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(57) Abstract: Signal communications at a drilling
system generally includes communicating upwards
or downwards from the rig floor. For example, sig-
nal communications upwards may comprise the con-
trol of a cementing head operation (e.g., actuating
cementing head). Signal communications down-
wards may comprise the activation of tools and their
confirmation (e.g., hole opening tools, liner hangers,
and packers). Actuation may be performed via um-
bilicals, for example, via pressure spikes or the
dropping of balls, darts, or radio-frequency identi-
fication (RFID) tags. However, issues may arise
wherein, for example, a ball may not properly land
to close a circulation valve. As another example, a
cementing head could be over 100 feet above the rig
floor, which may make it difticult for signal commu-
nications via an umbilical. Accordingly, what is
needed are techniques and apparatus for activation
of tools and their confirmation by a remote commu-
nication system.
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METHOD OF INCORPORATING REMOTE COMMUNICATION WITH OILFIELD
TUBULAR HANDLING APPARATUS

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims benefit of U.S. Provisional Patent Application Serial
No. 61/491,755, filed May 31, 2011, which is herein incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] Embodiments of the present invention generally relate to incorporating

remote communication with oilfield tubular handling apparatus.

Description of the Related Art

[0003] In wellbore construction and completion operations, a wellbore is initially
formed to access hydrocarbon-bearing formations (i.e., crude oil and/or natural gas)
by the use of drilling. Drilling is accomplished by utilizing a drill bit that is mounted on
the end of a drill support member, commonly known as a drill string. To drill within the
wellbore to a predetermined depth, the drill string is often rotated by a top drive or
rotary table on a surface platform or rig, or by a downhole motor mounted towards the
lower end of the drill string. After drilling to a predetermined depth, the drill string and
drill bit are removed and a section of casing is lowered into the wellbore. An annulus
is thus formed between the string of casing and the formation. The casing string is
temporarily hung from the surface of the well. A cementing operation is then
conducted in order to fill the annular area with cement. The casing string is cemented
into the wellbore by circulating cement into the annulus defined between the outer
wall of the casing and the borehole. The combination of cement and casing
strengthens the wellbore and facilitates the isolation of certain areas of the formation

behind the casing for the production of hydrocarbons.

[0004] It is common to employ more than one string of casing or liner in a wellbore.
In this respect, the wellbore is drilled to a first designated depth with a drill bit on a drill
string. The drill string is removed. A first string of casing is then run into the wellbore
and set in the drilled out portion of the wellbore, and cement is circulated into the
annulus behind the casing string. Next, the wellbore is drilled to a second designated
depth, and a second string of casing or liner, is run into the drilled out portion of the
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wellbore. If the second string is a liner, the liner string is set at a depth such that the
upper portion of the second liner string overlaps the lower portion of the first string of
casing. The second liner string is then fixed, or "hung" off of the existing casing using
a liner hanger to fix the new string of liner in the wellbore. The second liner string is
then cemented. A tie-back casing string may then be landed in a polished bore
receptacle (PBR) of the second liner string so that the bore diameter is constant
through the liner to the surface. This process is typically repeated with additional liner
strings until the well has been drilled to total depth. As more casing or liner strings
are set in the wellbore, the casing or liner strings become progressively smaller in
diameter in order to fit within the previous casing string. In this manner, wells are
typically formed with two or more strings of casing and/or liner of an ever-decreasing

diameter.

[0005] Signal communications at the drilling system may comprise communicating
upwards or downwards from the rig floor. For example, signal communications
upwards may comprise the control of a cementing head operation (e.g., actuation).
Signal communications downwards may comprise the activation of tools and their
confirmation (e.g., hole opening tools, liner hangers, and packers). Actuation may be
performed via umbilicals, for example, via pressure spikes or the dropping of balls,
darts, or radio-frequency identification (RFID) tags.

SUMMARY OF THE INVENTION

[0006] One embodiment of the present invention provides an apparatus for
remotely communicating with a device in a wellbore. The apparatus generally
includes an oilfield tubular handling apparatus; partial toroidal coil sections integrated
with the oilfield tubular handling apparatus, wherein the partial toroidal coil sections
form a toroidal coil upon handling a tubular member with the handling apparatus; and
a microcontroller for communicating with the device via at least one of signals

transmitted or received through the tubular member using the toroidal coil.

[0007] Another embodiment of the present invention provides a method for
remotely communicating with a device in a wellbore. The method generally includes
integrating partial toroidal coil sections with an oilfield tubular handling apparatus;
handling a tubular member with the handling apparatus, wherein the handling causes
the partial toroidal coil sections to form a toroidal coil; and communicating with the
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device via at least one of signals transmitted or received through the tubular member
using the toroidal coil.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] So that the manner in which the above recited features of the present
invention can be understood in detail, a more particular description of the invention,
briefly summarized above, may be had by reference to embodiments, some of which
are illustrated in the appended drawings. It is to be noted, however, that the
appended drawings illustrate only typical embodiments of this invention and are
therefore not to be considered limiting of its scope, for the invention may admit to

other equally effective embodiments.

[0009] FIG. 1 illustrates a drilling system, according to an embodiment of the

present invention.

[0010] FIG. 2 illustrates an assembly of tongs that may be used for making up and
breaking out a workstring, according to an embodiment of the present invention.

[0011] FIGs. 3A-C illustrate embodiments of a plurality of clamps distributed in an
oilfield tubular handling apparatus for handling a tubular, according to an embodiment

of the present invention.

[0012] FIG. 4 illustrates partial toroidal coil sections that may form a toroidal coil,

according to an embodiment of the present invention.

[0013] FIGs. 5A-B illustrate a toroidal coil with the ability to function as a

transmitter and a receiver, according to certain aspects of the present invention.

[0014] FIGs. 6A-B illustrate placement of a toroidal coil in relation to a workstring,

according to certain aspects of the present invention.

[0015] FIGs. 7A-E illustrate example external and internal gripping tools that may
be adapted to incorporate a toroidal coil for remote communications, according to
certain aspects of the present invention.

[0016] FIG. 8 is a flow diagram of exemplary operations for remotely
communicating with a device in a wellbore, according to an embodiment of the

present invention.
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DETAILED DESCRIPTION

[0017] FIG. 1 illustrates a drilling system 100, according to an embodiment of the
present invention. The drilling system 100 may include a derrick 110. The drilling
system 100 may further include drawworks 124 for supporting, for example, a top
drive 142. A workstring 102 may comprise joints of threaded drill pipe connected
together, coiled tubing, or casing. Make up of the workstring 102 may be performed
by oilfield tubular handling apparatus, such as makeup tongs. Examples of other
oilfield tubular handling apparatus generally include an elevator, slips, a spider, the
top drive 142, and gripping tools attached to the top drive 142.

[0018] FIG. 2 illustrates an assembly 200 of tongs 204, 206 that may be used for
making up and breaking out the workstring 102, according to an embodiment of the
present invention. As described above, the workstring 102 may comprise joints of
threaded drill pipe 202 connected together. The assembly 200 may be located, for
example, in the drilling system 100 of FIG. 1, above slips 208 of the drilling rig. Each
tong 204, 206 may comprise two crescent-shaped groups 210 of clamps, of which
only one is shown in the drawings, for illustrative purposes. Each group 210 of
clamps may comprise a plurality of clamps distributed around the drilling center 212,
wherein the plurality of clamps may grip their respective piping sections when making
up and breaking out the workstring 102. Although FIG. 2 illustrates two crescent-
shaped groups 210 of clamps, the clamps may be distributed around the drilling
center 212 in various other manners (e.g., one group of clamps).

[0019] Referring back to FIG. 1, the top drive 142 may be omitted (e.g., if the
workstring 102 is coiled tubing). A rig pump 118 may pump drilling fluid, such as mud
114, out of a pit 120, passing the mud through a stand pipe and Kelly hose to the top
drive 142. The mud 114 may continue into the workstring 102. The drilling fluid and
cuttings, collectively returns, may flow upward along an annulus formed between the
workstring and one of the casings 119i,0, through a solids treatment system (not
shown) where the cuttings may be separated. The treated drilling fluid may then be
discharged to the mud pit 120 for recirculation. A surface controller 125 may be in
data communication with the rig pump 118, pressure sensor 128, and top drive 142.

[0020] After a first section of a wellbore 116 has been drilled, an outer casing
string 1190 may be installed in the wellbore 116 and cemented 1110 in place. The
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outer casing string 1190 may isolate a fluid bearing formation 130a, such as aquifer,
from further drilling and later production. Alternatively, fluid bearing formation 130a
may instead be hydrocarbon bearing and may have been previously produced to
depletion or ignored due to lack of adequate capacity. After a second section of the
wellbore 116 has been drilled, an inner casing string 119i may be installed in the
wellbore 116 and cemented 111i in place. The inner casing string 119i may be
perforated and hydrocarbon bearing formation 130b may be produced, such as by

installation of production tubing (not shown) and a production packer.

[0021] Signal communications at the drilling system 100 generally includes
communicating upwards or downwards from the rig floor. For example, signal
communications upwards may comprise the control of a cementing head operation
(e.g., actuating cementing head). Signal communications downwards may comprise
the activation of tools and their confirmation (e.g., hole opening tools, liner hangers,
and packers). Actuation may be performed via umbilicals, for example, via pressure
spikes or the dropping of balls, darts, or radio-frequency identification (RFID) tags.
However, issues may arise wherein, for example, a ball may not properly land to
close a circulation valve. Therefore, there may not be a sufficient pressure increase
for the activation of a tool. As another example, a cementing head could be over 100
feet above the rig floor, which may make it difficult for signal communications via an
umbilical. Accordingly, what is needed are techniques and apparatus for activation of

tools and their confirmation by a remote communication system.

[0022] For some embodiments of the present invention, a remote communication
system may be incorporated into oilfield tubular handling apparatus, such as the
tongs 204, 206 illustrated in FIG. 2. For example, the remote communication system
may comprise toroidal coils that may be incorporated with the tongs 204, 206, as will
be discussed further herein. For some embodiments, a remote communication
system may be incorporated with other oilfield tubular handling apparatus, such as,
but not limited to, an elevator, slips, a spider, a top drive, and gripping tools attached

to a top drive.

[0023] The remote communication system generally includes a device
incorporated with the oilfield tubular handling apparatus and another device for
exchanging signals via a medium (e.g., workstring 102). For example, signals may be

transmitted from the device incorporated with the oilfield tubular handling apparatus
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through the workstring 102 upwards (e.g., to a cementing head) or downwards (e.g.,
to activate a liner hanger) for remote communications with the other device. The
device incorporated with the oilfield tubular handling apparatus may be controlled by a
handheld device, for example, from within a dog house (i.e., a safe distance from the
wellbore; outside zone zero). The signals may be acoustic or electromagnetic (EM)
signals.

[0024] When the signals transmitted or received are acoustic signals (e.g.,
transmitted by a piezoelectric stack or a solenoid), piezoelectric sensors (e.g.,
accelerometer) may be used to detect acoustic vibrations generated along an
acoustic throughpipe (e.g., workstring 102). For acoustic signals, the piezoelectric
stack may be in physical contact with the medium (e.g., rigid contact with the
workstring 102). However, for EM signals, toroidal coils may or may not be in
physical contact with the medium. For some embodiments, the signal may be
transmitted longitudinally with respect to the medium. For other embodiments, the
signal may be transmitted transversely with respect to the medium.

[0025] When the signals exchanged between the devices are EM signals, the
devices may include toroidal coils, as will be discussed further herein. Various
parameters of the toroidal coils may be adjusted, such as the coil size, magnetic core
permeability, wire size, and the number of windings. The coils winding direction,
operating frequency, signal type, and data rate may be evaluated prior to
incorporating the toroidal coils with the devices. More specifically, each device may
include two toroidal coils: one for transmitting and another for receiving. A
transmission between the devices may be achieved by energizing the winding of a
transmission coil (e.g., the transmitting toroidal coil of the device incorporated with the
oilfield tubular handling apparatus). As described above, the transmission may be
initiated by the handheld device. The current that flows through the winding may
produce a magnetic flux in the core, which than induces a current in a conductor
positioned in the center of the toroid (e.g., workstring 102), which can represent
various signals. The current generated has to be high enough to overcome potential
noise, yet low enough to conserve power. If a string of voltage pulses is applied to
the coil, a corresponding string of current pulses may be induced in the workstring
102.
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[0026] The transmission may be received at the other device (e.g., by the
receiving toroidal coil of the other device) by converting the current pulses flowing
through the workstring 102 into voltage pulses. Confirmation of the operation may be
indicated by a signal transmitted from the other device to the device incorporated with
the oilfield tubular handling apparatus. For some embodiments, the handheld device
may receive an indication of the confirmation. For some embodiments, multiple
confirmations may be received. The toroidal coils may have different configurations.
However, the characteristics of the toroidal coils may have to be similar (e.g.,
windings) where, for example, the receiver of the one toroidal coil may recognize

signals transmitted by the transmitter of the other toroidal coil.

[0027] For some embodiments, the toroidal coils may be mounted on a frame
comprising one or more hinges (e.g., open frame toroidal coils), where the
ferromagnetic core of a toroidal coil may be physically interrupted but the magnetic
flux generated may be continuous due to the inductive coupling at the ends of the
individual core sections (i.e., the individual core sections substantially complete a
toroidal coil due to inductive coupling at the ends of the core sections). Although
there may be varied amounts of spacing between the different core sections, as long
as there is inductive coupling at the ends of the individual core sections, the individual
core sections may substantially complete a toroidal coil.

[0028] Therefore, the toroidal coil sections may be mounted on a movable platform
(such as the slips 208 or the tongs 204, 206) and they may move (e.g., closer and
further to the workstring 102) in the same time with the platform. By keeping the
toroidal coils on the platform, the toroidal coils may be insulated (e.g., from the
outside environment) and in contact with the ground (i.e., grounded connection). For
some embodiments, the grounded connection may instead be provided by the tubular
(e.g., workstring 102), wherein the tubular may have an upper section ground (e.g.,
through a top drive, which may be grounded) or a lower section ground (e.g., by being
in physical contact with the ground via slips and casing). In the lower section of the
tongs 204, 206 a transmitter and receiver coil may be incorporated, powered by either
alternating current (AC) or direct current (DC) depending on availability. For example,
coils closer to the rig floor may be powered by AC, and coils further from the rig floor
may be powered by DC. The toroidal coil may properly function with or with no

contact to the pipe through which it communicates (e.g., workstring 102).
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[0029] FIGs. 3A-C illustrate embodiments of a plurality of clamps 302 distributed in
an oilfield tubular handling apparatus (e.g., tongs 204, 206) for handling a tubular
(e.g., making up and breaking out the workstring 102). Depending on the dimensions
of the workstring 102, different number of clamps 302 may be displaced towards the
workstring 102, whereby the clamps 302 grip around the workstring 102. For some
embodiments, the workstring 102 may have different diameters along a length of the
workstring 102. FIG. 3A illustrates the clamps 302 in a retracted, open position. FIG.
3B illustrates three of the clamps 302 in an extended, closed position, gripping the
workstring 102. However, FIG. 3C illustrates all of the clamps 302 in an extended,
closed position around the workstring 102, wherein the diameter of the workstring 102

may be larger.

[0030] For some embodiments, the toroidal coil may comprise a non-continuous
ferromagnetic core, wherein the coil may be divided into partial toroidal coil sections
304. The partial toroidal coil sections 304 may be integrated with the oilfield tubular
handling apparatus. For example, each partial toroidal coil section 304 may be
integrated with a respective clamp 302. As the clamps 302 move closer to the
workstring 102, the partial toroidal coil sections 304 may form a toroidal coil (i.e.,
function as a toroidal coil due to inductive coupling at the ends of the toroidal coll
sections 304) for communicating with a device via at least one of signals transmitted
or received through the workstring 102. Since the number of clamps 302 that grip the
workstring 102 may vary, as illustrated in FIGs. 3B-C, the toroidal coil may comprise a
different number of partial toroidal coil sections 304, based on the diameter of the
workstring 102. For example, for the workstring 102 illustrated in FIG. 3B, only three
partial toroidal coil sections 304 may be required to form the toroidal coil. However,
with the larger diameter workstring 102 in FIG. 3C all the partial toroidal coil sections
304 may be required (e.g., six as illustrated with the six clamps 302). For some
embodiments, a signal may be transmitted when a toroidal coil has been formed (e.g.,
a sufficient number of partial toroidal coil sections 304 have moved close enough

together and to the workstring 102 to function as a toroidal coil).

[0031] FIG. 4 illustrates the partial toroidal coil sections 304 that may form a
toroidal coil, according to the configuration in FIG. 3B. Although the ferromagnetic

core of the toroidal coil may be physically interrupted, the magnetic flux generated



10

15

20

25

30

WO 2012/166931 PCT/US2012/040227

may be continuous due to the inductive coupling at the ends of the partial toroidal coll
sections 304.

[0032] For some embodiments, the toroidal coil that is formed from the partial
toroidal coil sections 304 may function as a transmitter and/or receiver. For example,
in a cementing head operation, a toroidal coil located on the rig floor may be used as
a transmitter to transmit a signal through a medium (e.g., workstring 102) in
connection with the cementing head (e.g., communicating with another toroidal coil
located at the cementing head). The toroidal coil may also be used as a receiver to
receive signals upon actuation of the operations at the cementing head (e.g.,
dropping plugs/darts and/or validation/confirmation tools) or to receive signals
indicating the status of the cementing head.

[0033] FIGs. 5A-B illustrate a toroidal coil 502 with the ability to function as a
transmitter and a receiver, according to an embodiment of the present invention. The
toroidal coil 502 may comprise a single core 504, wherein the core 504 may comprise
a first winding 506 for transmitting signals, and a second winding 508 for receiving
signals, wherein the windings 506, 508 may have different configurations. Examples
of configurations that may differ between the windings 506, 508 comprise a different
number of windings and a different diameter of wiring for the winding. In addition, the
coils winding direction, operating frequency, signal type, and data rate may differ
between the windings 506, 508. The receiver may require increased sensitivity to
compensate for noise that may be received (signal-to-noise ratio (SNR)). FIG. 5B
illustrates a cross section of the toroidal coil 502 that indicates the first winding 506 for
transmitting signals and the second winding 508 for receiving signals. Although not
illustrated, the toroidal coil 502 may be split into partial toroidal coil sections integrated
with oilfield tubular handling apparatus, as described above. For some embodiments,
the partial toroidal coil sections may form first and second toroidal coils, wherein the
first toroidal coil may be used for transmitting the signals and the second toroidal coil
may be used for receiving the signals.

[0034] FIGs. 6A-B illustrate placement of a toroidal coil in relation to the workstring
102, according to embodiments of the present invention. Due to the magnetic fields
that are generated by the toroidal coil, the toroidal coil may be placed inside or
outside the workstring 102. FIG. 6A illustrates a toroidal coil 702 placed outside the

workstring 102, wherein the magnetic fields 706 generated inside the toroidal coil 702
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may be used to transmit and receive signals. An example of when the toroidal coil
702 may be placed outside the workstring 102 includes an external gripping tool
adapted to incorporate a toroidal coil. FIG. 6B illustrates a toroidal coil 704 placed
inside the workstring 102, wherein the magnetic fields 708 generated outside the
toroidal coil 704 may be used to transmit and receive signals. Examples of when the
toroidal coil 704 may be placed inside the workstring 102 include an internal gripping
tool or a mud fillup tool adapted to incorporate a toroidal coil. The toroidal coil 704
may be placed inside the workstring 102 in such a manner, wherein tool functionality
may not be compromised. In other words, there may be no obstruction within the
workstring 102 such that tools may travel past the toroidal coil 704 within the
workstring 102.

[0035] As an example, for an internal gripping tool attached to a top drive, the
internal gripping tool may be adapted to incorporate the toroidal coil 704. For some
embodiments, the toroidal coil 704 may be used for remote communications with the
internal gripping tool itself. For other embodiments, the toroidal coil 704 may be used
for remote communications with a tool located elsewhere, e.g., with a cementing
head. Rather than signaling communications upward to a cementing head, for
example, from a toroidal coil that would have to be placed at the rig floor, the toroidal
coil 704 may be used for communicating with the cementing head.

[0036] FIGs. 7A-E illustrate example external and internal gripping tools that may
be adapted to incorporate a toroidal coil for remote communications, according to
certain aspects of the present invention. An actuator 106 may be adapted for
interchangeable and/or modular use, as shown in FIGs. 7A-E. That is, one actuator
106 may be adapted to operate any size or variety of a modular gripping apparatus
804. FIG. 7A shows the actuator 106 having piston and cylinder assemblies 400, one
or more compensator pistons 801, and an adapter 218 for coupling the actuator 106
to a drive mechanism. The adapter 218 may include a torque sub in order to monitor
the torque applied to a joint of threaded drill pipe 202. FIGs. 7B-E show various

exemplary modular gripping apparatus 804 that may be used with the actuator 106.

[0037] Actuation of the selected gripping apparatus 804 may be effected using a
modular slip ring 802. The modular slip ring 802 may couple to the piston and
cylinder assemblies 400 and may be movable therewith. The modular slip ring 802

may be adapted to couple to a mating slip ring 806 of the modular gripping apparatus
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804. When coupled to the mating slip ring 806, the modular slip ring 802 may actuate
the gripping apparatus 804. In this respect, the slip rings 802 and 806 may move in
unison in response to actuation of the piston and cylinder assemblies 400, which, in
turn, may cause engagement or disengagement of the gripping apparatus 804 from
the joint of threaded drill pipe 202.

[0038] Torque from the drive mechanism may be transferred to the modular
gripping apparatus 804 using a universal couple 808. As shown, the universal couple
808 may be positioned at the end of a rotational shaft 810 for each modular gripping
apparatus 804. The universal couple 808 may be adapted to couple to a shaft within
the actuator 106. With the universal couple 808 coupled to the shaft of the actuator
106, rotation may be transferred from the drive mechanism to the rotational shaft 810
and in turn to the joint of threaded drill pipe 202 via the modular gripping apparatus
804.

[0039] In operation, the modular aspect of the tubular handling system may allow
for quick and easy accommodation of any size tubular without the need for removing
the actuator 106 and/or the drive mechanism. Thus, the external modular gripping
apparatus 804, shown in FIG. 7B, may be used initially to grip, couple, and drill with
the tubular. The external modular gripping apparatus 804 may then be removed by
uncoupling the slip ring 806 from slip ring 802. The internal gripping apparatus 804,
shown in FIG. 7E, may then be used to continue to couple, run, and drill with tubulars.
It is contemplated that gripping apparatus of any suitable size may be used during
operations.

[0040] FIG. 8 illustrates operations 900 for remotely communicating with a device
in a wellbore, according to certain embodiments of the present invention. The
operations may begin at 902 by integrating partial toroidal coil sections with an oilfield
tubular handling apparatus. For some embodiments, the partial toroidal coil sections
may be permanently integrated with the handling apparatus. At 904, the handling
apparatus may handle a tubular member, wherein the handling may cause the partial
toroidal coil sections to function as a toroidal coil. For some embodiments, the
handling may comprise moving the handling apparatus along the tubular member until
an outer diameter of the tubular member causes the partial toroidal coil sections to
function as the toroidal coil. For some embodiments, the partial toroidal coil sections

may be independently actuated from the handling apparatus to bring the partial
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toroidal coil sections closer to the tubular member, causing the partial toroidal coll
sections to function as the toroidal coil. At 906, communications may be exchanged
with the device (e.g., by a microcontroller) via at least one of signals transmitted or
received through the tubular member using the toroidal coil. For some embodiments,
the microcontroller may process data and encode the data into the signals that are
transmitted through the tubular member using the toroidal coil.

[0041] While the foregoing is directed to embodiments of the present invention,
other and further embodiments of the invention may be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims that

follow.
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Claims:

1. An apparatus for remotely communicating with a device in a wellbore,
comprising:

an oilfield tubular handling apparatus;

partial toroidal coil sections integrated with the oilfield tubular handling
apparatus, wherein the partial toroidal coil sections form a toroidal coil upon handling
a tubular member with the handling apparatus; and

a microcontroller for communicating with the device via at least one of signals

transmitted or received through the tubular member using the toroidal coil.

2. The apparatus of claim 1, wherein the device is a second toroidal coil.

3. The apparatus of claim 2, wherein the second toroidal coil is inside the tubular
member.

4. The apparatus of claim 1, wherein the partial toroidal coil sections are

permanently integrated with the handling apparatus.

5. The apparatus of claim 1, wherein the partial toroidal coil sections form first
and second toroidal coils, wherein the first toroidal coil is used for transmitting the
signals and the second toroidal coil is used for receiving the signals.

6. The apparatus of claim 1, wherein the toroidal coil comprises first and second
windings, wherein the first winding is used for transmitting the signals and the second

winding is used for receiving the signals.

7. The apparatus of claim 6, wherein the first winding has a different number of

windings from the second winding.

8. The apparatus of claim 6, wherein the first winding has a different wire

diameter from the second winding.

9. The apparatus of claim 1, wherein the toroidal coil is not in physical contact

with the tubular member.
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10.  The apparatus of claim 1, wherein the microcontroller processes data and
encodes the data into the signals that are transmitted through the tubular member
using the toroidal coil.

11.  The apparatus of claim 1, wherein the partial toroidal coil sections form the
toroidal coil independently from the handling apparatus handling the tubular member.

12.  The apparatus of claim 1, wherein a number of the partial toroidal coil sections
that form the toroidal coil is dependent upon a diameter of the tubular member.

13.  The apparatus of claim 1, wherein each of the partial toroidal coil sections are
integrated with a respective clamp of the oilfield tubular handling apparatus.

14.  The apparatus of claim 13, wherein the partial toroidal coil sections form the
toroidal coil as clamps of the oilfield tubular handling apparatus move closer to the

tubular member.

15.  The apparatus of claim 14, wherein the partial toroidal coil sections form the
toroidal coil due to inductive coupling at ends of the partial toroidal coil sections.

16. A method for remotely communicating with a device in a wellbore, comprising:
integrating partial toroidal coil sections with an oilfield tubular handling
apparatus;
handling a tubular member with the handling apparatus, wherein the handling
causes the partial toroidal coil sections to function as a toroidal coil; and
communicating with the device via at least one of signals transmitted or

received through the tubular member using the toroidal coil.

17. The method of claim 16, wherein the partial toroidal coil sections are
independently actuated from the handling apparatus.

18.  The method of claim 16, wherein the handling comprises moving the handling
apparatus along the tubular member until an outer diameter of the tubular member

causes the partial toroidal coil sections to function as the toroidal coil.

19. The method of claim 16, wherein each of the partial toroidal coil sections are
integrated with a respective clamp of the oilfield tubular handling apparatus.
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20. The method of claim 19, wherein the partial toroidal coil sections function as
the toroidal coil as clamps of the oilfield tubular handling apparatus move closer to the

tubular member.
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HANDLE A TUBULAR MEMBER WITH THE HANDLING APPARATUS,
WHEREIN THE HANDLING CAUSES THE PARTIAL TOROIDAL COIL
SECTIONS TO FUNCTION AS A TOROIDAL COIL

l

COMMUNICATE WITH A DEVICE VIA AT LEAST ONE OF SIGNALS
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