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1) Family number: 9390534 (US5442173A)
Title: METHOD AND SYSTEM FOR REAL-TIME MONITORING OF EARTH FORMATION FRACTURE MOVEMENT

Abstract: Source: US5442173A A _ of_formation fractures in real-time is performed in which a fluid
containing a radio-active tracer element is pumped at a high pressure down a wellbore into a formation. As the fluid creates
fractures and moves through the formation gamma-rays are emitted from the radio-active tracer element in the fluid.
Detector means placed at predetermined locations in the wellbore continuously detect these gamma-rays. Gamma-rays
emitted from wellbore fracture fluids are distinguished from formation gamma-rays and the detected formation gamma-rays
are counted. As the fracture fluid approaches the height or vertical depth of these detecter means, the gamma-ray count
increases. Once the gamma-ray count reaches a predetermined level, the fracture will have reached a desired location in the
formation and pumping of the fracture fluid will stop.
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2) Family number: 30655148 (US2003048450A)
Title: IN-SITU DETECTION AND ANALYSIS OF METHANE IN COAL BED METHANE FORMATIONS WITH SPECTROMETERS

Abstract: Source: US2003048450A A _ system for in-situ measurements down a well (1) by a spectrometer (4)
is provided. The spectrometer (4) includes a radiation source (5) and a detector (6). A probe (15) optically connected to the
spectrometer (4) and includes an optical pathway (7) for transmission of a radiation from the radiation source (5) and at
least a second optical pathway for transmission of a characteristic radiation from a sample to the detector (6). A positioner is
provided to position the probe (15) near a side surface (11) of the borehole (3) and to optically couple the optical pathways
(7) to the side surface (11), wherein the probe (15) is traversable up and down the well (1) by way of a guide operatively
connected to the probe (15) and to a fixed location at the wellhead. By use of the apparatus and method a concentration of
methane or other substance of interest is obtained, and thereby, a potential production of a coal bed methane formation is
obtained.
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3) Family number: 28322166 (US2002179301A)
Title: METHOD AND APPARATUS FOR PLACING AND INTERROGATING DOWNHOLE SENSORS

Abstract: Source: US2002179301A A _ and system to passively _ cement integrity and reservoir/formation
parameters near the wellbore at all depths and orientations outside a wellbore. Different types (pressure, temperature,
resistivity, rock property, formation property etc.) of sensors are "pumped" into place by placing them into a suspension in
the cement slurry at the time a well casing is being cemented, by placing them in gravel pack used in frackpacking, or by a
deflected drilling tool. The sensors are either battery operated, or of a type where external excitation, (EMF, acoustic, RF
etc.) may be applied to power and operate the sensor, which will send a signal conveying the desired information. The sensor
is then be energized and interrogated using a separate piece of wellbore deployed equipment whenever it is desired to
monitor cement or formation conditions. This wellbore deployed equipment could be, for example, a wireline tool.
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4) Family number: 32393359 (US2005248334A)

Title: SYSTEM AND METHOD FOR MONITORING EROSION

Abstract: Source: US2005248334A A system and _ for_ erosion include a sensor (204) that is
embedded in a substrate (202) having a first surface (206) that is subject to erosion and a second surface (208). The
sensor (204) has a first mode in which the sensor (204) is responsive to RF interrogation (216) from a detector (212) and a
second mode in which the sensor (204) is non-responsive to the RF interrogation. The sensor (204) transitions from the first
mode to the second mode in response to being disabled due to contact with the erosive agent causing the erosion of the first
surface (206). When the sensor (204) has transitioned to the second mode, this indicates that a predetermined level of
erosion of the first surface (206) has occurred.
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5) Family number: 32449787 (US2005263281A)
Title: SYSTEM AND METHODS USING FIBER OPTICS IN COILED TUBING

Abstract: Source: US2005263281A Apparatus having a fiber optic tether disposed in coiled tubing for communicating
information between tools and sensors and surface equipment and methods of operating such equipment.
Wellbore operations performed using the fiber optic enabled coiled tubing apparatus includes transmitting control signals from
the surface equipment to the downhole equipment over the fiber optic tether, transmitting information gathered from at least
one downhole sensor to the surface equipment over the fiber optic tether, or collecting information by measuring an optical
property observed on the fiber optic tether. The _tools or sensors connected to the fiber optic tether may either
include devices that manipulate or respond to optical signal directly or tools or sensors that operate according to conventional
principles.
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Abstract: Source: US2009188665A The present disclosure provides systems utilizing fiber optics for_ downhole

parameters and the operation and conditions of tools and controlling injection operations based on
measurements in an injection well and/or a production well.
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Title: METHODS AND APPARATUS FOR REMOVAL AND CONTROL OF MATERIAL IN LASER DRILLING OF A BOREHOLE

Abstract: Source: US2010044102A There is provided a system, apparatus and methods for removal of material for the path
of a laser beam during laser drilling of a borehole and for removal of displaced borehole material from the borehole during
laser drilling. In particular, there are provided paths, dynamics and parameters of fluid flows, and apparatus for obtaining
such, for use in conjunction with a laser bottom hole assembly.
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8) Family number: 48319761 (US2011036560A)
Title: LONG-LASTING HYDRAULIC SEALS FOR SMART SHUTTLES, FOR COILED TUBING INJECTORS, AND FOR PIPELINE PIGS

Abstract: Source: US2011036560A A well conveyance apparatus for conveying equipment into a wellbore possessing long-
lasting movable and slidable hydraulic seals against the interior of a borehole casing located within a wellbore in a geological
formation in the earth that is caused to move by the application of pressurized wellbore fluids against the seals. The seals are
allowed to rotate on bearings about the tool mandrel to prevent the build-up of torque on the seals to minimize wear and to
extend the life of the seals. Vibratory means are attached to the tool mandrel to vibrate the sealing portion of the seals, so
as the extend the life of the seals and to minimize wear of the seals. Sensor arrays provide information to a computer
system that is used to control the vibratory means, pressure relief valves, and other parameters to minimize wear of the
hydraulic seals.
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9) Family number: 48345417 (US2012133367A)
Title: FRACTURE CHARACTERIZATION USING DIRECTIONAL ELECTROMAGNETIC RESISTIVITY MEASUREMENTS

Abstract: Source: US2012133367A A disclosed fracture characterization method includes: collecting three-dimensional
resistivity measurements of a volume surrounding an open borehole; analyzing the measurements to determine parameters
describing fractures in the volume; and providing a report to a user based at least in part on said parameters. A fluid with a
contrasting resistivity is employed to make the fractures detectable by a directional electromagnetic logging tool in the
borehole. illustrative parameters include fracture direction, height, extent, length, and thickness. The resistivity
measurements can be augmented using a borehole wall image logging tool. Also disclosed are fracturing methods that
include: positioning a directional electromagnetic logging tool proximate to a formation; fracturing the formation; monitoring
fracture progression with said tool; and halting the fracturing when measurements by said tool indicate that a predetermined
set of criteria have been satisfied.
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10) Family number: 55155304 (US2015107829A)
Title: METHOD AND SYSTEM FOR MONITORING WELL OPERATIONS

Abstract: Source: US2015107829A A _ and system for_ well operations are provided. Acceleration data
is generated from vibration signals collected from a well and the data is processed to indicate a well condition such as the
actuation of a device and the movement and location of an actuation device.
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