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1) Family number: 61741820 (US2016053611A)

Title: SYSTEM AND METHOD FOR USING PRESSURE PULSES FOR FRACTURE STIMULATION PERFORMANCE ENHANCEMENT AND
EVALUATION

Abstract: A system and method of applying periodic energy pulses to a portion of a wellbore, fracture(s), and/or near wellbore
to interrogate and/or stimulate at least a portion of the wellbore, fracture(s), and/or near wellbore. The system includes a
downhole device that is configured to deliver periodic energy pulses to a portion of the wellbore. The downhole device may
deliver various energy pulses such as pressure waves, seismic waves, and/or acoustic waves. Sensors may determine properties
of a portion of the wellbore and/or fracture based on energy pulses detected within the wellbore. The sensors may be connected
to the downhole tool, may be positioned within the wellbore, and/or may be positioned at the surface. The magnitude and/or
frequency of the periodic energy pulses may be varied to change the stimulation and/or interrogation of the wellbore.
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2) Family number: 69108804 (US2019162871A)
Title: DETERMINING CHARACTERISTICS OF A FRACTURE

Abstract: A system for determining characteristics of a fracture can include electromagnetic sensors and a pressure sensor. The
electromagnetic sensors can be positioned in a wellbore having a perforation to determine an amount of flow traversing the
perforation into a fracture zone. The electromagnetic sensors can include a first electromagnetic sensor positioned in a first
segment of the wellbore that is closer than the perforation to a surface of the wellbore. The electromagnetic sensors can also
include a second electromagnetic sensor that is positioned in a second segment of the wellbore that is farther than the perforation
from the surface of the wellbore. The pressure sensor can be positioned in the wellbore for detecting a pressure wave generated
by the flow. The pressure wave and the amount of the flow traversing the perforation can be used to determine a characteristic of
a fracture in the fracture zone.
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3) Family number: 31170137 (US2004226715A)

Title:

MAPPING FRACTURE DIMENSIONS

Abstract: Hydraulic fracture dimensions and, optionally, fracture closure pressure and time are determined by adding particulate

matter that discharges

to create an acoustic signal to the proppant, allowing the particulate matter to discharge, and detecting the

acoustic signal with geophones or accelerometers. The particulate matter may be spheres or fibers. The discharge may be

explosion, implosion, d
chemical reaction.
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4) Family number: 3130050 (US4858130A)
Title: ESTIMATION OF HYDRAULIC FRACTURE GEOMETRY FROM PUMPING PRESSURE MEASUREMENTS

Abstract: A pump is coupled through a discharge line to a wellbore, which in turn intersects a fracture, the wellbore and fracture
being filled with fluid to form a fluid system. Sensors are located in position at the top and, under certain circumstances, at the
bottom of the wellbore. The dimensions of the fracture are calculated from data generated by the sensors by analyzing the
incident and reflected waves within the fluid system the acoustic waves being generated by pressure pulses from a pump and
travel from the pump through the fluid into the fracture. In preferred embodiments of this invention, transfer functions are
developed by analysis of the data, so that the data recorded by sensors at the top of the wellbore accurately represent pressure
fluctuations at the bottom of the wellbore. Transfer functions relating pressure fluctuations at the top of the wellbore to pressure
fluctuations at the bottom of the wellbore, i.e., at the mouth of the fracture, exhibit resonant phenomena in the fracture from
which fracture length can be determined. A Fourier transform is generated of transfer fucntions relating the impulse at the top of
the annulus to the impulse response at the fracture entrance and through the fracture, to provide a time domain analysis of the
waves in the fracture. This way, travel times of waves in the fracture can be determined, and this data used to estimate the
length and height of the fracture, given that the wave speed in the fracture is known.
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5) Family number: 42458952 (US2008271923A)
Title: FLOW HYDRAULIC AMPLIFICATION FOR A PULSING, FRACTURING, AND DRILLING (PFD) DEVICE
Abstract: Disclosed is a device and method and/or system for generating pulses to improve drilling rates, the ability to drill

straighter and farther or fracturing or injection efficiencies in a geological formation that may contain desirable hydrocarbons. This
system may also be used in other types of drilling or fracturing operations, whether to unclog arteries or to open formations for
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underground storage in conjunction with pulsing/fracturing. Alternately, this system could be used to create large pulses downhole
for seismic purposes in that they are of such magnitude that they could be readily received in nearby wells or several of uphole
locations. The system and method comprises several pulse generating devices longitudinally and axially positioned within an
annular drill collar flow channel or PIM such that the PFD medium flows through the annular drill collar flow channel and the PFD
medium is guided into one or more sets of selectively reversible flow, upper and lower flow connecting channels, wherein the
connecting channels are connected to an inner flow channel and the annular drill collar flow channel, and wherein the annular drill
collar flow channel is acted upon by one or more flow throttling devices. In one of the devices listed, the device utilizes one or
more turbines residing near and within proximity of a flow diverter that diverts drilling mud into and away from turbine blades
such that the force of the PFD medium causes the turbine blades and the turbine to rotationally spin around a coil assembly for

power.
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Title: WELL MONITORING BY MEANS OF DISTRIBUTED SENSING MEANS

Abstract: This application describes methods and apparatus for downhole monitoring in real-time. The method involves
interrogating an unmodified optic fibre (102) arranged along the path of a well bore (106) to provide a distributed acoustic sensor
and sampling data gathered from a plurality of sensing portions of the fibre. The sampled data is then processed to provide a
real-time indication of the acoustic signals detected by the sensing portions of the fibre. The real-time indication provides
information to an operator or controller of the downwell process with real-time feedback data regarding what is happening during
the down-well process which allows the identification of any problems and adjustment of the process parameters.
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Title:

METHOD OF MANUFACTURE AND THE USE OF A FUNCTIONAL PROPPANT FOR DETERMINATION OF SUBTERRANEAN

FRACTURE GEOMETRIES

Abstract: Proppants having added functional properties are provided, as are methods that use the proppants to track and trace
the characteristics of a fracture in a geologic formation. Information obtained by the methods can be used to design a fracturing
job, to increase conductivity in the fracture, and to enhance oil and gas recovery from the geologic formation. The functionalized
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proppants can be detected by a variety of methods utilizing, for example, an airborne magnetometer survey, ground penetrating
radar, a high resolution accelerometer, a geophone, nuclear magnetic resonance, ultra-sound, impedance measurements,
piezoelectric activity, radioactivity, and the like. Methods of mapping a subterranean formation are also provided and use the
functionalized proppants to detect characteristics of the formation.
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Title:

ACOUSTIC GENERATOR AND ASSOCIATED METHODS AND WELL SYSTEMS

Abstract: A well system and associated method can include an acoustic generator which can be used to excite a formation with
acoustic waves transmitted from the acoustic generator. Another well system and associated method can include an acoustic
generator which can transmit acoustic waves into cement surrounding a casing. Another well system and associated method can
include an acoustic generator which can be used to transmit acoustic waves into an annulus surrounding a well screen during or
after a gravel packing operation. Another well system and associated method can include an acoustic generator which can be
connected in a drill string in close proximity to a drill bit, with the acoustic generator transmitting acoustic waves into a formation

ahead of the bit.
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9) Family number: 49556611 (US2012327742A)
Title: BOREHOLE FLOW MODULATOR AND INVERTED SEISMIC SOURCE GENERATING SYSTEM

Abstract: The present invention relates to the vertical seismic profiling (VSP) of geological formations in which profiling is used to
obtain information for performing precise interpretations of geophysical seismic data and better understanding of geophysical
information. The disclosure involves using a sound source for generating primary and secondary seismic pulses within well
boreholes. The seismic profiling system obtains information regarding a geological formation traversed by a borehole with
controllable downhole seismic pulse generators with drill string tool(s). The tool(s) have contact with and are coupled to the
formation. A seismic pulsing device (SPD) is attached to a portion of the drill string and a valve controller is used to control
opening and closing the valve causing high amplitude short duration ultra wide band pressure pulses, generating primary seismic
waves sent into surrounding geological formations. This generates secondary seismic waves received that can be detected by
geophones or similar devices.
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10) Family number: 54627473 (US2013220598A)
Title: SYSTEM FOR EXTRACTING HYDROCARBONS FROM UNDERGROUND GEOLOGICAL FORMATIONS AND METHODS THEREOF

Abstract: An ultrasonic fracking system and methods of using the same to extract hydrocarbons from underground geological
formations (e.g., oil shale, coal beds, etc.) are disclosed. The system includes piezoelectric devices that are used to produce
ultrasonic mechanical vibrations and induce fractures in the geological formations. In one embodiment, a system for extracting
underground hydrocarbons comprises a plurality of piezoelectric devices capable of producing mechanical waves sufficient to
fracture oil shale and other geological formations, a system of delivery for innocuous proppants to create a path of least
resistance for enhanced hydrocarbon flow, and a vacuum pump connected to the fractures created by the piezoelectric devices to
assist in removing the hydrocarbons.
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Inventor(s): (std): PALUMBO JOHN L ; BOYD STEPHEN A

11) Family number: 55003909 (US2013277050A)
Title: INTERACTING HYDRAULIC FRACTURING

Abstract: A fracture extending away from a first subterranean well and toward a second subterranean well may be initiated by
pumping fluid into the first subterranean well. The fracture may be propagated further towards the second subterranean well by
continuing to pump fluid into the first subterranean well, while monitoring a pressure in the second subterranean well. Proppant
may be pumped into the second subterranean well via the first subterranean well and the fracture upon detection of a change in
the monitored pressure in the second subterranean well. The change in monitored pressure in the second subterranean well may
be sufficient to indicate that the first and second wells are in fluid communication and interacting via the fracture.
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12) Family number: 59608077 (US2016230515A)
Title: SYSTEMS AND METHODS FOR INCREASING FRACTURE COMPLEXITY USING ACOUSTIC ENERGY

Abstract: A system is configured to fracture a formation surrounding a subterranean wellbore. In one example, the system
includes a tool string configured to be deployed in the wellbore, and an acoustic pulse generator connected to the tool string and
configured to transmit acoustic pressure pulses into the formation. The acoustic pulse generator is configured to generate acoustic
pressure pulses with a magnitude of at least 1000 pounds per square inch.
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13) Family number: 73138551 (RU2678338C)
Title: WATER INFLOW TO THE WELLS REDUCTION METHOD

Abstract: FIELD: oil and gas industry.SUBSTANCE: invention relates to the oil industry, and can be used in the oil deposits
development. Method comprises the production well selection, the low-saline water injection into the injection well for at least five
days, this well switching into the waste or reservoir water injection with depletion prior to the event performance. Low-saline
water injection into the injection well cycles are repeated with increase in the production well watercut by 10-30 percent relative
to the watercut after the previous injection cycle. Increasing the low-saline water injection volume in each subsequent cycle.
Selecting several production wells located at distances from the injection well of not more than 500 m. Low-saline water injection
into the injection well is carried out in the pulsed mode and with operating selected wells. Turning off the fluid into the reservoir
pulsed injection device. Switching the injection well into the waste or reservoir water injection. Low-saline water injection into the
injection well cycles are repeated with the turned off fluid pulse injection device and with increase in the watercut, at least in one
production well, by 10-30 percent relative to the watercut after the previous injection cycle. As the fluid pulsed injection device
using the spool type hydraulic vibrator. Vibrator contains the hollow shaft and a spool, which are made with slit slots. For the
hydraulic vibrator turning off drilling the radial holes in its shaft above the spool. Holes communicate the shaft and well cavity to
each other. In the shaft cavity opposite the radial holes and above the slit slots, installing the hollow rod with fixation against the
axial movement. Rod is made with the annular protrusion at the inner wall lower end. Rod overlaps the shaft slotted slits during its
movement down underneath the radial holes. Hollow rod is moved by the pressure of waste or reservoir water injected into the
formation after the ball dropping into the well. Selecting the ball outer diameter to be less than the hollow rod internal diameter
and larger than this rod annular protrusion internal diameter.EFFECT: reduction in watercut and increase in the oil volume
production.1 cl, 5 dwg
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14) Family number: 9124623 (US5228508A)
Title: Perforation cleaning tools

Abstract: In accordance with illustrative embodiments of the present invention, a well perforation cleaning tool includes a fluidic
oscillator that creates pressure pulsations which induce cyclical stresses in the walls of the perforations and causes damaged skins
thereon to disintegrate in order to improve the productivity of the well. The output passages of one embodiment of the fluidic
oscillator are connected to respective internal storage cavities and each cavity is communicated with the annulus by a pair of
outlet passages. In other embodiments, relatively short length external cavities communicate with the output passages to provide
means by which the pressure pulsations are conveyed to the well annulus. Cylindrical filter tubes having a plurality of sets of
axially spaced slots are adjustably mounted at the upper and lower ends of the tool may, if desired, be used to provide
resistances which substantially confine the pressure pulsations to the immediate vicinity of the tool body. Both tubing conveyed
and coil tubing conveyed tools are disclosed.
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