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CEMENT PLUG TRACKING WITH FIBER OPTICS

Technical Field

[0001] The present disclosure relates generally to systems and methods for completing a
wellbore, and more specifically (although not necessarily exclusively), to systems and

methods for tracking the location of a cementing tool using fiber optic telemetry.

Background

[0002] During completion of the wellbore the annular space between the wellbore wall
and a casing string (or casing) can be filled with cement. This process can be referred to
as “cementing” the wellbore. A lower plug can be inserted into the casing string after
which cement can be pumped into the casing string. An upper plug can be inserted into
the wellbore after a desired amount of cement has been injected. The upper plug, the
cement, and the lower plug can be forced downhole by injecting displacement fluid into
the casing string. Variations in pressure of the displacement fluid can be used to
determine the location of the upper plug, the cement, and the lower plug. These
variations in pressure can be small and may not always be detected or may be incorrectly
interpreted. Knowing the position of the upper plug, and thereby the cement below it, can
prevent damage to the well or other errors in the cementing process. For example,
variations in the pressure of the displacement fluid when the lower plug gets trapped at an
undesired location in the casing string can be incorrectly interpreted to mean the lower
plug has reached its destination at a float collar at the bottom of the casing string.

Knowing the location of the upper cement plug can increase the integrity of the well.

Brief Description of the Drawings

[0003] FIG. 1 is a schematic diagram of a well system for cementing a wellbore and

tracking a cementing tool, according to an example of the present disclosure.
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[0004] FIG. 2 is a schematic diagram of a well system for cementing a wellbore and

tracking a cementing tool, according to another example of the present disclosure.

[0005] FIG. 3 is a schematic diagram of a well system for cementing a wellbore and

tracking a cementing tool, according to another example of the present disclosure.

Detailed Description

[0006] Certain aspects and features of the present disclosure relate to a system for
tracking the position of a cementing tool during a cementing application using fiber optic
telemetry. The wellbore can include a casing string that includes one or more casing
collars. The cementing tool, for example a cement plug or a dart, can be positioned
within the casing string. The cementing tool can be coupled to the locator device. The
locator device can be, for example, a magnetic pickup coil that can detect a disturbance or
change in a magnetic field or a piezoelectric sensor. The magnetic field surrounding the
locator device can be disturbed when the locator device passes a casing collar. The
change in the magnetic field can induce a voltage in the locator device. The locator device
can be coupled to a light source, for example a light emitting diode (“LED”). The voltage
generated by the locator device can briefly energize the light source and cause the light
source to emit a pulse of light.

[0007] The light source can be coupled to a fiber optic cable that can extend to the
surface. The fiber optic cable can be dispensed on one or both ends by a bobbin or reel.
The fiber optic cable can transmit the pulse of light to a receiver, for example a
photodetector, positioned at the surface. The receiver can detect the arrival of the pulse
light. In some aspects, the receiver can include a counter that can count the number of
pulses received as the locator device and the cementing tool travel downhole. The

of light pulses received by the receiver can correspond to the number of casing collars the



WO 2016/186612 PCT/US2015/031048

locator device, and therefore the cementing tool, passed. The number of casing collars can
indicate the position of the locator and cementing tool within the wellbore. In some
aspects, the receiver can transmit information regarding the light pulses to a device
away from the wellbore surface.

[0008] The fiber optic cable can be dispensed (or unspooled) at one end by a reel (or
bobbin) positioned proximate to the cementing tool. An additional reel can be positioned
proximate to the surface of the wellbore and can also unspool additional lengths of the
fiber optic cable. The reels can dispense the additional lengths of fiber optic cable in
response to a tension in the fiber optic cable exceeding a pre-set value. The reels can
prevent the fiber optic cable from breaking or otherwise becoming damaged as the
cementing tool coupled to the fiber optic cable travels downhole. The fiber optic cable
can be unarmored, which can increase the amount of cable that can be spooled on the
reels. The fiber optic cable can be a sacrificial cable that remains within the wellbore
until it, ultimately, is destroyed during wellbore operations, for example during
pO0@htidn. some aspects, additional sensors can be coupled to the fiber optic cable for
monitoring various conditions within the wellbore. An additional sensor can include, but
is not limited to, a temperature sensor, an acoustic sensor, a pressure sensor, a chemical
sensor, an accelerometer, or other sensors for monitoring a condition within the wellbore.
These sensors can transmit information about the wellbore conditions to the surface via
the fiber optic cable.

[0010] Additional methods for monitoring the location of the cementing tool can also be
utilized in conjunction with the systems and methods described herein. An additional
method may include monitoring wellbore fluid pressure from the surface to determine

when a cementing tool reaches a key location during cementing. For example, the
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fluid pressure can increase when the lower plug arrives at a float collar positioned at the
bottom of the casing string. However, changes in the wellbore fluid pressure can be very
small, just a few hundred pounds per square inch, and may be missed at the surface.
[0011] These illustrative examples are given to introduce the reader to the general
subject matter discussed here and are not intended to limit the scope of the disclosed
concepts. The following sections describe various additional features and examples with
reference to the drawings in which like numerals indicate like elements, and directional
descriptions are used to describe the illustrative aspects but, like the illustrative aspects,
should not be used to limit the present disclosure.

[0012] FIG. 1 is a schematic diagram of a well system 100 for tracking the location of a
cementing tool using fiber optic telemetry. The well system 100 can include a wellbore
102 with a casing string 104 extending from the surface 106 through the wellbore 102. A
blowout preventer 107 (“BOP”) can be positioned above a wellhead 109 at the surface
106. The wellbore 102 extends through various earth strata and may have a substantially
vertical section 108. In some aspects, the wellbore 102 can also include a substantially
horizontal section. The casing string 104 includes multiple casing tubes 110 coupled
together end-to-end by casing collars 112. In some aspects, the casing tubes 110 are
approximately thirty feet in length. The substantially vertical section 108 may extend

through a hydrocarbon bearing subterranean formation 114.

[0013] A cementing tool, for example a cement plug 116 can be positioned downhole in
the casing string 104. The cement plug 116 can be an upper cement plug that is inserted
into the casing string 104 after a desired amount of cement 117 has been injected into the
casing string 104. In some aspects, a dart for plugging a cement plug can be used in place

of the cement plug 116. The cement plug 116 can be forced downhole by the injection of
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displacement fluid from the surface 106. A lower cement plug can be positioned below
cement 117 and can be forced downhole until it rests on a floating collar at the bottom of
the casing string 104. The cement plug 116 can be forced downhole until it contacts the
lower cement plug. The cement plug 116 can force the cement 117 downhole until it
ruptures the lower cement plug and is forced out of a shoe of the casing string 104. The
cement 117 can flow out of the casing string 104 and into the annulus 119 of the wellbore
102. Knowing the position of the cement plug 116 within the wellbore 102 can prevent
errors in the cementing process and can increase the integrity of the well.

[0014] The cement plug 116 can be coupled to a locator device that can generate a
voltage in response to a change in a surrounding magnetic field. In some aspects, the
locator device can be a magnetic pickup coil 118. In some aspects, a piezoelectric sensor
or other suitable locator device can be used. The magnetic pickup coil 118 can include a
permanent magnet with a coil wrapped around it. The casing tubes 110 can each emit a
magnetic field. Each casing collar 112 can emit a magnetic field that is different from the
magnetic field emitted by the casing tubes 110 joined by the casing collar 112. The
change in the magnetic field between the casing collars 112 and the casing tubes 110 can
be detected by the magnetic pickup coil 118. The magnetic pickup coil 118 can generate
a voltage in response to the change in the surrounding magnetic field when the magnetic
pickup coil 118 passes a casing collar 112. The voltage generated by the magnetic pickup
coil 118 can be in proportion to the velocity of the magnetic pickup coil as 118 as it
travels past the casing collar 112. In some aspects, the magnetic pickup coil 118 can

travel between approximately 10 feet per second and approximately 30 feet per second.

[0015] The magnetic pickup coil 118 can be coupled to a light source, for example an

LED 120. The voltage generated by the magnetic pickup coil 118 can momentarily
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energize the LED 120 coupled to the magnetic pickup coil 118. The LED 120 can
a pulse of light (e.g., an optical signal) in response to the voltage generated by the
pickup coil 118. The LED 120 can transmit the pulse of light to a receiver 124 positioned
the surface 106. In some aspects, the LED 120 can operate at a 1300 nm wavelength
can minimize Rayleigh transmission losses and hydrogen-induced and coil bend-induced
optical power losses. In some aspects, high speed laser diode or other optical sources can
be used in place of the LED 120 and various other optical wavelengths can be used. For
example, wavelengths from about 850 nm to 2100 nm can make use of the optical low-

transmission wavelength bands in ordinary fused silica multimode and single mode

fibers.

[0016] The drive circuit of the LED 120 can require a minimum voltage be generated
by the magnetic pickup coil 118 to complete the circuit and generate the pulse of light.
In some aspects, the drive circuit of the LED 120 can be biased with energy from a
battery or other energy source. The biased drive circuit of the LED 120 can require less
voltage be induced in the magnetic pickup coil 118 to complete the circuit and generate
the pulse of light. The biased drive circuit of the LED 120 can allow small changes in the
magnetic field sensed by the magnetic pickup coil 118 to generate a sufficient voltage to
energize the LED 120. In some aspects, the biased drive circuit of the LED 120 can
allow the magnetic pickup coil 118 traveling at a low velocity past a casing collar 112 to
generate enough voltage to complete the circuit of the LED 120 and emit a pulse of light.
In some aspects, a light source can be positioned proximate to the surface 106 and can

transmit an optical signal downhole to determine the location of a collar locator within the

f@éllnﬁ SUR %)%SG of light generated by the LED 120 can be transmitted to the receiver

positioned at the surface 106 using a fiber optic cable 122. The receiver 124 can be an
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optical receiver, for example a photodetector that can convert the optical signal into
electricity. In some aspects, the receiver 124 can count the number of pulses of light
received via the fiber optic cable 122. The number of light pulses received by the
124 can indicate the number of casing collars 112 the magnetic pickup coil 118 and
plug 116 have passed. = The wellbore 102 can be mapped at the surface based on the
number of casing tubes 110 positioned within the wellbore 102 and their respective
The number of casing collars 112 the cement plug 116 has passed can indicate the
of the cement plug 116 within the wellbore. In some aspects, the receiver 124 can
information to the magnetic pickup coil 118 or other collar locator via the fiber optic

122.

[0018] The receiver 124 can be communicatively coupled to a computing device 128
located away from the wellbore 102 by a communication link 130. The communication
link 130 is a wireless communication link. The communication link 130 can include
wireless interfaces such as IEEE 802.11, Bluetooth, or radio interfaces for accessing
cellular telephone networks (e.g., transceiver/antenna for accessing a CDMA, GSM,
UMTS, or other mobile communications network). In some aspects the communication
link 130 may be wired. A wired communication link can include interfaces such as
Ethernet, USB, IEEE 1394, or a fiber optic interface. The receiver 124 can transmit
information related to the optical signal, for example but not limited to the light pulse
count, the time the light pulse arrived, or other information, to the computing device 128.
In some aspects, the receiver 124 can be coupled to a transmitter that communicates with

the computing device 128.

[0019] The fiber optic cable 122 that transmits the light pulse to from the LED 120 to

receiver 124 can be an unarmored fiber. The unarmored fiber can include a fiber core and



WO 2016/186612 PCT/US2015/031048

cladding but no outer buffer. In some aspects, the fiber optic cable 122 can be an
fiber. The armored fiber can include a fiber core, a cladding, and an outer buffer. The
inclusion of the outer buffer can increase the diameter of the fiber optic cable. The fiber
optic cable 122 can be a multi-mode or single-mode optical fiber. The fiber optic cable
can include one or more optical fibers. The fiber optic cable 122 can be a sacrificial cable
that is not retrieved from the wellbore 102 but instead remains in the wellbore 102 until it
destroyed. For example, the fiber optic cable 122 can be destroyed during stimulation of

the wellbore 102.

[0020] The fiber optic cable 122 can be dispensed from an upper bobbin or reel 132
positioned within the wellbore 102 proximate to the surface 106 as the cement plug 116 is
forced downhole. In some aspects, the upper reel 132 can be positioned at the surface
106, for example proximate to the blowout preventer 107. The upper reel 132 can be
secured within the wellbore 102 by a securing device, for example by spring loaded
camming feet 136 or other suitable securing mechanisms. The upper reel 132 can have a
zero tension payout that can dispense the fiber optic cable 122 when there is a tension in

the fiber optic cable 122.

[0021] The fiber optic cable 122 can be tensioned by and pulled along with the
displacement fluid being injected into the casing string 104 to move the cement plug 116.
The upper reel 132 can dispense additional lengths of the fiber optic cable 122 as the fiber
optic cable 122 is tensioned by the displacement fluid injected into the wellbore 102. In
some aspects, the fiber optic cable 122 can spool off the upper reel 132 at the same rate as
the flow of the displacement fluid. The upper reel 132 can prevent the fiber optic cable
from breaking or otherwise becoming damaged as the fiber optic cable 122 and the

plug 116 travel downhole.
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[0022] The fiber optic cable 122 can also be spooled on and dispensed from a lower
bobbin or reel 138 positioned proximate to the magnetic pickup coil 118. The lower reel
138 can include a drag device 139. The drag device 139 can allow the lower reel 138 to
dispense the fiber optic cable 122 only when a pre-set tension in the fiber optic cable 122
is reached. The lower reel 138 can prevent the fiber optic cable from breaking or
otherwise becoming damaged as the fiber optic cable 122 and the cement plug 116 travel
downhole. The upper reel 132 and the lower reel 138 can store greater lengths of
unarmored fiber optic cable than armored fiber optic cable. While FIG. 1 depicts the
lower reel 138 positioned below the LED 120 and the magnetic pickup coil 118, in some
aspects the lower reel 138 could be positioned elsewhere with respect to the LED 120 and

the magnetic pickup coil 118.

[0023] FIG. 2 is a schematic diagram of another example of a well system 200 for
tracking the location of a cementing tool, the system 200 including a light source that is a
laser 202. The laser 202 can be positioned at the surface 106 proximate to the BOP 107.
The laser 202 is coupled to the fiber optic cable 122 which can be dispensed at an end by
the upper reel 132. The upper reel 132 can be positioned at the surface 106 proximate to
the BOP 107. In some aspects the laser 202 and the upper reel 132 can be positioned
elsewhere at the surface 106 or within the wellbore 102.

[0024] The laser 202 can be a high repetition pulse laser or other suitable light source.
The laser 202 can generate an optical signal, for example, a series of light pulses that are
transmitted by the fiber optic cable 122. The cement plug 116 can be coupled to the
reel 138, the magnetic pickup coil 118. A modulation device can be coupled to the

magnetic pickup coil 118 proximate to an end of the fiber optic cable 122. The
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device can be, for example but not limited to, a pendulum switch 204. The pendulum
switch 204 can include a mirror that can be shifted between two positions.

[0025] The optical signal generated by the laser 202 can travel the length of the fiber
optic cable 122 and reach a lower end of the fiber optic cable 122 proximate to the lower
reel 138. The pendulum switch 204 can be positioned proximate to the lower end of the
fiber optic cable. The pendulum switch 204 can modulate the optical signal (e.g., pulses
of light) generated by the laser 202 in response to a voltage generated by the magnetic
pickup coil 118 as it passes a casing collar 112. In some aspects, a piezoelectric sensor,
or another suitable modulation device can be used to modulate the optical signal of the
laser 202. In some aspects, the modulation device can modulate, for example but not
limited to, the frequency, amplitude, phase, or other suitable characteristic of the optical
pp2d] The pendulum switch 204 can include a mirror. The position of the mirror of the
pendulum switch 204 can be controlled by the magnetic pickup coil 118. The mirror of
the pendulum switch 204 can have two positions. In a first position, the mirror of the
pendulum switch 204 can reflect the pulse of light arriving at the lower end of the fiber
optic cable 122 away from the fiber optic cable 122. The pulse of light can fail to be re-
transmitted to the receiver 124 via the fiber optic cable 122. In a second position, the
mirror of the pendulum switch 204 reflect the pulse of light back arriving at the lower end
of the fiber optic cable 122 back into the fiber optic cable 122. The pulse of light can be
re-transmitted to the receiver 124 via the fiber optic cable 122. The position of the mirror
of the pendulum switch 204 can be controlled by the magnetic pickup coil 118.

[0027] In one aspect, the laser 202 can transmit an optical signal down the fiber optic
cable 122 (e.g., a series of light pulses). The magnetic pickup coil 118 can generate a

voltage when it passes a casing collar 112. The voltage generated by the magnetic pickup
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coil 118 can switch the position of the mirror of the pendulum switch 204 from the first
position to the second position. In other words, in some aspects voltage generated by the
magnetic pickup coil 118 can move the mirror of the pendulum switch 204 to reflect the
light pulse away from the fiber optic cable 122.

[0028] The receiver 124 at the surface 106 can monitor the light pulses transmitted
along the fiber optic cable 122. The receiver 124 can detect when a pulse of light
transmitted by the laser 202 is not returned to the receiver 124 via the fiber optic cable
122. The pulse of light that is transmitted downhole by the laser 202 but not transmitted
back to the surface 106 can indicate the pendulum switch 204 reflected the light pulse
away from the fiber optic cable 122. The pendulum switch 204 can be controlled by the
magnetic pickup coil 118 in response to whether a voltage is generated by the magnetic
pickup coil 118. The “missed” pulse of light can thereby indicate that the magnetic
pickup coil 118 (and therefore the cement plug 116) passed a casing collar 112. In some
aspects, the receiver 124 can transmit information regarding the light pulses to the
computing device 128 located at a separate location. The location of the cement plug 116
can be determined using the information relating to the light pulses transmitted by the
receiver 124. In some aspects, the receiver 124 can include an interferometer. In some
aspects, the interferometer can determine the phase of the optical signal.

[0029] In some aspects, when there is no voltage generated by the magnetic pickup coil
118 the pendulum switch 204 can be positioned to reflect the optical signal (i.e., the pulse
of light) away from the end of the fiber optic cable 122. In this aspect, the pendulum
204 can be moved to reflect the optical signal back into the fiber optic cable 122 in

to the magnetic pickup coil 118 generating a voltage when it passes the casing collar 112.
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The receiver 124 at the surface can detect the arrival of the optical signal, which can
indicate the magnetic pickup coil 118 (and the cement plug 116) passed a casing collar
[0030] The fiber optic cable 122 can be dispensed from the upper reel 132 in response
to the tension in the fiber optic cable 122 increasing above a pre-set limit. The upper reel
132 can have a zero tension payout that releases additional lengths of fiber optic cable
122 when the tension in the fiber optic cable 122 increases beyond zero. The lower reel
138 can also dispense additional lengths of the fiber optic cable 122. The lower reel 138
can include a drag device that can prevent the release of additional lengths of the fiber
optic cable 122 until a pre-set tension is reached. In some aspects, only a single reel may
be used to dispense the fiber optic cable 122. In aspects in which an upper reel 132 and a
lower reel 138 are both used, the shared fiber payout can minimize potential fiber over
tension or fiber damage from chaffing against the wellbore or a tubing string.  For
example, the wellbore 102 can include a bent or highly deviated heel or can curve and
become horizontal. The upper reel 132 and the lower reel 138 can prevent the fiber optic
cable 122 from breaking, chaffing, or otherwise becoming damaged as the cement plug
116 and fiber optic cable 122 are forced around a curve into a horizontal or lateral
poéBbgreln some aspects, the fiber optic cable 122 can be actively dispensed from the
upper reel 132 or a lower reel 138 by a motor. In some aspects, one or both of the upper
reel 132 and the lower reel 138 can utilize soft high-temperature rated polymer cements
or binders to hold the fiber optic cable 122 turns together around the reel. As the fiber
optic cable 122 spooled on the applicable reel is dispensed by the increased tension in the
cable, the fiber optic cable 122 can be peeled from the outermost layer of the applicable
f06B2] In some aspects, the location of the cement plug 116 can be controlled in

to the optical signal detected by the receiver 124. For example, the injection of
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displacement fluid from the surface 106 can be stopped in response to the optical signal
detected by the receiver 124 indicating the magnetic pickup coil 118 (and the cement plug
116) have reached a desired location within the wellbore 102. The cement plug 116 can
stop moving downhole when the displacement fluid is no longer injected into the
102. In some aspects, the injection rate of the displacement fluid can be lowered to slow
the velocity of the cement plug 116 as it approaches a desired location to better control
placement of the cement plug 116.

[0033] Additional techniques for determining the position of the cement plug 116
within the wellbore 102 can be used in conjunction with the present disclosure. For
example, the pressure of the displacement fluid can be measured and used to aid in
determining when a lower plug arrives at the float collar and other steps in the cementing
process. However, the pressure variations monitored can be very small, for example a
few hundred pounds per square inch, and may be missed on the surface.

[0034] FIG. 3 is a schematic diagram of another example of a well system 300 for
tracking the location of a cementing tool that includes a locator device that is a radio
frequency identification (“RFID”) reader. A cement plug 302 having an opening 304 can
be lowered into the wellbore 102 within the casing tube 110 of the casing string 104. The
cement 117 can be pumped into the wellbore 102 and can pass through the opening 304
of the cement plug 302. After the desired amount of cement 117 has been pumped into
the wellbore 102 a cementing tool, for example a dart 306, can be launched from the
surface to dock with and seal the opening 304. The dart 306 can be forced downhole by
the injection of the displacement fluid from the surface.

[0035] The RFID reader 308 can be coupled proximate to the dart 306. The RFID

308 can detect a change in a magnetic field (e.g., a signal) associated with one or more
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RFID tags 310 in response to an RFID tag 310 being in a detectable range of the RFID
reader 308. The RFID tags 310 can be positioned proximate to the casing collars 112
to the casing tubes 110 being positioned within the wellbore 102. In some aspects, the
RFID tags 310 can be positioned elsewhere in the wellbore 102, for example at a float
collar at the bottom of the casing string 104. The RFID reader 308 can generate an
electrical signal in response to detecting one or more of the RFID tags 310. The RFID
reader 308 can be coupled to the LED 120 or another suitable light source and the lower
reel 138.

[0036] The dart 306 can be forced downhole by the injection of displacement fluid from
the surface 106. The RFID reader 308, the LED 120, and the lower reel 138 can move
downhole with the dart 306. The RFID reader 308 can generate and transmit an electrical
signal to the LED 120 in response to detecting an RFID tag 310. The LED 120 can
generate a pulse of light in response to the RFID reader 308 detecting the RFID tag 310.
The pulse of light can be transmitted to the receiver at the surface by the fiber optic cable
122. The location of the dart 306 can be determined based on the number of light pulses
detected by the receiver. The location of the dart 306 can be monitored as the dart 306
travels downhole to dock with the cement plug 302 and seal the opening 304. Once the
dart 306 has docked with the cement plug 302, both devices can be forced downhole by
displacement fluid injected from the surface until the cement plug 302 and dart 306
contact the lower cement plug. As the cement plug 302 and the dart 306 continue to
travel downhole the location of the cement plug 302 and the dart 306 can be monitored.
[0037] An additional sensor 312 can be coupled to the fiber optic cable 122 for
monitoring a condition within the wellbore 102. In some aspects, the additional sensor

can be a temperature sensor, an acoustic s€nsor, a sheer s€nsor, a pressure Sensor, an
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accelerometer, a chemical sensor, or other suitable sensor. The additional sensor 312 can
monitor a condition within the wellbore 102 and transmit information regarding the
condition to the receiver via the fiber optic cable 122. In some aspects, the receiver can
include a transmitter for transmitting commands to the additional sensor 312 via the fiber
optic cable 122. In some aspects, more than one additional sensor 312 may be utilized.
[0038] In some aspects, the tracking of a cementing tool is provided according to one or
more of the following examples:

[0039] Example #1: A system can include a cementing tool that is positionable within a
casing string of a wellbore. A receiver can be positioned at a surface of the wellbore for
recelving an optical signal. A locator can be coupled to the cementing tool for generating
an electrical signal in response to detecting a change in a surrounding magnetic field. A
light source can generate the optical signal. A fiber optic cable can transmit the optical
signal generated by the light source. A fiber reel can dispense the fiber optic cable from
one end of the fiber optic cable. The fiber reel can dispense the fiber optic cable in
response to a tension in the fiber optic cable.

[0040] Example #2: The system of Example #1 may include an additional fiber reel
that can also dispense the fiber optic cable from a second end of the fiber optic cable.
[0041] Example #3: The system of any of Examples #1-2 may further include a drag
device on the fiber reel for preventing the fiber optic cable from being dispensed when
the tension in the fiber optic cable is less than a pre-set value.

[0042] Example #4: The system of any of Examples #1-#3 may feature an RIFD

receiver or a magnetic pickup coil as the locator.
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[0043] Example #5: The system of any of Examples #1-4 may feature the light source
being coupled to the locator for generating the optical signal in response to the electrical
signal from the locator.

[0044] Example #6: The system of any of Examples #1-5 may further include a
modulation device that can be coupled to the locator for modulating the optical signal
transmitted from the light source. The modulation device can modulate the optical signal
in response to the electrical signal from the locator.

[0045] Example #7: The system of any of Examples #1-6 may further feature the fiber
optic cable being embedded in a soft binder for holding one or more turns of the fiber
optic cable together around the fiber reel.

[0046] Example #8: The system of any of Examples #1-7 may feature the fiber optic
cable being an unarmored fiber optic cable.

[0047] Example #9: A system can include a light source that can generate an optical
signal. The light source can generate the optical signal in response to receiving an
electrical signal from a locator. A receiver can detect the optical signal and can convert
the optical signal into electricity. A fiber optic cable can transmit the optical signal and a
fiber reel can dispense the fiber optic cable from one end of the fiber optic cable. The
fiber reel can dispense the fiber optic cable in response to a tension in the fiber optic
pabd&] Example #10: The system of Example #9 may further include an additional reel
that can dispense the fiber optic cable from a second end of the fiber optic cable.

[0049] Example #11: Any of the systems of Examples #9-10 may further feature a drag
device that is included in the fiber reel. The drag device can prevent the dispensing the
fiber optic cable in response to the tension in the fiber optic cable being less than a pre-set

value.
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[0050] Example #12: Any of the systems of Examples #9-11 may feature an RFID
reader as the locator. The RFID reader can detect a change in a surrounding magnetic
field in response to an RFID tag being in a detectable range, as the locator.

[0051] Example #13: Any of the systems of Examples #9-11 may feature a magnetic
pickup coil that includes a permanent magnet and a coil as the locator. The magnetic
pickup coil can generate a voltage in response to detecting a change in a surrounding
magnetic field,

[0052] Example #14: Any of the systems of Examples #9-13 may further include a
modulation device that can be coupled to the locator. The modulation device can
modulate the optical signal in response to the electrical signal from the locator.

[0053] Example #15: A method for tracking a cementing tool using fiber optics can
include generating an electrical signal by a locator positionable in a wellbore. The
electrical signal can be generated in response to the locator detecting a change in a
surrounding magnetic field. An optical signal can be generated by a light source. The
optical signal can be transmitted by a fiber optic cable. The optical signal can be detected
by a receiver. The fiber optic cable can be dispensed from one end of the fiber optic
cable by a fiber reel. The fiber optic cable can be dispensed in response to a tension in
the fiber optic cable.

[0054] Example #16: The method of Example 15 may include dispensing the fiber
optic cable from a second end of the fiber optic cable by an additional fiber reel. The
fiber optic cable can be dispensed by the additional fiber reel in response to the tension in
the fiber optic cable.

[0055] Example #17: The method of any of Examples #15-16 may include
transmitting, by a communication link, information regarding the optical signal away

from the receiver.
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[0056] Example #18: The method of any of Examples #15-#18 may include
modulating the optical signal by a modulation device in response to the electrical signal.
The modulation device can be positioned within the wellbore and the light source can be
positioned at a surface of the wellbore.

[0057] Example #19: The method of Example #18 may include modulating the optical
signal by positioning a mirror to reflect the optical signal in a desired direction. The
modulation device can be a pendulum switch that includes the mirror.

[0058] Example #20: The method of any of Examples #18-19 may include generating
the optical signal by the light source in response in response to the electrical signal.

[0059] The foregoing description of certain aspects, including illustrated aspects, has
been presented only for the purpose of illustration and description and is not intended to
exhaustive or to limit the disclosure to the precise forms disclosed. Numerous
modifications, adaptations, and uses thereof will be apparent to those skilled in the art

without departing from the scope of the disclosure.
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Claims

What is claimed i1s:
1. A system comprising:

a cementing tool positionable within a casing string of a wellbore;

a receiver positionable at a surface of the wellbore for receiving an optical
signal;

a locator coupled to the cementing tool for generating an electrical signal in
response to detecting a change in a surrounding magnetic field;

a light source for generating the optical signal;

a fiber optic cable for transmitting the optical signal; and

a fiber reel for dispensing the fiber optic cable from an end of the fiber

optic cable in response to a tension in the fiber optic cable.

2. The system of claim 1, further comprising an additional fiber reel for

dispensing the fiber optic cable from a second end of the fiber optic cable.

3. The system of claim 1, wherein the fiber reel includes a drag device for
preventing the dispensing the fiber optic cable in response to the tension in the

fiber optic cable being less than a pre-set value.

4. The system of claim 1, wherein the locator i1s a radio frequency

identification (RFID) receiver or a magnetic pickup coil.
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5. The system of claim 1, wherein the light source is coupled to the locator for

generating the optical signal in response to the electrical signal from the locator.

6. The system of claim 1, further comprising a modulation device coupled to
the locator for modulating the optical signal transmitted from the light source in

response to the electrical signal from the locator.

7. The system of claim 1, wherein the fiber optic cable is embedded in a soft
binder for holding one or more turns of the fiber optic cable together around the

fiber reel.

8. The system of claim 1, wherein the fiber optic cable is an unarmored fiber

optic cable.

9. A system comprising:

a light source for generating an optical signal in response to receiving an
electrical signal from a locator;

a receiver for detecting the optical signal and converting the optical signal
into electricity;

a fiber optic cable for transmitting the optical signal; and

a fiber reel for dispensing the fiber optic cable from an end of the fiber

optic cable in response to a tension in the fiber optic cable.
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10.  The system of claim 9, further comprising an additional reel for dispensing

the fiber optic cable from a second end of the fiber optic cable.

11.  The system of claim 9, wherein the fiber reel includes a drag device for
preventing the dispensing the fiber optic cable in response to the tension in the

fiber optic cable being less than a pre-set value.

12. The system of claim 9, wherein the locator is a radio frequency
identification (RFID) reader for detecting a change in a surrounding magnetic field

in response to an RFID tag being in a detectable range.

13.  The system of claim 9, wherein the locator is a magnetic pickup coil that
includes a permanent magnet and a coil for generating a voltage in response to

detecting a change in a surrounding magnetic field.

14.  The system of claim 9, further comprising a modulation device coupled to
the locator, the modulation device for modulating the optical signal in response to

the electrical signal from the locator.

15. A method comprising:

generating, by a locator positionable in a wellbore, an electrical signal in
response to detecting a change in a surrounding magnetic field;

generating, by a light source, an optical signal;

transmitting, by a fiber optic cable, the optical signal;
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detecting, by a receiver, the optical signal; and
dispensing, by a fiber reel, the fiber optic cable from an end of the fiber

optic cable in response to a tension in the fiber optic cable.

16.  The method of claim 15, further comprising dispensing, from an additional
fiber reel, the fiber optic cable from a second end of the fiber optic cable in

response to the tension in the fiber optic cable.

17.  The method of claim 15, further comprising transmitting away from the

receiver, by a communication link, information regarding the optical signal.

18.  The method of claim 15, further comprising:
modulating, by a modulation device positionable within the wellbore, the
optical signal in response to the electrical signal, wherein the light source is

positionable at a surface of the wellbore.

19.  The method of claim 18, wherein modulating, by the modulation device
positionable within the wellbore, the optical signal further comprises positioning a
mirror to reflect the optical signal in a desired direction, wherein the modulation

device comprises a pendulum switch that includes the mirror.
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20.  The method of claim 15, wherein generating, by the light source, the
signal further comprises generating the optical signal in response to the electrical

signal.
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