a part of the wellbore-information gathering system.

[0082] In an embodiment, a wellbore servicing system such as the wellbore-information 
gathering system 200 disclosed with respect to FIG. 3 may be employed to gather and/or log 
information measured and/or obtained within the wellbore. For example, such an information­
gathering method may generally comprise the steps of positioning one or more sensing nodes 
within a wellbore, communicating a logging node through at least a portion of the wellbore to 
receive or retrieve data from one or more of the sensing nodes, and obtaining the data from 
the logging node.

[0083] Referring again to FIG. 3, in an embodiment, one or more sensing nodes, such as 
sensing nodes 202 may be positioned within a wellbore, such as wellbore 114. For example, in 
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the embodiment of FIG. 3 where the sensing nodes 202 are incorporated within the casing 
string 190, the sensing nodes 202 may be run into the wellbore 114 (e.g., positioned at a 
desired location within the wellbore 114) along with the casing string 190. In other 
embodiments, one or more sensing nodes may be configured to be deployed following the 
installation of a casing string or other tubular. For example, in an embodiment a sensing node 
or a portion thereof may be deployed into one or more side-pocket mandrels of a casing string 
following completion.

[0084] In an embodiment, the sensing nodes 202 may begin collecting data immediately upon 
placement within a wellbore 114, for example, the sensing nodes 202 may be placed within the 
wellbore in an active state. In an alternative embodiment, the sensing nodes may be placed 
within the wellbore in an inactive state, for example, where the sensing nodes do not perform 
any data-collection function until activated. In such an embodiment, the sensing nodes may be 
activated via the operation of another node (e.g., a controller node), as will be disclosed 
herein. Similarly, in an embodiment, after positioning the sensing nodes within the wellbore, a 
controller node may be used to transition the sensing nodes to low-power mode (e.g., to 
"sleep"), to transition the sensing nodes to an active mode (e.g., to "wake"), or the like.

[0085] In an embodiment, when it is desired to gather at least a portion of the data obtained by 
the sensing nodes 202, the first logging node 204 may be introduced in the wellbore 114 (e.g., 
into the casing string 190) and communicated downwardly through the wellbore 114. For 
example, in an embodiment, the first logging node 204 may be communicated downwardly 
through the wellbore 114, for example, via the movement of fluid into the wellbore 114 (e.g., 
the forward-circulation of a fluid). As the first logging node is communicated through the 
wellbore 114, the first logging node 204 comes into signal communication with one or more of 
the sensing nodes 202, for example, one or more of sensing nodes 202c, 202b, and 202a, 
respectively. In an embodiment, as the first logging node 204 comes into signal communication 
with each of the sensing nodes 202, the first logging node 204 may initiate communication 
(e.g., via an NFC signal) with each of the nodes 202 (e.g., the first logging node 204 operates 
as an active initiator). Upon establishing communication (e.g., via the NFC signal) with a given 
sensing node, 202c, 202b, or 202a, the first logging node 204 may receive and/or retrieve and 
store at least a portion of the data residing with a given sensing node 202. For example, in an 
embodiment, the first logging node 204 may receive data comprising environmental conditions 
(e.g., a temperature, a pressure, a flow-rate, a magnetic field, etc.), well tool performance 
conditions (e.g., battery life, depth below surface, actuation status, orientation, etc.), or any 
other suitable data set as would be appreciated by one of ordinary skill in the art upon viewing 
this disclosure.

[0086] In an embodiment, downward communication of the first logging node 204 may 
continue at least until the first logging node 204 has been transmitted through a sufficient 
portion of the wellbore 114 (e.g., the casing string 190) to communicate with each of the 
sensing nodes from which data is to be collected.

[0087] In an embodiment, after the first logging node 204 has collected data from each desired 
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sensing node 202, the first logging node 204 may be removed from the wellbore 114. For 
example, in an embodiment, the first logging node 204 may be communicated upwardly 
through the wellbore 114 via the movement of fluid upwardly through the wellbore 114 (e.g., via 
the reverse-circulation of a fluid). Alternatively, the first logging node 204 may be allowed 
carried upwardly through the wellbore 114 along with a formation fluid being produced via the 
wellbore 114 (e.g., a produced fluid).

[0088] In an embodiment, as the first logging node 204 passes each of the sensing nodes 202 
again, the first logging node 204 may again establish communication (e.g., via an NFC signal) 
with one or more of the sensing nodes 202, for example, for the purpose of verifying and/or 
error-checking the data received from the sensing nodes 202, receiving or retrieving additional 
data, sending one or more commands to the sensing nodes 202, or combinations thereof.

[0089] Alternatively, in an embodiment, while being communicated downward through a 
sufficient portion of the wellbore 114 (e.g., the casing string 190) to communicate with each of 
the sensing nodes from which data is to be collected, the first logging node 204 may transition 
to a "wake" or active mode. Additionally, while being communicated upwardly through the 
wellbore 114, the first logging node 204 may establish communication (e.g., via an NFC signal) 
with one or more of the sensing nodes 202, for example, for the purpose of verifying and/or 
error-checking the data received from the sensing nodes 202, receiving or retrieving data, 
sending one or more commands to the sensing nodes 202 (e.g., a "sleep" command), or 
combinations thereof. Alternatively, while being communicated downward through a sufficient 
portion of the wellbore 114 (e.g., the casing string 190) to communicate with each of the 
sensing nodes from which data is to be collected, the first logging node 204 may establish 
communication (e.g., via an NFC signal) with one or more of the sensing nodes 202, for 
example, for the purpose of receiving or retrieving data. Additionally, while being 
communicated upwardly through the wellbore 114, the first logging node 204 may transition to 
a "sleep" or idle mode.

[0090] For example, in the embodiment of FIG. 3, as the first logging node 204 moves 
upwardly through the wellbore 114, the first logging node 204 may come into signal 
communication with the second logging node 206. In an embodiment, as the first logging node 
204 comes into communication with the second logging node 206, one of the first or second 
logging nodes, 204 and 206, may initiate communication (e.g., via an NFC signal) with the 
other. Upon establishing communication, the first logging node 204 may upload at least a 
portion of the data stored on the first logging node 204 (e.g., data obtained from the sensing 
nodes 202a, 202b, and/or 202c) to the second logging node 206. Additionally, in an 
embodiment there may be a plurality of logging nodes configured to carry out the functions of 
the second logging node, for example, disposed along the wellbore 114 over a given length, for 
example, so as to allow a greater quantity of data to be exchanged as the first logging node 
204 transits upwardly through the wellbore 114.

[0091] In an alternative embodiment, for example, in an embodiment where an additional 
logging node (such as the second logging node 206) is absent, the first logging node 204 may 
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be communicated upwardly through the wellbore 114 and removed from the wellbore 114. The 
data stored on the first logging node 204 may be downloaded to another device, (e.g., a 
computer or other data processor, a data storage device, a long-range data transmission 
device, etc.). Alternatively, the data may be stored onto a removable removable device (e.g., a 
flash drive, an SD card).

[0092] In an embodiment, and as will be appreciated by one of skill in the art upon viewing this 
disclosure, the data obtained via the operation of a wellbore-information gathering system 
and/or method, as disclosed herein, may be employed to by a wellbore operator to monitor 
various portions of the wellbore and/or the subterranean formation, to optimize production from 
the wellbore and/or the formation, to monitor and/or verify the status of various downhole 
equipment, or combinations thereof.

[0093] Referring to FIG. 4, another embodiment of a wellbore servicing system having at least 
two nodes communicating via an NFC signal is illustrated. In the embodiment of FIG. 4, the 
wellbore servicing system comprises a first embodiment of a wellbore stimulation system 210, 
for example, a first system generally configured for the stimulation of one or more zones of a 
subterranean formation, for example, a fracturing, perforating, hydrojetting, acidizing, or like 
system.

[0094] In the embodiment of FIG. 4, the first wellbore stimulation system 210 comprises one or 
more tool nodes 212 (particularly, tool nodes 212a, 212b, and 212c) disposed within the 
wellbore 114. While the embodiment of FIG. 4 illustrates an embodiment in which there are 
three tool nodes 212, in another embodiment any suitable number of tool nodes may be 
employed. In the embodiment of FIG. 4, each of the tool nodes 212 may be generally 
configured for the performance of a subterranean formation stimulation treatment, for 
example, via the selective delivery of a wellbore servicing fluid into the formation. For example, 
each of the tool nodes 212 may comprise an AFA as disclosed herein, such that each of the 
tool nodes may be selectively caused to allow, disallow, or alter a route of fluid communication 
between the wellbore (e.g., between the axial flowbore 191 of the casing string 190) and one 
or more subterranean formation zones, such as formation zones 2, 4, and 6. The tool nodes 
212 may be configured to deliver such a wellbore servicing fluid at a suitable rate and/or 
pressure. For example, the rate of fluid communication through one or more of the tool nodes 
212 may comprise a nozzle or other flow rate altering device.

[0095] In the embodiment of FIG. 4, each of the tool nodes 212 is incorporated within (e.g., a 
part of) of the casing string 190 and is positioned within the wellbore 114. Particularly, in the 
embodiment of FIG. 4, each of the tool nodes 212 is positioned within the wellbore such that 
each of the sensing nodes 202 is generally associated with a subterranean formation zone 
(particularly, one of subterranean formation zones 2, 4, and 6). In such an embodiment, each 
of the tool nodes 212a, 212b, and 212c, may thereby selectively communicate fluid to each of 
zones 2, 4, and 6, respectively. In an alternative embodiment, a tool node like tool nodes 212 
may be associated with two or more zones, alternatively, two or more tool nodes may be 
associated with a single tool node. In another alternative embodiment, the tool nodes 212 may 
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be incorporated within any suitable wellbore tubular, for example, a work string, coiled tubing 
string, jointed tubing string, drill string, the like, or combinations thereof.

[0096] Also in the embodiment of FIG. 4, the wellbore stimulation system 210 further 
comprises a first controller node 214. In the embodiment of FIG. 4, the first controller node 214 
is generally configured to communicate one or more signals to one or more of the tool nodes 
212 effective to cause one or more of the tool nodes to output a given response. In the 
embodiment of FIG. 4, the first controller node 214 comprises a ball, for example, such that the 
first controller node 214 may be communicated through the casing string 190 via the axial 
flowbore 191 thereof. In alternative embodiments, a controller node functionally similar to the 
first controller node 214 may comprise a dart, a wiper, a member incorporated within a tubing 
string or attached to a wire, or combinations thereof.

[0097] In an embodiment, a wellbore servicing system such as the first wellbore stimulation 
system 210 disclosed with respect to FIG. 4 may be employed in the performance of a 
wellbore servicing operation, particularly, a wellbore stimulation operation, such as a fracturing 
operation, a perforating operation, a hydrojetting operation, an acidizing operation, or 
combinations thereof. For example, such a wellbore stimulation operation may generally 
comprise the steps of positioning one or more tool nodes within a wellbore, communicating a 
controller node through the wellbore to configure one or more of the tool nodes for the 
communication of a wellbore stimulation fluid, communicating the wellbore stimulation fluid via 
the one or more tools configured for the communication of the wellbore stimulation fluid, 
optionally, communicating a controller node (e.g., the same or another controller node) through 
the wellbore to reconfigure the one or more tool nodes configured for the communication of a 
wellbore stimulation fluid, and, optionally, repeating the process of configuring one or more of 
the tool nodes, communicating a wellbore servicing fluid, and, optionally, reconfiguring the one 
or more of the tool nodes with respect to one or more additional tool nodes.

[0098] Referring again to FIG. 4, in an embodiment, one or more tool nodes, such as tool 
nodes 212 may be positioned within a wellbore, such as wellbore 114. For example, in the 
embodiment of FIG. 4 where the tool nodes 212 are incorporated within the casing string 190, 
the tool nodes 212 may be run into the wellbore 114 (e.g., positioned at a desired location 
within the wellbore 114) along with the casing string 190.

[0099] In an embodiment, the tool nodes 212a, 212b, and 212c may initially be positioned 
within the wellbore 114 in a first configuration in which the tool nodes 212 do not allows route 
of fluid communication from the axial flowbore thereof (and, from the axial flowbore 191 of the 
casing string 190) to the proximate and/or associated subterranean formation zone, 2, 4, and 
6, respectively.

[0100] In an embodiment, when it is desired to service one or more subterranean formation 
zones, for example, one or more of formation zones 2, 4, and/or 6, the controller node 214 
may be communicated downwardly through the wellbore 114, for example, via the movement 
of fluid into the wellbore 114 (e.g., the forward-circulation of fluid). In an embodiment, as the 
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controller node 214 is communicated through the wellbore 114, the controller node 214 comes 
into signal communication with each of the tool nodes, 212c, 212b, and 212a, respectively. In 
an embodiment, as the controller node 214 comes into signal communication with each of the 
tool nodes 212, the controller node 214 may initiate communication (e.g., via an NFC signal) 
with each of the tool nodes 212. Alternatively, the controller node 214 may initiate 
communications with one or more of the tool nodes 212.

[0101] In an embodiment, upon establishing communication (e.g., via an NFC signal) with a 
given tool node, 212c, 212b, or 212a, the controller node 214 may obtain the identity of such 
tool node 212. In an embodiment, based upon the identity of the tool node 212 with which the 
controller node 214 is communicating, the controller node 214 may communicate one or more 
commands (e.g., a data frame request, a data frame response, etc.) to the tool node 212. In 
an alternative embodiment, based upon the identity of the tool node 212, the controller node 
214 may not communicate any command to the tool node.

[0102] In an embodiment, the one or more commands (e.g., a data frame request, a data 
frame response, etc.) communicated to a given tool node 212a, 212b, or 212c may be 
effective to elicit a response by the tool node 212. For example, in an embodiment, one or 
more of the commands communicated to the tool node 212 may comprise a particular 
command associated with a particular response by the tool node 212, for example, a 
command for the tool to wake, to sleep, to increment a counter, to decrement a counter, to 
output one or more actuating signals, or combinations thereof. Alternatively, in an embodiment 
the commands may not be associated with any particular response, for example, in which case 
the tool node 212 receiving the command may output a response not particularly associated 
with the command received.

[0103] In an embodiment, upon the tool node 212 receiving a command (e.g., a data frame 
request, a data frame response, etc.) effective to cause the tool node 212 to output an 
actuating signal (e.g., upon receiving a predetermined NFC signal, a predetermined quantity of 
NFC signals, or a predetermined combination of predetermined NFC signals), the electronic 
circuit within the tool node 212 may cause the tool node to output an actuating signal (e.g., an 
electrical voltage or current), for example, to an actuator, thereby causing the tool node 212 to 
transition from the first configuration (in which the tool node 212 does not allow a route of fluid 
communication from the axial flowbore thereof to the proximate formation zone) to a second 
configuration (in which the tool node 212 allows a route of fluid communication from the axial 
flowbore thereof to the proximate formation zone). In an embodiment, causing the tool node to 
be actuated may further comprise one or more additional steps, for example, applying a fluid 
pressure to the axial flowbore of the tool node. For example, upon the tool node 212 receiving 
a predetermined NFC signal, the tool node 212 may to output an actuating signal (e.g., an 
electrical voltage or current) to an actuator. In an embodiment, the actuator may be configured 
to retain a fluid within a fluid chamber and, thereby retain a sliding sleeve in a first position 
(e.g., a position in which does not allow a route of fluid communication from the axial flowbore 
thereof to the proximate formation zone via one or more ports of the tool node 212). 
Additionally, the actuator may be configured such that upon receiving an actuation signal, at 
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least a portion of the fluid retained within the fluid chamber in no longer retained by the 
actuator and, thereby causes a sliding sleeve to transition to a second position (e.g., a position 
in which allows a route of fluid communication from the axial flowbore thereof to the proximate 
formation zone via one or more ports of the tool node 212).

[0104] In an embodiment, the controller node 214 may communicate one or more signals 
(e.g., one or more NFC signal, etc.) effective to cause one or more tool nodes 212 to be 
actuated. For example, two or more tool nodes 212 may be caused to actuate with a single 
controlling node 214. Also, the tool nodes 212 may be caused to actuate in any suitable, 
desired order. For example, the tool nodes 212 may be actuated beginning with a lower-most 
tool node (e.g., tool node 212a, in the embodiment of FIG. 4), followed by an intermediate tool 
node (e.g., tool node 212b, in the embodiment of FIG. 4) and an upper-most tool node (e.g., 
tool node 212c, in the embodiment of FIG. 4). Alternatively, the tool nodes 212 may be 
actuated in the reverse (e.g., tool node 212c, then tool node 212b, then tool node 212a). 
Alternatively, the tool nodes 212 may be actuated in an alternating sequence (e.g., tool node 
212a, then tool node 212c, then tool node 212b).

[0105] In an embodiment, when at least one of the tool nodes 212 has been configured to 
communicate a wellbore servicing fluid (e.g., a formation stimulation fluid) from the axial 
flowbore thereof to the proximate formation zone, such a wellbore servicing fluid (e.g., a 
fracturing fluid, a perforating fluid, a hydrojetting fluid, the like, or combinations thereof), may 
be introduced into and through the axial flowbore 191 of the casing string 190, through the one 
or more actuated tool nodes, and into one or more zones of the subterranean formation (e.g., 
one or more of formation zones, 2, 4, and/or 6). The wellbore servicing fluid may be 
communicated at a suitable rate and/or pressure, for example, at a rate and/or pressure 
sufficient to initiate or extend one or more routes of fluid communication to or into the 
subterranean formation, for example, one or more fractures or perforations.

[0106] In an embodiment, when a desired amount of fluid has been communicated, for 
example, when the fractures or perforations have formed as desired, the communication of 
fluids may be ceased. For example, upon ceasing to communicate fluid via the one or more 
tool nodes 212 configured to allow a route of fluid communication from the axial flowbore 
thereof to the subterranean formation, the route of fluid communication via the one or more 
tool nodes may be blocked or obstructed, for example, such that the tool node 212 will not 
provide a route of fluid communication into the subterranean formation.

[0107] For example, in an embodiment blocking or obstructing the route of fluid 
communication through the one or more tool nodes 212 configured provide to a route of fluid 
communication from the axial flowbore thereof to the subterranean formation may comprise 
reconfiguring the one or more so-configured tool nodes 212. For example, in an embodiment, 
a controller node (e.g., a second controller node, like controller node 214) may be 
communicated downwardly through the wellbore 114 to establish communication (e.g., via an 
NFC signal) with each of the tool nodes 212. In an embodiment, upon establishing 
communication (e.g., via an NFC signal) with each of the tool nodes 212, the second controller 
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node may identify the tool node 212 with which the second controller node is communicating, 
for example, so as to communicate one or more commands (e.g., a data frame request, a data 
frame response, etc.) based upon the identity of the tool node 212 with which it is 
communicating. For example, the second controller node may issue a command only to the 
tool nodes 212 already configured to allow a route of fluid communication from the axial 
flowbore thereof to the subterranean formation. In an embodiment, the second controller node 
may communicate one or more commands to a given tool node effective to elicit a response by 
the tool node 212. For example, in an embodiment the command may be effective to cause 
the tool node 212 to output an actuating signal (e.g., upon receiving a predetermined NFC 
signal, a predetermined quantity of NFC signals, or a predetermined combination of 
predetermined NFC signals). For example, upon the tool node 212 receiving a command, the 
electronic circuit of the tool node may output an actuating signal (e.g., a second actuating 
signal) to an actuator (e.g., a second actuator) thereby causing the tool node 212 to transition 
from the second configuration (in which the tool node 212 allows a route of fluid 
communication from the axial flowbore thereof to the proximate formation zone) to a third 
configuration or back to the first configuration (in either of which the tool node 212 does not 
allow a route of fluid communication from the axial flowbore thereof to the proximate formation 
zone). For example, upon the tool node 212 receiving a predetermined NFC signal, the tool 
node 212 may output an actuating signal (e.g., an electrical voltage or current) to an actuator. 
In an embodiment, the actuator may be configured such that upon receiving an actuation 
signal, an additional portion of the fluid retained within the fluid chamber in no longer retained 
by the actuator and, thereby causes a sliding sleeve to transition to a third position (e.g., a 
position in which no longer allows a route of fluid communication from the axial flowbore 
thereof to the proximate formation zone via one or more ports of the tool node 212).

[0108] Alternatively, in an embodiment blocking or obstructing the route of fluid communication 
through the one or more so-configured tool nodes 212 may comprise introducing an obturating 
member, such as a ball or dart, to engage a seat and thereby block fluid communication 
through at least a portion of the axial flowbore 191, deploying a plug (e.g., a mechanical plug), 
deploying a packer, deploying a sand plug within the formation and/or the axial flowbore 191, 
or combinations thereof.

[0109] In an embodiment, the process of configuring one or more of the tool nodes for the 
communication of a wellbore servicing fluid, communicating the wellbore servicing fluid, and, 
optionally, reconfiguring the one or more of the tool nodes with respect to one or more 
additional tool nodes may be repeated with respect to one or more additional tool nodes (e.g., 
with respect to one or more additional subterranean formation zones).

[0110] Additionally, in an embodiment, following the stimulation operation, a controller node 
may again be communicated downwardly through the wellbore and may communicated one or 
more signals to one or more of the tool nodes effective to cause such tool nodes to again be 
opened (e.g., to allow a route of fluid communication to the subterranean formation), for 
example, such that a fluid may be produced from the subterranean formation via such 
flowpath.
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[0111] Referring to FIG. 5, another embodiment of a wellbore servicing system having at least 
two nodes communicating via an NFC signal is illustrated. In the embodiments of FIG. 5, the 
wellbore servicing system 220 comprises a second embodiment of a wellbore stimulation 
system 220, for example, a second system generally configured for the stimulation of one or 
more zones of a subterranean formation, for example, a fracturing, perforating, hydrojetting, 
acidizing, or like system.

[0112] In the embodiments of FIG. 5, the second wellbore stimulation system 220 comprises 
one or more tool nodes 212 (particularly, tool nodes 212a, 212b, and 212c) incorporated within 
(e.g., a part of) of the casing string 190 and disposed within the wellbore 114 proximate to one 
or more formation zones, such as formation zones 2, 4, and 6, for example, as in the first 
wellbore stimulation system 210 disclosed with respect to FIG. 4. The second wellbore 
stimulation system 220 also comprises a first controller node 214 as shown in FIG. 5, and as in 
the first wellbore stimulation system 210 disclosed with respect FIG. 4.

[0113] In the embodiments of FIG. 5, the second wellbore stimulation system 220 further 
comprises a second controller node 226. In the embodiments of FIG. 5, the second controller 
node is generally configured to communicate one or more NFC signals to one or more other 
nodes, particularly, one or more other controller nodes, such as the first controller node 214 of 
FIG. 5, effective to cause one or more of the other controller nodes (e.g., the first controller 
node 214) to output a given response. In the embodiments of FIG. 5, the second controller 
node 226 is incorporated within the casing string 190 at a location uphole relative to the tool 
nodes 212 (e.g., uphole from the "heel" of the wellbore 114, alternatively, substantially near the 
surface 104). In an embodiment, the second controller node 226 may be in signal 
communication with one or more components located at the surface (e.g., a computer or other 
data processor, a data storage device, a long-range data transmission device, etc.), for 
example, via a wired or other suitable connection. In an embodiment, the second controller 
node 226 may comprise and/or be incorporated with a casing collar.

[0114] In an embodiment, a wellbore servicing system such as the second wellbore stimulation 
system 220 disclosed with respect to FIG. 5 may be employed in the performance of a 
wellbore servicing operation, particularly, a wellbore stimulation operation, such as a fracturing 
operation, a perforating operation, a hydrojetting operation, an acidizing operation, or 
combinations thereof. In an embodiment, such a wellbore stimulation operation may generally 
comprise the steps of positioning one or more tool nodes within a wellbore, communicating a 
controller node through the wellbore to configure one or more of the tool nodes for the 
communication of a wellbore stimulation fluid, communicating the wellbore stimulation fluid via 
the one or more tools configured for the communication of the wellbore stimulation fluid, 
optionally, communicating a controller node (e.g., the same controller node or another 
controller node) through the wellbore to reconfigure the one or more tool nodes configured for 
the communication of a wellbore stimulation fluid, and, optionally, repeating the process of 
configuring one or more of the tool nodes, communicating a wellbore servicing fluid, and, 
optionally, reconfiguring the one or more of the tool nodes with respect to one or more 
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additional tool nodes, as disclosed with reference to the first wellbore stimulation system 210 of 
FIG. 4. In an embodiment where the wellbore servicing method utilizes a wellbore stimulation 
system like the second wellbore stimulation system 220 of FIG. 5, the step of communicating a 
controller node (e.g., such as the first controller node 214) through the wellbore to configure 
one or more of the tool nodes for the communication of a fluid may comprise configuring the 
controller node (e.g., the first controller node 214) to communicate with one or more of the tool 
nodes.

[0115] For example, in the embodiment of FIG. 5, configuring the first controller node 214 to 
communicate with one or more of the tool nodes 212 may comprise communicating a 
command (e.g., a data frame request, a data frame response, etc.) or other signal (e.g., an 
NFC signal) from the second controller node 226 to the first controller node 214. For example, 
in an embodiment, as the first controller node is communicated downwardly through the axial 
flow bore 191 of the casing string 190 (e.g., en route to one or more of the tool nodes 212), the 
second controller node 226 may establish communication (e.g., via an NFC signal) with the 
first controller node 214 (e.g., the second controller node 226 may act as an active initiator). In 
an embodiment, upon establishing communication (e.g., via an NFC signal) with the first 
controller node 214, the second controller node 226 may obtain the identity of the first 
controller node 214 and, based upon the identity of the first controller node 214, the second 
controller node 226 may communicate one or more commands to the first control node 214. 
Additionally or alternatively, the commands communicated from the second controller node 226 
to the first controller node 214 may be based upon any other suitable and/or relevant factors, 
for example, the number of other controller nodes previously communicated into or out of the 
wellbore 114, various wellbore parameters, or the like.

[0116] In an embodiment, the one or more commands (e.g., a data frame request, a data 
frame response, etc.) communicated from the second controller node 226 to the first controller 
node 214 may be effective to cause the first controller node 214 to begin transmissions. For 
example, such one or more commands may be effective to cause the first controller node 214 
to enter an "awakened" mode or to "wake" from a low-power mode, for example, so as to 
preserve battery power.

[0117] Additionally or alternatively, such one or more commands (e.g., a data frame request, a 
data frame response, etc.) may be effective to program instructions into the first controller 
node 214. For example, such instructions may include which tool nodes 212 to actuate, which 
tool nodes 212 with which to communicate, which tool nodes 212 with which to not 
communicate, which signal(s) (e.g., NFC signals) to send to which tool nodes 212, or 
combinations thereof. For example, by so-programming the controller node (e.g., the first 
controller node 214) en route to the tool nodes 212, the operator can be assured that the 
wrong controller node will not be deployed (e.g., in the wrong order, for example, where 
multiple controller nodes are utilized).

[0118] Additionally or alternatively, such one or more commands (e.g., a data frame request, a 
data frame response, etc.) may be effective to convert the first controller node 214 from a 
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passive target (e.g., operating in passive mode communication) to an active initiator. For 
example, such commands may be effective to cause the first controller node 214 to transition 
to operating via active mode communication (e.g., as an active target).

[0119] Alternatively, such one or more commands (e.g., a data frame request, a data frame 
response, etc.) may be effective to suspend transmissions from (or otherwise inactivate) the 
first controller node 214. For example, such commands may be effective to cause the first 
controller node 214 to not communicate any signal (e.g., an NFC signal) to any of the tool 
nodes 212. For example, where a first controller node 214 is inadvertently released at the 
surface 104 (e.g., where a controller node is released in the wrong order, where the wrong 
controller node is released in error, etc.), the first controller node 214 may be caused to not 
communicate with the tool nodes, to not communicate a command to the tool nodes, to 
become inactive, to sleep, or the like.

[0120] Additionally or alternatively, in an embodiment, communication between the first 
controller node 214 and the second controller node 226 may be utilized to verify that the first 
controller node 214 has been released and/or has been communicated through the casing 
string. In an embodiment, where such a verification is the only function to be performed, the 
second controller node 226 may be configured as a logging node (e.g., configured to receive a 
command from the first controller node 214 during communication of the first controller node 
214 through the wellbore).

[0121] Referring to FIG. 6, another embodiment of a wellbore servicing system having at least 
two nodes communicating via an NFC signal is illustrated. In the embodiments of FIG. 6, the 
wellbore servicing system 230 comprises a third embodiment of a wellbore stimulation system 
230, for example, a second system generally configured for the stimulation of one or more 
zones of a subterranean formation, for example, a perforating system.

[0122] In the embodiment of FIG. 6, the third wellbore stimulation system 230 comprises a tool 
node 232 incorporated within a work string 235 (e.g., a coiled tubing string, a jointed tubing 
string, or combinations thereof). Alternatively, the tool node 232 may be similarly incorporated 
within (e.g., attached to or suspended from) a wire or the like. In the embodiment of FIG. 6, the 
tool node 232 may be configured as a perforating tool, for example, a perforating gun. In such 
an embodiment, the tool node 232 (e.g., a perforating gun) may be configured to perforate a 
portion of a well and/or a tubular string (e.g., a casing string) disposed therein. For example, in 
an embodiment, the perforating gun may comprise a plurality of shaped, explosive charges 
which, when detonated, will explode outwardly into the tubular string and/or formation so as to 
form a plurality of perforations.

[0123] In the embodiment of FIG. 6, the third wellbore stimulation system 230 also comprises 
a first controller node 234. In the embodiment of FIG. 6, the first controller node 234 is 
incorporated within the casing string 190 at desired location within the wellbore 114. For 
example, various embodiments, the first controller node 234 may be located at a depth slightly 
above or substantially proximate to a location at which it is desired to introduce a plurality of 
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perforations. Alternatively, the first controller node 234 may be located at any suitable depth 
within the wellbore 114, for example, a depth of about 100 ft., alternatively, about 250 ft., 
alternatively, about 500 ft., alternatively, about 750 ft., alternatively, about 1,000 ft., 
alternatively, about 1,500 ft., alternatively, about 2,000 ft., alternatively, about 2,500 ft., 
alternatively, about 3,000 ft., alternatively, about 4,000 ft., alternatively, about 5,000 ft. In an 
additional embodiment, a wellbore servicing system may comprise one or more additional 
controller nodes, like the first controller node 234, incorporated within the casing string at 
various locations.

[0124] In an embodiment, a wellbore servicing system such as the third wellbore stimulation 
system 230 disclosed with respect to FIG. 6 may be employed in the performance of a 
wellbore servicing operation, particularly, wellbore stimulation operation such as a perforating 
operation. In an embodiment, such a wellbore stimulation operation may generally comprise 
the steps of positioning a first controller node like the first controller node 234 within the 
wellbore, introducing a tool node like tool node 232 (e.g., a perforating gun) into the wellbore 
such that the tool node communicates with first controller node 234 and, as a result of the 
communication with the first controller node, becomes operable for a particular function, and 
operating the tool node 232.

[0125] For example, in the embodiment of FIG. 6, one or more controller nodes, such as 
controller node 234 may be positioned within a wellbore, such as wellbore 114. For example, in 
the embodiment of FIG. 6 where the controller node 234 are incorporated within the casing 
string 190, the controller node 234 may be run into the wellbore 114 (e.g., positioned at a 
desired location within the wellbore 114) along with the casing string 190.

[0126] In an embodiment, when it is desired to service, particularly, to perforate, a 
subterranean formation zone, for example, one or more of formation zones 2, 4, and/or 6, the 
tool node 232 may be run into the wellbore 114 (e.g., lowered into the wellbore), for example, 
suspended from a tubing string (e.g., a coiled tubing string), wire, or the like. In an 
embodiment, the tool node 232 may be, initially, run into the wellbore in a configuration in 
which the tool node 232 is inoperable to perform one or more functions. For example, in the 
embodiment of FIG. 6, where the tool node 232 comprises a perforating gun, the tool node 
232 may be configured such that the perforating gun cannot be fired, for example, such that 
the explosive charges of the perforating gun cannot be detonated (e.g., the perforating gun is 
run-in in a "disarmed" or "safe" configuration).

[0127] In an embodiment, as the tool node 232 is run into the wellbore 114, the tool node 232 
comes into signal communication with the controller node 234. In an embodiment, as the tool 
node 232 comes into signal communication with the controller node 234, the controller node 
234 may initiate communication (e.g., via an NFC signal) with the tool node 232. Alternatively, 
the tool node 232 may initiate communications with the controller node 234.

[0128] In an embodiment, upon establishing communication (e.g., via an NFC signal) with the 
tool node 232, the controller node 234 may obtain the identity of the tool node 232. In an 
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embodiment, based upon the identity of the tool node 232 with which the controller node 234 is 
communicating, the controller node 234 may communicate one or more commands (e.g., a 
data frame request, a data frame response, etc.) to the tool node 232. In an alternative 
embodiment, based upon the identity of the tool node 212, the controller node 214 may not 
communicate any command to the tool node.

[0129] In an embodiment, the one or more commands (e.g., a data frame request, a data 
frame response, etc.) communicated to the tool node 232 may be effective to elicit a response 
by the tool node 232. For example, in an embodiment, the one or more of the commands 
communicated to the tool node 232 may comprise a particular command associated with a 
particular response by the tool node 232, for example, a command for the tool to wake, to 
sleep, to increment a counter, to decrement a counter, to output one or more actuating signals, 
or combinations thereof. Alternatively, in an embodiment the commands may not be associated 
with any particular response, for example, in which case the tool node 232 receiving the 
command may output a response not particularly associated with the command received.

[0130] In an embodiment, the command (e.g., a data frame request, a data frame response, 
etc.) communicated from the controller node 234 may be effective to transition the tool node 
232 from a first mode, for example, in which the tool node 232 is inoperable to perform one or 
more given functions, to a second mode, for example, in which the tool node is operable to 
perform one or more of such functions. For example, in the embodiment of FIG. 6, where the 
tool node comprises a perforating gun and where the perforating gun is introduced into the 
wellbore 114 "disarmed," (e.g., such that the explosive charges cannot be caused to detonate), 
the command communicated from the controller node 234 may be effective to "arm" the tool 
node 232 (e.g., the perforating gun), for example, to transition the tool node 232 to an active or 
ready mode (e.g., such that the explosive charges may be selectively detonated).

[0131] In an embodiment, after controller node 234 has communicated with the tool node 232, 
for example, thereby rendering the tool node 232 operable, the tool node 232 may be 
positioned within the wellbore 114 proximate/adjacent to the portion of the formation to be 
serviced (e.g., perforated). When the tool node 232 (e.g., the perforating gun) has reached the 
desired location within the wellbore 114, the tool node 232 may be selectively operated. For 
example, in the embodiment of FIG. 6 where the tool node 232 comprises a perforating gun, 
the perforating gun may be fired so as to form perforations in the casing string 114 and/or a 
portion of the subterranean formation. As such, in an embodiment, the controller node 234 
may be positioned/disposed within the location such that the tool node 232 will not operate until 
reaching a particular (e.g., a "safe") depth/location within the wellbore 114.

[0132] In an embodiment where a system like the third wellbore servicing system 260 
comprises two or more controller nodes like controller node 234, each of the controller nodes 
may be configured to communicate with only certain tool nodes, for example, such that a given 
tool node will not be "armed" until reaching a particular one or more controller nodes. 
Additionally, a tool node like tool node 232 may be configured such that the tool node will not 
be armed until communicating with a predetermined number and/or combination of controller 
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nodes.

[0133] While the embodiment of FIG. 6 has been disclosed, generally, with reference to a 
perforating gun, one of skill in the art will appreciate that additionally or alternative wellbore 
tools (e.g., packers, sampling devices, sensors, etc.) may similarly activated upon placement 
within a wellbore and/or upon reaching a particular location within a wellbore, for example, via 
interaction with a controller node disposed therein.

[0134] Referring to FIGS. 7 and 8, embodiments of a wellbore servicing system having at least 
two nodes communicating via NFC are illustrated. In the embodiment of FIGS. 7 and 8, the 
wellbore servicing systems each comprise a first inflow control system 240 in the embodiment 
of FIG. 7 and a second inflow control system 250 in the embodiment of FIG. 8. For example, 
both the first inflow control system 240 and the second inflow control system 250 are generally 
configured to gather and/or log data from within the wellbore (e.g., production data) and to 
control production from the wellbore (and/or one or more zones thereof) based upon the 
wellbore data. For example, such data may comprise data associated with the wellbore (e.g., 
temperature data, pressure data, flow-rate data, the presence or absence of a particular fluid 
or compound, or combinations thereof). For example, such data may include flow-rates (e.g., 
the relative flow-rate of experienced at two or more positions within the wellbore) and/or fluid 
compositions (e.g., the relative fluid composition at two or more positions within the wellbore). 
In such an embodiment, the rate of change of the fluid flow-rate and/or the fluid composition 
may be employed to model the formation (e.g., the producing formation) or a portion thereof, 
for example, so as to control the production of fluids there from based on that model, the data 
obtained, and/or changes in the data obtained overtime.

[0135] In the embodiments of FIGS. 7 and 8, the first inflow control system 240 and the 
second inflow control system 250 each comprise two or more sensing, tool nodes 242 
(particularly, three sensing, tool nodes 242a, 242b, and 242c) disposed within the wellbore 
114. While the embodiments of FIGS. 7 and 8 illustrate embodiments in which there are three 
sensing, tool nodes 242, in another embodiment any suitable number of sensing, tool nodes 
242 may be employed. In the embodiments of FIGS. 7 and 8 each of the sensing, tool nodes 
242 may be generally configured and/or functional to obtain/measure one or more data points 
within the wellbore (e.g., via the operation of a transducer) and, optionally, to store that data. In 
an embodiment, one or more of the sensing, tool nodes 242 may additionally be configured 
and/or functional as a tool node, as disclosed herein. For example, each of the sensing, tool 
nodes 242 may also generally comprise an AFA as disclosed herein, for example, being 
generally configured to control (e.g., selectively) the movement (e.g., communication) of fluid 
therethrough, for example, to control the movement (e.g., inflow) of fluid from the formation 
into the sensing, tool node 242. For example, in an embodiment, the sensing, inflow control 
systems 240 and 250 of FIGs. 7 and 8 may be configured to maximize production from a 
subterranean formation or a portion thereof. Additionally or alternatively, the inflow control 
systems 240 and 250 may be configured to stop the movement of fluid, for example, upon the 
detection of one or more undesirable conditions, such as the presence of a harmful substance 
(e.g., hydrogen sulfide, arsenic, methane, etc.) or in the event of an over-pressuring situation.
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[0136] In the embodiment of FIGS. 7 and 8, each of the sensing, tool nodes 242 is 
incorporated within (e.g., a part of) of a production string 245 positioned within the casing 
string 190. Particularly, in the embodiment of FIGS. 7 and 8, the production string 245 is 
positioned and/or secured within the axial flowbore 191 of the casing string 190 such that each 
of the sensing, tool nodes 242 is generally associated with a subterranean formation zone 
(particularly, one of subterranean formation zones 2, 4, and 6). In such an embodiment, each 
of the sensing, tool nodes 242a, 242b, and 242c, may be thereby selectively configured to 
allow fluid to flow into the production string 245. In an embodiment, the production string 245 
may be secured via one or more production packers 247. Additionally, the production packers 
247 may be actuated or set via an NFC signal, as will be disclosed herein.

[0137] Also in the embodiments of FIGS. 7 and 8, the first inflow control system 240 and the 
second inflow control system 250 each comprise a first logging, controller node 244. In the 
embodiments of FIGS. 7 and 8, the first logging, controller node is generally configured to 
retrieve and/or receive data from the one or more sensing, tool nodes 242, particularly, 
sensing, tool nodes 242a, 242b, and 242c. Also in the embodiments of FIGS. 7 and 8, the first 
logging, controller node 244 is generally configured to communicate one or more NFC signals 
to one or more of the sensing, tool nodes 242 effective to cause one or more of the sensing, 
tool nodes 242 to output a given response. In the embodiments of FIG. 7 and 8, the first 
logging, controller node 244 comprises a ball, for example, such that the first logging, controller 
node 244 may be communicated through the production string 245. Alternatively, the first 
logging, controller node 244 may comprise any suitable type or configuration.

[0138] In the embodiment of FIG. 7, the first inflow control system 240 further comprises a 
second logging, controller node 246. In the embodiment of FIG. 7, the second logging, 
controller node 246 is generally configured to retrieve and/or receive data from the one or 
more other nodes, particularly, the first logging, controller node 244. The second logging, 
controller node 246 is also generally configured to communicate one or more NFC signals to 
one or more other nodes, particularly, one or more other logging, controller nodes, such as the 
first logging, controller node 244, effective to cause one or more of the other controller nodes 
(e.g., the first logging, controller node 244) to output a given response. In the embodiment of 
FIG. 7, the second logging, controller node 246 is incorporated within the production string 245 
at a location uphole relative to the sensing, tool nodes 242 (e.g., uphole from the "heel" of the 
wellbore 114, alternatively, substantially near the surface 104). In an embodiment, the second 
logging, controller node 246 may be in signal communication with one or more components 
located at the surface (e.g., a computer or other data processor, an operator input device, a 
long-range data transmission device, etc.), for example, via a wired or other suitable 
connection.

[0139] In an embodiment, a wellbore servicing system, such as the first inflow control system 
240 and/or the second inflow control system 250 may be employed in the performance of a 
wellbore servicing operation, for example, the production of formation fluids from the 
subterranean formation associated with the wellbore. For example, in such an embodiment, 
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the first inflow control system 240 and/or the second inflow control system 250 may be utilized 
to optimize (e.g., maximize) production of formation fluids from the wellbore utilizing data 
obtained from two or more of the sensing, tool nodes 242 to control the operation of one or 
more of the sensing, tool nodes 242. In such an embodiment, such a wellbore servicing 
operation may generally comprise positioning a production string within the wellbore 114 and 
communicating the first logging, controller node 244 through the work string 245.

[0140] Referring again to FIGS. 7 and 8, in an embodiment, one or more sensing, tool nodes 
242 may be positioned within the wellbore 114, for example, as a part of a production string 
such as production string 245. For example, in the embodiment of FIGS. 7 and 8, where the 
sensing, tool nodes 242 are incorporated within the production string 245, the tool nodes 242 
may be run into the wellbore 114 (e.g., positioned at a desired location within the wellbore 114) 
along with the production string 245 and secured into position within the casing string 190. In 
an embodiment where production string 245 is secured with one or more production packers 
247, the production packers 247 may be actuated by an NFC signal. For example, as the first 
logging, controller 244 node is communicated downwardly through the wellbore 114, the 
production packers 247 may come into signal communication with and receive an NFC signal 
from the first logging, controller node 244. As such, the production packer 247 may actuate or 
set in response to the received NFC signal.

[0141] In an embodiment, the sensing, tool nodes 242 may begin collecting data immediately 
upon placement within a wellbore 114, for example, the sensing, tool nodes 242 may be placed 
within the wellbore in an active state. In an alternative embodiment, the sensing, tool nodes 
may be placed within the wellbore in an inactive state, for example, where the sensing, tool 
nodes do not perform any data-collection function until activated. For example, in an 
embodiment, after positioning the sensing, tool nodes within the wellbore 114, a controller 
node may be used to transition the sensing nodes to low-power mode (e.g., to "sleep"), to 
transition the sensing nodes to an active mode (e.g., to "wake"), or the like.

[0142] In the embodiment of FIG. 7, with the production string 245 positioned within the 
wellbore 114, the first logging, controller node 244 may be communicated downwardly through 
the production string 245, for example, via the movement of fluid into the wellbore 114 (e.g., 
the forward circulation of fluid). As the first logging, controller node 244 is communicated 
through the work string 245, the first logging, controller node 244 comes into signal 
communication with the second logging, controller node 246. In an embodiment, as the first 
logging, controller node 244 comes into signal communication with the second logging, 
controller node 246, the first logging, controller node 244 and the second logging, controller 
node 246 may establish communication (e.g., via an NFC signal).

[0143] In an embodiment, upon establishing communication (e.g., via an NFC signal) between 
the first logging, controller node 244 and the second logging, controller node 246, the second 
controller node 246 may communicate one or more commands (e.g., a data frame request, a 
data frame response, etc.) to the first logging, controller node 244. In such an embodiment, the 
one or more commands communicated from the second logging, controller node 246 may be 



DK/EP 2954151 T3

effective to program instructions into the first logging, controller node 244. For example, such 
instructions may include programming instructions for one or more of the sensing, tool nodes 
242, for example, instructions as to optimization of one or more of the sensing, tool nodes.

[0144] Also in the embodiment of FIG. 7, as the first logging, controller node 244 continues to 
be communicated downwardly through the production string 245, the first logging, controller 
node 244 comes into signal communication with one or more of the sensing, tool nodes 242 
(e.g., sensing, tool nodes 242a, 242b, and 242c). In an embodiment, as the first logging, 
controller node 244 comes into signal communication with the sensing, tool nodes 242, the first 
logging, control node 244 may establish communication with and obtain the identity of the 
sensing, tool node 242 with which it is communicating and, based upon the identity of the 
sensing, tool node 242, communicate one or more commands (e.g., a data frame request, a 
data frame response, etc.) to the sensing, tool node 242. For example, in an embodiment, the 
commands sent to a sensing, tool node 242 may be dependent upon and specific to the 
sensing, tool node involved in the communication. In an embodiment, the commands sent to 
sensing, tool nodes 242 may be effective to cause the sensing, tool nodes to alter a route of 
fluid communication therethrough (for example, to open, close, increase the flow-rate through, 
or decrease the flow-rate through a fluid pathway into or out of the sensing, tool node 242, for 
example, as AFA, as disclosed herein).

[0145] Also, in an embodiment, upon establishing communication with one or more of the 
sensing, tool nodes 242 (e.g., sensing, tool nodes 242a, 242b, and 242c) the first logging, 
control node 244 may receive and/or retrieve and store at least a portion of the data residing 
with a given sensing, tool node 242 (e.g., data associated with the flow of fluids through that 
sensing, tool node).

[0146] In an embodiment, downward communication of the first logging, control node 244 may 
continue at least until the first logging, control node has been transmitted through a sufficient 
portion of the wellbore 114 (e.g., the production string 245) to communicate with each of the 
sensing, tool nodes 242 to which a command is to be communicated and/or from which data is 
to be collected.

[0147] In an embodiment, after the first logging, control node 244 has collected data from 
and/or sent data to each desired sensing, tool node 242, the first logging, control node 244 
may be removed from the wellbore 114. For example, in an embodiment, the first logging, 
control node 244 may be carried upwardly through the wellbore via the movement of a 
produced fluid or a reverse-circulated fluid.

[0148] In an embodiment, as the first logging, control node 244 moves upwardly through the 
production string 245, the first logging, control node 244 may again come into signal 
communication with, and establish communication with, one or more of the sensing, tool nodes 
242, and may again send commands to the sensing, tool nodes 242 and/or collect obtain data 
from the sensing, tool nodes 242.
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[0149] In the embodiment of FIG. 7, as the first logging, control node 244 continues to move 
upwardly through the production string 245, the first logging, control node 244 may again come 
into signal communication with, and establish communication with, the second logging, control 
node 246. In an embodiment, upon establishing communication with the second logging, 
control node 246, the first logging, control node 244 may upload at least a portion of the data 
stored on the first logging, control node 244 (e.g., data obtained from the sensing, tool nodes 
242) to the second logging node 246. In an embodiment, the data uploaded from the first 
logging, control node 246 to the second logging, control node may be transmitted to a data 
processor (e.g., at the surface). Also, in an embodiment, the data may be employed to model 
adjustments to one or more of the sensing, tool nodes 242, to optimize total production from 
the wellbore 114 by adjusting the flow-rate allowed by one or more of the sensing, tool nodes 
242 and/or the flow-restriction imposed by one or more of the sensing, tool nodes 242, to 
optimize production from one or more zones of the subterranean formation by adjusting one or 
more of the sensing, tool nodes 242, or combinations thereof. For example, such goals may be 
effective to maintain consistent fluid and/or flow properties across multiple zones of a 
formation, to maximize the time until breakthrough occurs (e.g., as based on a reservoir 
model), to maximize total fluid (e.g., oil) recovery from the reservoir, or combinations thereof.

[0150] In an embodiment, when it is determined that adjustments to one or more of the 
sensing, tool nodes 242 are desired, for example to optimize production based on the data 
obtained from the sensing, tool nodes 242 by way of the first logging, controller node 244, 
another logging, controller node (like the first logging, controller node 244) may be 
communicated downwardly through the wellbore 114 to again communicate one or more 
commands (e.g., a data frame request, a data frame response, etc.) to one or more of the 
sensing, tool nodes 242 and/or to obtain updated data from one or more of the sensing, tool 
nodes 242. In such an embodiment, the first inflow control system 240 may thereby be utilized 
to control flowthrough each of the sensing, tool nodes 242 so as to optimize production.

[0151] For example, as the first logging, controller node 244 is communicated downwardly 
through the wellbore 114, the first logging, controller node 244 may measure (e.g., via one or 
more transducers) and/or receive (e.g., via the second logging, controller 246, the sensing, 
tool 242, etc.) optimization data, for example, data employed for well tool setting optimization. 
In such an embodiment, the first logging, controller node 244 may process and/or perform one 
or more calculations on the optimization data and, thereby determine or generate optimized 
settings (e.g., for a well tool). As such, the first logging, controller node 244 may communicate 
the optimized settings (e.g., via an NFC signal) to one or more of the sensing, tool nodes 242, 
for example, for the purpose of adjusting one or more well tools (e.g., one or more sensing, 
tools 242). Additionally, in an embodiment, the process of obtaining optimization data, 
generating optimized settings, and communicating the optimized settings via an NFC signal 
may be repeated in multiple iterations, for example, at suitable time intervals (e.g., weekly, 
monthly, yearly, etc.).

[0152] Alternatively, in the embodiment of FIG. 8, each of the sensing, tool nodes 242 is 
controlled as a part of a distributed hierarchic control system. For example, in the embodiment 
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of FIG. 8, each of the sensing, tool nodes 242 is configured to automatically control fluid flow 
therethrough (e.g., inflow of a produced fluid) based upon the data sensed by that particular 
sensing, tool node 242 and based upon data obtained from one or more other sensing, tool 
nodes 242. For example, in such an embodiment, upon being communicated through the 
wellbore (e.g., through the production string 245) the first logging, controller node 244 may be 
configured to receive and/or retrieve and store at least a portion of the data residing with a 
given sensing, tool node 242 (e.g., sensing, tool node 242c).

[0153] As the first logging, controller node 244 continues to be communicated downwardly 
through the production string 245, the first logging, controller node 244 also obtains data from 
other sensing, tool nodes 242 (e.g., sensing, tool nodes 242b and 242a) and shares at least a 
portion of the data obtained from a given sensing, tool node 242 (e.g., sensing, tool node 
242c) with other sensing, tool nodes 242 (e.g., sensing, tool nodes 242b and 242a). Likewise, 
as the first logging, control node 244 is returned upwardly through the production string 245, 
the first logging, control node 244 may continue to obtain data from various sensing, tool 
nodes 242 and to share that data with other sensing, tool nodes 242.

[0154] In an embodiment, upon receiving the data from another sensing, tool node 242, a 
given sensing, tool node 242 may be configured to control (e.g., alter, manipulate, increase, 
decrease, open, close, choke, etc.) a least one route of fluid communication therethrough 
(e.g., a route of fluid communication extending between the axial flowbore thereof and the 
subterranean formation). As such, the second inflow control system 250 may thereby be 
utilized to control flow through each of the sensing, tool nodes 242 so as to optimize 
production, for example, as a part of a distributed control system.

[0155] Referring to FIG. 9, another embodiment of a wellbore servicing system having at least 
two nodes communicating via an NFC signal is illustrated. In the embodiment of FIG. 9 the 
wellbore servicing system comprises an embodiment of a wellbore stimulation and feedback 
system 260, for example, a system generally configured for the stimulation of one or more 
zones of a subterranean formation, for example, a fracturing, perforating, hydrojetting, 
acidizing, or like system, and also configured to obtain various data related to the 
operation/function of one or more of the tools employed as a part of the system, the stimulation 
operation, or combinations thereof.

[0156] In the embodiment of FIG. 9, the wellbore stimulation and feedback system 260 
comprises one or more sensing, tool nodes 262 (particularly, sensing, tool nodes 262a, 262b, 
and 262c) disposed within the wellbore 114. While the embodiment of FIG. 9 illustrates an 
embodiment in which there are three sensing, tool nodes 262, in another embodiment any 
suitable number of sensing, tool nodes 262 may be employed. In the embodiment of FIG. 9, 
each of the sensing, tool nodes 262 may be generally configured for the performance of a 
subterranean formation stimulation treatment, for example, via the selective delivery of a 
wellbore servicing fluid into the formation. For example, each of the sensing, tool nodes 262 
may comprise an AFAas disclosed herein, such that each of the sensing, tool nodes may be 
selectively caused to allow, disallow, or alter a route of fluid communication between the 
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wellbore (e.g., between the axial flowbore 191 of the casing string 190) and one or more 
subterranean formation zones, such as formation zones 2, 4, and 6. The sensing, tool nodes 
262 may be configured to deliver such a wellbore servicing fluid at a suitable rate and/or 
pressure.

[0157] Also, in the embodiment of FIG. 9, each of the sensing, tool nodes 262 may also be 
generally configured and/or functional to obtain/measure one or more data points associated 
with the wellbore (such as temperature, pressure, flow rate, pressure drop, or the like), data 
associated with the sensing, tool node itself (such as the position and/or configuration of the 
tool node, the mode of the tools, a log of the activities of the tool, the amount of power 
remaining in any associated power supply, the health of the tool node and/or one or more 
components of the tool). The sensing, tool node 262 may also be configured to store that data 
and/or to output an NFC signal (e.g., one or more data frames) indicative of all or a portion of 
that data.

[0158] Also in the embodiment of FIG. 9, the wellbore stimulation and feedback system 260 
further comprises a logging, controller node 264. In the embodiment of FIG. 9, the logging, 
controller node 264 is generally configured to retrieve and/or receive data from the one or 
more sensing, tool nodes 262, particularly, sensing, tool nodes 262a, 262b, and 262c. Also in 
the embodiment of FIG. 9, the logging, controller node 264 is generally configured to 
communicate one or more NFC signals to one or more of the sensing, tool nodes 262 effective 
to cause one or more of the sensing, tool nodes 262 to output a given response. In the 
embodiment of FIG. 9, the logging, controller node 264 comprises a ball, for example, such 
that the logging, controller node 264 may be communicated through the casing string 190. 
Alternatively, the logging, controller node 264 may comprise any suitable type or configuration.

[0159] In an embodiment, a wellbore servicing system such as the wellbore stimulation and 
feedback system 260 disclosed with respect to FIG. 9 may be employed in the performance of 
a wellbore servicing operation, for example, a wellbore stimulation operation, such as a 
fracturing operation, a perforating operation, a hydrojetting operation, an acidizing operation, 
or combinations thereof. In an embodiment, and as similarly disclosed with reference to the 
first wellbore stimulation system 210 of FIG. 4, such a wellbore stimulation operation may 
generally comprise the steps of positioning one or more sensing, tool nodes within a wellbore, 
communicating a controller node (e.g., the same or another controller node) (alternatively, a 
logging, controller node) through the wellbore to configure one or more of the sensing, tool 
nodes for the communication of a wellbore stimulation fluid, communicating the wellbore 
stimulation fluid via the one or more sensing, tool nodes configured for the communication of 
the wellbore stimulation fluid, optionally, communicating a controller node (alternatively, a 
logging controller node) through the wellbore to reconfigure the one or more sensing, tool 
nodes configured for the communication of a wellbore stimulation fluid, and, optionally, 
repeating the process of configuring one or more of the sensing, tool nodes, communicating a 
wellbore servicing fluid, and, optionally, reconfiguring the one or more of the sensing, tool 
nodes with respect to one or more additional sensing, tool nodes.
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[0160] Additionally, in the embodiment of FIG. 9, the wellbore stimulation operation may further 
comprise the step of obtaining data from one or more of the sensing, tool nodes 262. For 
example, in an embodiment, obtaining data from one or more of the sensing, tool nodes 262 
may comprise verifying the configuration of a sensing, tool node 262. For example, in such an 
embodiment, upon transitioning from a first configuration to a second configuration 
(alternatively, from a second configuration to a third configuration, etc.) a sensing, tool node 
262 (alternatively, a tool node), may be configured to output an NFC signal indicating that the 
sensing, tool node 262 has been so-configured (e.g., that the sensing, tool node 262 has 
transitioned from one configuration to another). For example, in an embodiment, the electronic 
circuit of a node 262 may be configured to communicate a given NFC signal upon outputting 
an actuating signal to one or more actuators. Alternatively, in an embodiment the sensing, tool 
node may comprise one or more transducers capable of detecting the relative movement of 
one or more components of the sensing, tool node (e.g., the movement of a sliding sleeve 
from a first position to a second position relative to a housing, for example, upon movement, 
the sliding sleeve completes a circuit enabling an NFC signal to be communicated). 
Alternatively, in an embodiment the sensing, tool node may be configured such that movement 
of one or more components of the sensing, tool node relative to another component of the 
sensing, tool node (e.g., the movement of a sliding sleeve from a first position to a second 
position relative to a housing) may cause one or more additional signaling members (e.g., NFC 
targets) to become "visible" (alternatively, "invisible") to the logging, controller node 264, for 
example, thereby indicating that the sensing, tool node 262 has been so-configured (e.g., that 
the sensing, tool node 262 has transitioned from one configuration to another). Additionally, in 
an embodiment, multiple NFC targets could be similarly employed to determine the degree of 
actuation of a given tool.

[0161] In additional or alternative embodiments, obtaining data from one or more of the 
sensing, tool nodes 262 may comprise receiving and/or retrieving data captured by the 
sensing, tool nodes 262. In an embodiment, such data may comprise data associated with the 
wellbore (e.g., temperature data, pressure data, flow-rate data, or combinations thereof), data 
associated with one or more tools (e.g., tool nodes, as disclosed herein) within the wellbore 
(e.g., tool status, tool power availability, tool configuration, etc.), or combinations thereof. 
Additionally, in an embodiment, the data may comprise data associated with a servicing 
operation. For example, in an embodiment, a sensing, tool node may be utilized to capture 
data about flow rate, pressure, the effect on the formation (e.g., fracture extension), acoustic 
data, or the like.

[0162] While these systems and methods are disclosed with respect to a stimulation operation, 
a downhole tool capable of obtaining (e.g., recording) data and later conveying that data may 
be similarly utilized in various other wellbore servicing operations.

[0163] Referring to FIG. 10, another embodiment of a wellbore servicing system having at 
least two nodes communicating via an NFC signal is illustrated. In the embodiment of FIG. 10, 
the wellbore servicing system comprises a wellbore sensing system 270, for example, a 
system generally configured to gather and/or log data from within the wellbore. For example, 
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such data may comprise data associated with the wellbore (e.g., temperature data, pressure 
data, flow-rate data, or combinations thereof), data associated with one or more tools (e.g., 
nodes) within the wellbore (e.g., toll status, tool power availability, tool configuration, etc.), or 
combinations thereof.

[0164] In the embodiment of FIG. 10, the wellbore sensing system 270 comprises a transitory 
sensing node 274 and one or more tool nodes 272 (particularly, three tool nodes, 272a, 272b, 
and 272c) disposed within the wellbore 114. While the embodiment of FIG. 10 illustrates an 
embodiment in which there are three tool nodes 272, in another embodiment any suitable 
number of tool nodes may be employed. In an embodiment, one or more of the nodes 272 
may additionally or alternatively be configured and/or functional as a logging node, a controller 
node, a sensing node, or any combinations thereof. For example, in such an embodiment, 
such nodes may be further configured to output an NFC signal indicating the position and/or 
configuration of the tool node, the mode of the tools, a log of the activities of the tool, the 
amount of power remaining in any associated power supply, the health of the tool node (and/or 
one or more components of the tool), or combinations thereof.

[0165] In the embodiment of FIG. 10, each of the tool nodes 272 is incorporated within (e.g., a 
part of) the casing string 190 and is positioned within the wellbore 114. In an embodiment, 
each of the tool nodes 272 is positioned within the wellbore such that each of the tool nodes 
272 is generally associated with a subterranean formation zone. In such an embodiment, each 
of the tool nodes 272a, 272b, and 272c, may thereby obtain and/or comprise data relevant to 
or associated with each of zones, respectively.

[0166] Also in the embodiment of FIG. 10, the wellbore sensing system 270 comprises a 
transitory sensing node 274. In the embodiment of FIG. 10, the transitory sensing node 274 is 
generally configured to retrieve and/or receive data from the one or more tool nodes 272, 
particularly, tool nodes 272a, 272b, and 272c, to obtain/measure one or more data points 
within the wellbore 114 (e.g., via the operation of a transducer), and optionally, to store that 
data. In the embodiment of FIG. 10, the transitory sensing node 274 comprises a ball, for 
example, such that the transitory sensing node 274 may be communicated through the casing 
string 190 via the axial flowbore 191 thereof. In alternative embodiments, a logging node 
functionally similar to the transitory sensing node 274 may comprise a dart, a wiper, a member 
incorporated within a tubing string or attached to a wire, or combinations thereof.

[0167] Also in the embodiment of FIG. 10, the wellbore sensing system 270 further comprises 
a logging node 276. In the embodiment of FIG. 10, the logging node 276 is generally 
configured to transmit and/or receive data from the transitory sensing node 274. In the 
embodiment of FIG. 10, the logging node 276 is incorporated within the casing string 190 at a 
location uphole relative to the tool nodes 272 (e.g., uphole from the "heel" of the wellbore 114, 
alternatively, substantially near the surface 104). Alternatively, a logging node may be 
positioned at the surface (e.g., not within the wellbore). In an embodiment, the logging node 
276 may be in signal communication with one or more components located at the surface 
(e.g., a computer or other data processor, a data storage device, a long-range data 
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transmission device, etc.), for example, via a wired or other suitable connection. In an 
alternative embodiment, an additional logging node (such as the logging node 276) need not 
be present as a part of the wellbore sensing system.

[0168] In an embodiment, a wellbore servicing system such as the wellbore sensing system 
270 disclosed with respect to FIG. 10 may be employed to gather and/or log information 
measured and/or obtained within the wellbore. For example, such an wellbore sensing method 
may generally comprise the steps of positioning one or more nodes (e.g., tool nodes, controller 
nodes, logging nodes, sensing nodes, etc.) within a wellbore, communicating a transitory 
sensing node through at least a portion of the wellbore to receive or retrieve data from one or 
more of the nodes, and obtaining the data from the transitory sensing node.

[0169] Referring again to FIG. 10, in an embodiment, one or more nodes, such as tool nodes 
272 may be positioned within a wellbore, such as wellbore 114. For example, in the 
embodiment of FIG. 10 where the tool nodes 272 are incorporated within the casing string 190, 
the tool nodes 272 may be run into the wellbore 114 (e.g., positioned at a desired location 
within the wellbore 114) along with the casing string 190. In other embodiments, one or more 
sensing nodes may be configured to be deployed following the installation of a casing string or 
other tubular.

[0170] In an embodiment, a transitory sensing node 274 may begin collecting data 
immediately upon placement within a wellbore 114, for example, the transitory sensing node 
274 may be placed within the wellbore in an active state. In an alternative embodiment, the 
transitory sensing nodes may be placed within the wellbore in an inactive state, for example, 
where the transitory sensing node(s) 274 does not perform any data-collection function until 
activated. In such an embodiment, the transitory sensing nodes may be activated via the 
operation of another node (e.g., a logging node, a controller node, etc.), as will be disclosed 
herein. Similarly, in an embodiment, a logging node may be used to transition the transitory 
sensing node to low-power mode (e.g., to "sleep"), to transition the transitory sensing nodes to 
an active mode (e.g., to "wake"), or the like.

[0171] In an embodiment, the transitory sensing node 274 may be introduced in the wellbore 
114 (e.g., into the casing string 190) and communicated downwardly through the wellbore 114. 
For example, in an embodiment, the transitory sensing node 274 may be communicated 
downwardly through the wellbore 114, for example, via the movement of fluid into the wellbore 
114 (e.g., the forward-circulation of a fluid). As the transitory sensing node 274 is 
communicated through the wellbore 114, the transitory sensing node 274 comes into signal 
communication with one or more of the tool nodes 272, for example, one or more of tool nodes 
272c, 272b, and 272a, respectively. In an embodiment, as the transitory sensing node 274 
comes into signal communication with each of the tool nodes 272, the transitory sensing node 
274 may initiate communication (e.g., via an NFC signal) with each of the tool nodes 272 (e.g., 
the transitory sensing node 274 operates as an active initiator). Upon establishing 
communication (e.g., via the NFC signal) with a given tool node, 272c, 272b, or 272a, the 
transitory sensing node 274 may receive and/or retrieve and store at least a portion of the data 
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residing with a given tool node 272 and/or may measure data from within the wellbore (e.g., via 
one or more transducers). For example, in an embodiment, the transitory sensing node 274 
may receive data related to orientation and/or position of the transitory sensing node 274 (e.g., 
data related to the position of the tool node 272 within the wellbore with which the transitory 
sensing node 274 is communicating). Additionally or alternatively, the transitory sensing node 
274 may receive data related to environmental conditions (e.g., a temperature, a pressure, a 
flow-rate, a magnetic field, etc.) or any other suitable data set as would be appreciated by one 
of ordinary skill in the art upon viewing this disclosure, and correlate/associate the measured 
data with the position of the tool node 272 within the wellbore. In an embodiment, the 
communication (e.g., via NFC) between the tool node and the transitory sensing node 274 may 
cause the transitory sensing node 274 to measure a certain one or more parameters and/or 
subset or parameters. For example, communications with different nodes at varying positions 
within the wellbore may cause the transitory sensing node 274 to measure or not measure 
certain parameters as the transitory sensing node is communicated through the wellbore.

[0172] In an embodiment, downward communication of the transitory sensing node 274 may 
continue at least until the transitory sensing node 274 has been transmitted through a sufficient 
portion of the wellbore 114 (e.g., the casing string 190) to communicate with each of the tool 
nodes 272 from which data is to be collected.

[0173] In an embodiment, after the transitory sensing node 274 has collected data from each 
desired tool node 272, the transitory sensing node 274 may be removed from the wellbore 
114. For example, in an embodiment, the transitory sensing node 274 may be communicated 
upwardly through the wellbore 114 via the movement of fluid upwardly through the wellbore 
114 (e.g., via the reverse-circulation of a fluid). Alternatively, the transitory sensing node 274 
may be allowed carried upwardly through the wellbore 114 along with a formation fluid being 
produced via the wellbore 114 (e.g., a produced fluid).

[0174] In an embodiment, as the transitory sensing node 274 passes each of the tool nodes 
272 again, the transitory sensing node 274 may again establish communication (e.g., via an 
NFC signal) with one or more of the tool nodes 272, for example, for the purpose of verifying 
and/or error-checking the observed data, receiving or retrieving additional data, sending one or 
more commands to the tool nodes 272, or combinations thereof.

[0175] Alternatively, in an embodiment, while being communicated downward through a 
sufficient portion of the wellbore 114 (e.g., the casing string 190) to collect data, the transitory 
sensing node 274 may "wake" or transition to an active mode. Additionally, while being 
communicated upwardly through the wellbore 114, the transitory sensing node 274 may 
establish communication (e.g., via an NFC signal) with one or more of the tool nodes 272, for 
example, for the purpose of verifying and/or error-checking the data received from the tool 
nodes 272, receiving or retrieving data, sending one or more commands to the tool nodes 272, 
or combinations thereof. Alternatively, while being communicated downward through a 
sufficient portion of the wellbore 114 (e.g., the casing string 190) to communicate with each of 
the tool nodes from which data is to be collected, the transitory sensing node 274 may 
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establish communication (e.g., via an NFC signal) with one or more of the tool nodes 272, for 
example, for the purpose of receiving or retrieving data. Additionally, while being 
communicated upwardly through the wellbore 114, the transitory sensing node 274 may 
transition to a "sleep" or idle mode.

[0176] For example, in the embodiment of FIG. 10, as the transitory sensing node 274 moves 
upwardly through the wellbore 114, the transitory sensing node 274 may come into signal 
communication with the logging node 276. In an embodiment, as the transitory sensing node 
274 comes into communication with the logging node 276, the logging node 276 or the 
transitory sensing node 274 may initiate communication (e.g., via an NFC signal) with the 
other. Upon establishing communication, the transitory sensing node 274 may upload at least 
a portion of the data stored on the transitory sensing node 274 (e.g., data obtained from the 
tool nodes 272a, 272b, and/or 272c, data from the wellbore, etc.) to the logging node 276. 
Additionally, in an embodiment there may be a plurality of logging nodes configured to carry 
out the functions of the logging node 276, for example, disposed along the wellbore 114 over a 
given length, for example, so as to allow a greater quantity of data to be exchanged as the 
transitory sensing node 274 transits upwardly through the wellbore 114.

[0177] In an alternative embodiment, for example, in an embodiment where an additional 
logging node (such as the logging node 276) is absent, the transitory sensing node 274 may 
be communicated upwardly through the wellbore 114 and removed from the wellbore 114. The 
data stored on the transitory sensing node 274 may be downloaded to another device, (e.g., a 
computer or other data processor, a data storage device, a long-range data transmission 
device, etc.). Alternatively, the data may be stored onto a removable removable device (e.g., a 
flash drive, a SD card).

[0178] In an embodiment, and as will be appreciated by one of skill in the art upon viewing this 
disclosure, the data obtained via the operation of a wellbore sensing system and/or method, as 
disclosed herein, may be employed to by a wellbore operator to monitor various portions of the 
wellbore and/or the subterranean formation, to optimize production from the wellbore and/or 
the formation, to monitor and/or verify the status of various downhole equipment, or 
combinations thereof.

[0179] While one more examples of systems and/or methods having various components 
(e.g., tools) communicating via an NFC signal have been disclosed herein, various additional 
uses of wellbore servicing systems and/or methods are also envisaged and, as such, this 
disclosure should not be construed so necessarily limited to the embodiments specifically set 
forth.

[0180] In an embodiment, a well tool (e.g., a node), a wellbore servicing system comprising 
one or more nodes, a wellbore servicing method employing such a wellbore servicing system 
and/or such a well tool, or combinations thereof may be advantageously employed in the 
performance of a wellbore servicing operation. In an embodiment, as previously disclosed, 
employing two or more nodes enables an operator to perform two-way communication (e.g., 
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via one or more NFC signals) between the nodes. For example, each node may be configured 
to receive one or more NFC signals (e.g., data frame requests) and/or to transmit one or more 
NFC signals (e.g., data frame responses). Conventional, well tools and/or wellbore servicing 
systems may not have the ability to perform two-way or peer-to-peer communication between 
a plurality of well tools. As such, the nodes may be employed to perform two-way 
communication or peer-to-peer communication, for example, to retrieve data (e.g., transducer 
data, status information, identification information, etc.) from one or more nodes, to transmit 
one or more commands (e.g., an actuation signal), to transmit data (e.g., controller data, a 
software update, a firmware update, etc.), any other suitable wellbore servicing operations via 
the transmission and/or reception of one or more NFC signal as would be appreciated by one 
of ordinary skill in the art upon viewing this disclosure, or combinations thereof.

[0181] For example, in an embodiment, employing two or more nodes allows an operator to 
form and employ a network of well tools (e.g., nodes) to perform one or more wellbore 
servicing operations. As such, a well tool (e.g., a node) may be communicated within a 
wellbore to perform one or more operations (e.g., measuring data, retrieving data, transmitting 
data, etc.) in response to the NFC signal communication between the well tool and other 
downhole well tools (e.g., other nodes). For example, the well tool may perform one or more 
operations dependent on the data received by one or more other well tools, on the identity of 
the other well tool in NFC signal communication with the well tool, on the location of the well 
tool, etc.

[0182] 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 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, R1, 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=R1 +k* (Ru-R1), 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.

[0183] Accordingly, the scope of protection is not limited by the description set out above but is 
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only limited by the claims which follow, that scope including all equivalents of the subject matter 
of the claims.
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Patentkrav

1. System til brøndboringseftersyn (230, 240, 250) omfattende:

et styreenhedsknudepunkt (234, 246) anbragt inden i en brøndboring 

(114), hvor styreenheden er forbundet til en eller flere komponenter placeret ved 

en overflade af brøndboringen (114) via en kabelforbindelse, og

et andet knudepunkt (232, 244) konfigureret til frigivelse ind i 

brøndboringen og bevægelse gennem brøndboringen (114) som reaktion på 

bevægelse af væske gennem brøndboringen (114), 

hvor det andet knudepunkt (232, 244) kommunikerer med

styreenhedsknudepunktet (234, 246) via et nærfeltkommunikationssignal,

hvor styreenhedsknudepunktet (234, 246) er konfigureret til at 

kommunikere et kommandosignal til det andet knudepunkt (232, 244), der er i 

stand til at få det andet knudepunkt til at begynde at udsende et elektromagnetisk 

signal, og hvor det andet knudepunkt (232, 244) er konfigureret til at udsende et 

elektromagnetisk signal, efter det andet knudepunkt har bevæget sig forbi og ud 

af styreenhedsknudepunktets nærfeltkommunikationsrækkevidde.

2. System til brøndboringseftersyn (230, 240, 250) ifølge krav 1, hvor 

styreenhedsknudepunktet (234, 246) er integreret i en rørstreng (190, 235) i 

brøndboringen (114).

3. System til brøndboringseftersyn (230, 240, 250) ifølge et hvilket som helst 

af kravene 1 til 2 endvidere omfattende et eller flere yderligere 

styreenhedsknudepunkter anbragt inden i brøndboringen (114).

4. System til brøndboringseftersyn (230, 240, 250) ifølge krav 3, hvor hvert 

styreenhedsknudepunkt (234, 246) er konfigureret til at kommunikere med kun 

et bestemt andet knudepunkt (232, 244).

5. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

4, hvor styreenhedsknudepunktet er konfigureret til at sende information via 

nærfeltkommunikationssignalet og til at modtage information via 

nærfeltkommunikationssignalet.
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6. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

5, hvor det andet knudepunkt er konfigureret til at sende information via 

nærfeltkommunikationssignalet og til at modtage information via 

nærfeltkommunikationssignalet.

7. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

6, hvor det andet knudepunkt er en kugle eller pil.

8. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

7, hvor det andet knudepunkt omfatter et andet styreenhedsknudepunkt til at 

kommunikere styresignaler til et eller flere værktøjsknudepunkter anbragt 

længere nede i brøndboringen end styreenhedsknudepunktet, hvor 

kommandosignalet er i stand til at få det andet styreenhedsknudepunkt til at 

begynde at udsende det elektromagnetiske signal, hvor det elektromagnetiske 

signal omfatter styresignalerne, der skal kommunikeres til det ene eller flere 

værktøjsknudepunkter.

9. System til brøndboringseftersyn ifølge krav 8, hvor styresignalerne er i 

stand til at forøge en tæller, formindske en tæller, få det andet knudepunkt til at 

veksle mellem en energibesparende "søvn"-tilstand og en udsendende "vågen"- 

tilstand, udsende et elektrisk signal, starte eller stoppe en timer eller 

kombinationer deraf.

10. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

9, hvor det andet knudepunkt omfatter et logningsknudepunkt til at modtage eller 

hente målinger fra brøndboringen.

11. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

10, hvor kommandosignalet er i stand til at aktivere det andet knudepunkt, 

programmere instruktioner ind i det andet knudepunkt, omdanne det andet 

knudepunkt fra et passivt mål til en aktiv aktuator eller kombinationer deraf.



DK/EP 2954151 T3
3

5

10

15

20

25

30

12. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

11, hvor kommandosignalet er i stand til at få det ene eller flere 

værktøjsknudepunkter til at aktiveres mellem en åben og lukket stilling, hvor det 

ene eller flere værktøjsknudepunkter i den åbne stilling tillade lukker op for en 

væskekommunikationsbane til en underjordisk formation, og hvor det ene eller 

flere værktøjsknudepunkter i den lukkede stilling lukker af for en 

væskekommunikationsbane til den underjordiske formation.

13. System til brøndboringseftersyn ifølge et hvilket som helst af kravene 1 til 

12, hvor kommandosignalet er i stand til at omdanne det andet knudepunkt fra et 

passivt mål til en aktiv aktuator, hvor det andet knudepunkt som det passive mål 

kommunikerer med styreenhedsknudepunktet via 

nærfeltkommunikationssignaler, der kommunikeres gennem et radiofrekvensfelt, 

der genereres af styreenhedsknudepunktet og ikke af det andet knudepunkt, og 

hvor det andet knudepunkt som aktiv aktuator genererer et radiofrekvensfelt, 

gennem hvilket nærfeltkommunikationssignaler kan kommunikeres mellem det 

andet knudepunkt og et tredje 

knudepunkt.

14. Fremgangsmåde til brøndboringseftersyn omfattende:

at anbringe et styreenhedsknudepunkt (234, 246) inden i en brøndboring 

(114) og

at frigive og bevæge et andet knudepunkt (232, 244) gennem 

brøndboringen (114) som reaktion på bevægelse af væske gennem 

brøndboringen, således at det andet knudepunkt (232, 244) begynder at 

kommunikere med styreenhedsknudepunktet (234, 246), hvor det andet 

knudepunkt (232,244) begynder at kommunikere med styreenhedsknudepunktet 

(234, 246) via et nærfeltkommunikationssignal,

at indhente en identitet af det andet knudepunkt ved 

styreenhedsknudepunktet via kommunikation mellem styreenhedsknudepunktet 

og det andet knudepunkt,
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at bestemme et kommandosignal, der skal kommunikeres til det andet 

knudepunkt via styreenhedsknudepunktet, baseret på identiteten af det andet 

knudepunkt og

at kommunikere kommandosignalet fra styreenhedsknudepunktet til det 

andet knudepunkt, idet kommandosignalet kan få det andet knudepunkt til at 

begynde at udsende et elektromagnetisk signal, og hvor det andet knudepunkt 

udsender et elektromagnetisk signal, efter det andet knudepunkt har bevæget 

sig forbi og ud af styreenhedsknudepunktets nærfeltkommunikationsrækkevidde.

15. Fremgangsmåde til brøndboringseftersyn ifølge krav 14 endvidere 

omfattende at kommunikere kommandosignalet til det andet knudepunkt baseret 

på en række andre knudepunkter, der tidligere er blevet kommunikeret gennem 

brøndboringen som reaktion på bevægelse af væske gennem brøndboringen 

forbi styreenhedsknudepunktet.

16. Fremgangsmåde til brøndboringseftersyn ifølge krav 14 eller 15 endvidere 

omfattende:

at modtage eller hente data fra det andet knudepunkt ved 

styreenhedsknudepunktet og

at kommunikere dataene til en overflade af brøndboringen via en 

kabelforbindelse mellem styreenhedsknudepunktet og overfladen.

17. Fremgangsmåde til brøndboringseftersyn ifølge et hvilket som helst af 

kravene 14 til 16, hvor kommandosignalet er i stand til at få det andet knudepunkt 

til at begynde at udsende det elektromagnetiske signal ved at lade det andet 

knudepunkt overgå fra en energibesparende tilstand til en vågen tilstand.

18. Fremgangsmåde til brøndboringseftersyn ifølge et hvilket som helst af 

kravene 14 til 17, hvor kommando signalet er i stand til at programmere 

instruktioner ind i det andet knudepunkt.
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