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In the field of drilling lateral channels from the cased bore of an oil well, a system is presented whereby a number of lateral
channels can be drilled through the casing and out a distance into the formation with no requirement to move or raise the lateral
drilling apparatus to the surface for each lateral channel drilled. The direction of the drilled lateral channel can be selected by the
system operator at the well head. The system will allow the drilling of lateral channels with the well under pressure. A
configuration is shown which will allow the installation of a flexible perforated liner in the channel, which flexible perforated liner
will prevent the material around the channel from collapsing.
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Abstract:

The present invention provides a measurement-while-drilling (MWD) system having a downhole computer and multiple downhole
sensors. Relatively large amounts of basic or "raw" data are measured by downhole sensors, and these data are processed within
a downhole computer to be reduced to parameters of interest, which may be utilized to control the drilling operation by downhole
devices, stored downhole, telemetered to the surface, or both. The measurements may be correlated downhole with stored
reference data thereby providing additional information pertaining to the drilling operation. Downhole depth correlation between
downhole measured parameters may be made by utilizing surface determined or downhole determined borehole depth.
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INSTRUMENTING HIGH RELIABILITY ELECTRIC SUBMERSIBLE PUMPS
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Instrumentation for high reliability electric submersible pumps (ESPs) is provided. Comprehensive sensors placed throughout ESP
components enable monitoring, analysis, and intervention to improve performance of ESP components and provide high reliability
and long life for components. Example ESP sensors used to protectively monitor an ESP string may include electrical current
leakage detectors, temperature sensors at the pothead, fiber optics used as distributed temperature sensors in the motor stator
and windings of the motor, water cut sensors to determine quality of hydrocarbon being produced, tachometer and torque
sensors to detect the speed of rotating shafts of the motors and pumps, temperature and vibration sensors for rotor bearings and
thrust members, and wye-point imbalance detectors for balancing electrical loads on the three phases in a wye system.
Interpretation and control modules analyze the sensor input and apply actions that improve performance and lengthen lifespan of

components.
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Abstract:

A sine wave filter including an inductor for each phase (three inductors) and three delta- or Y-connected capacitors is employed
within a borehole power system, coupled within a three phase power system at the surface between the output of a variable
frequency drive and a three phase power cable transmitting power to a borehole location, and boosts the output voltage of the
drive. The sine wave filter is designed to have a resonant frequency higher than the maximum operational frequency of the drive,
and a Q such that, at the maximum operational frequency of the drive, the filter provides a voltage gain equal to the ratio of the
desired voltage to the drive's maximum output power at the maximum operational frequency. The sine wave filter also smooths
the voltage waveform of a pulse width modulated variable frequency drive.
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A matrix acidizing monitoring system wherein a sensor array is operably associated with a matrix acidizing bottom hole assembly
and contains first and second sets of sensors that detect a matrix acidizing operational parameter at different times at one or
more particular locations along the wellbore. This allows the effectiveness of the acidizing to be modeled.
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An acid tunneling system for forming lateral tunnels from a central wellbore. The acid tunneling system includes an acid tunneling
tool having an acid injection nozzle which can be steered and oriented in response to downhole parameters that are detected and
sent to surface in real time.
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An apparatus and methods are disclosed for using optical sensors to determine the position of a movable flow control element in
a well control tool. A housing has a movable element disposed within such that the element movement controls the flow through
the tool. An optical sensing system senses the movement of the element. Optical sensors are employed that use Bragg grating
reflections, time domain reflectometry, and line scanning techniques to determine the element position. A surface or downhole
processor is used to interpret the sensor signals.
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Abstract:

A method for operating a downhole oil water separator and electric submersible pump includes measuring fluid pressure
proximate one of the pump intake, separator intake and a bottom of a wellbore. At least one of flow rate and pressure is
measured at the separator water outlet. Pump and a water outlet restriction are controlled to maintain an optimum fluid pumping
rate and an optimum injection rate of separated water. A flow control system includes a controllable valve disposed in a water
outlet of the separator. At least one of a pressure sensor and a flowmeter is operatively coupled to the water outlet. A controller
is in signal communication with the at least one of a pressure sensor and flowmeter and in operative communication with the
valve. The controller operates the valve to maintain at a selected pressure and/or a selected flow rate through the water outlet.
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