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[SP]: 1. a method, implemented by a computerized control, of drilling a wellbore with a drilling system having a choke, the method
comprising: obtaining, with the computerized control, a measured value of a parameter in the drilling system controlling, with the
computerized control, the parameter in the drilling system using the choke obtaining, with the computerized control, indications of an error
between a set point of the parameter and the measured value of the parameter in the drilling system, a flow coefficient character of the
choke, and a current position of the choke determining, with the computerized control, a position adjustment for the choke based on the
indications of the error, the flow coefficient character, and the current position and adjusting, with the computerized control, the parameter in
the drilling system using the choke by applying the position adjustment to the choke. 2. the method of cla im 1, wherein obtaining, with the
computerized control, the measured value of the parameter in the drilling system comprises receiving, at the computerized control, the
measured value from at least one measurement device in the drilling system. 3. the method claim 1, wherein controlling the parameter in
the drilling system using the choke comprises controlling a surface back pressure in the wellbore using the choke. 4. the method claim 1,
wherein controlling the parameter in the drilling system using the choke comprises controlling a flow rate of drilling fluid out of the wellbore
using the choke. 5. the method of cla im 1, wherein controlling the parameter in the drilling system using the choke comprises controlling a
pressure using the choke during a drillpipe connection while drilling with the drilling system. 6. the method of cla im 1, wherein controlling the
parameter in the drilling system using the choke comprises controlling a pressure using the choke during a loss detected while drilling with
the drilling system. 7. the method of cla im 1, wherein controlling the parameter in the drilling system using the choke comprises controlling
a flow using the choke during a k ick detected while drilling with the drilling system. 8. the method of cla im 1, wherein obtaining the
indication of the error comprises applying a gain to the error. 9. the method of cla im 8, wherein applying the gain to the error comprises
determining the gain by a magnitude of the error. 10. the method of cla im 9, wherein determ ining the gain by the magnitude of the error
comprises multiplying the gain by an error-based factor inversely proportional to the magnitude of the error. 11. the method of cla im 1,
wherein determ ining the position adjustment for the choke comprises determ ining a new relative position for the choke by adding the
position adjustment to the indication of the current position of the choke. 12. the method of cla im 1, wherein obtaining the indications of
the flow coefficient character of the choke and the current position of the choke comprises obtaining a flow coefficient for the choke at the
current position from stored information of the flow coefficient character. 13. the method of cla im 12, wherein obtaining the flow coefficient
for the choke at the current position comprises interpolating the flow coefficient from the stored information. 14. the method of cla im 12,
wherein determ ining the position adjustment for the choke based on the indications of the error, the flow coefficient character of the choke,
and the current position of the choke comprises scaling the error by the flow coefficient for the choke at the current position. 15. the method
of cla im 1, wherein obtaining, with the computerized control, the indication of the flow coefficient character of the choke comprises storing
the indication of the flow coefficient character of the choke in re lation to positions of the choke. 16. the method of cla im 15, wherein
determining, with the computerized control, the position adjustment for the choke based on the indications of the error, the flow coefficient
character, and the current position comprises: interpolating a correction factor based on the stored flow coefficient character of the choke in
relation to the current position of the choke and applying the correction factor to the error. 17. the method of cla im 16, adjusting, with the
computerized control, the parameter in the drilling system using the choke comprises: determ ining a new relative position for the choke by
applying the position adjustment for the choke to the current position of the choke and applying the new relative position to the choke. 18.
the method of cla im 1, wherein determ ining the position adjustment for the choke based on the indications of the error, the flow coefficient
character of the choke, and the current position of the choke comprises scaling a value of the error by a proportional gain. 19. a method,
implemented by a computerized control, of drilling a wellbore with a drilling system having a choke, the method comprising: drilling a
wellbore with the drilling system by controlling, with the computerized control, a parameter in the drilling system using the choke measuring
a value of the parameter using at least one measurement device in the drilling system calculating, with the computerized control, an error
value between a set point of the parameter and the measured value of the parameter interpolating, with the computerized control, a
correction factor based on a flow coefficient character of the choke and a current position of the choke determining, with the computerized
control, a position adjustment for the choke by applying the correction factor to the error determ ining, with the computerized control, a new
relative position for the choke by applying the position adjustment for the choke to the current position of the choke and adjusting, with the
computerized control, the parameter in the drilling system using the choke by applying the new relative position to the choke. 20. a
computerized control of a choke used in a drilling system for drilling a wellbore, the control comprising: storage storing a flow coefficient
character of the choke in re lation to positions of the choke and a programmable control device operatively coupled to the storage and to the
choke, the programmable control device being operable to: obtain a measured value of a parameter in the drilling system control the
parameter in the drilling system using the choke obtain indications of an error between a set point of the parameter and the measured
value of the parameter in the drilling system, the flow coefficient character of the choke, and a current position of the choke determine a
position adjustment for the choke based on the indications of the error, the flow coefficient character of the choke, and the current position
of the choke and apply the position adjustment to the choke to adjust the parameter in the drilling system. (Results 9)
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1) Family number: 28044328 (US2003024737A) © PatBase 

Title: SYSTEM FOR CONTROLLING THE OPERATING PRESSURES WITHIN A SUBTERRANEAN BOREHOLE

Abstract: A system for controlling the operating pressures within a subterranean borehole. The borehole includes a tubular
member, a sealing member for sealing an annulus between the tubular member and the borehole, a pump for pumping
fluidic materials into the tubular member, and an automatic choke for controllably releasing pressurized fluidic materials out
of the annulus. The system monitors the operating pressure within the tubular member and compares the actual operating
pressure with a desired operating pressure. The difference between the actual and desired operating pressure is then
processed to control the operation of the automatic choke to thereby controllably bleed pressurized fluidic materials out of
the annulus thereby creating back pressure within the borehole. 
Classifications: 
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2) Family number: 34709583 (US2007151762A) © PatBase 

Title: METHOD FOR DETERMINING FORMATION FLUID ENTRY INTO OR DRILLING FLUID LOSS FROM A BOREHOLE USING A
DYNAMIC  ANNULAR PRESSURE CONTROL SYSTEM

Abstract: A method for controlling formation pressure during drilling includes pumping a drilling fluid through a drill string in
a borehole, out a drill bit at the end of the drill string into an annular space. The drilling fluid is discharged from the annular
space proximate the Earth's surface. At least one of a flow rate of the drilling fluid into the borehole and a fluid flow rate out
of the annular space is measured. Pressure of the fluid in the annular space proximate the Earth's surface and pressure of
the fluid proximate the bottom of the borehole are measured. Pressure of the fluid proximate the bottom of the borehole is
estimated using the measured flow rate, annular space pressure and density of the drilling fluid. A warning signal is
generated if difference between the estimated pressure and measured pressure exceeds a selected threshold.
Classifications: 
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3) US2012330466A - OPERATIONAL LOGIC FOR PRESSURE CONTROL OF A WEL...

3) Family number: 51885715 (US2012330466A) © PatBase 

Title: OPERATIONAL LOGIC  FOR PRESSURE CONTROL OF A WELLHEAD

Abstract: Methods and apparatus are provided for controlling production from a well by monitoring a parameter at a
wellhead and adjusting a choke in an effort to maintain a desired parameter (e.g., a tubing head pressure (THP), bottom
home pressure (BHP), a flow rate, or water cut (WC)). For some embodiments, a time window may be used for calculating a
running average of parameter samples, and a proportional-integral-derivative (PID) control loop may be utilized to
determine the difference between the running average and a parameter setpoint and to output a signal based on the
difference to adjust the choke opening accordingly. In this manner, control of production from an individual well may be
more accurate and reliable. Furthermore, for multiple wells coupled to a gathering center, maintaining a constant parameter
for each of the multiple wells may enable stable operation of a gathering system and desired hydrocarbon production from
each of the wells. 
Classifications: 
International (IPC 8-9): E21B33/035 E21B34/16 E21B43/12
G05D7/06 (Advanced/Invention)
CPC: E21B34/02
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Family:
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4) US2015240579A - PRESSURE CONTROL IN DRILLING OPERATIONS WITH CH...

4) Family number: 55525475 (US2015240579A) © PatBase 

Title: PRESSURE CONTROL IN DRILLING OPERATIONS WITH CHOKE POSITION DETERMINED BY CV CURVE

Abstract: A method of controlling pressure in a wellbore can include determining a desired position for a choke, the
determining being based on a Cv curve for the choke, and adjusting the choke to the desired position, thereby producing a
desired backpressure. A wellbore drilling system can include a choke which variably restricts flow of fluid from the wellbore,
and a control system which compares actual and desired wellbore pressures and, in response to a difference between the
actual and desired wellbore pressures, adjusts the choke to a predetermined position which corresponds to a desired Cv of
the choke. A method of controlling pressure in a wellbore can include comparing an actual wellbore pressure to a desired
wellbore pressure and, in response to a difference between the actual and desired wellbore pressures, adjusting a choke to
a predetermined position, the predetermined position corresponding to a desired Cv of the choke. 
Classifications: 
International (IPC 8-9): E21B21/08 E21B21/10 E21B34/02
E21B47/06 (Advanced/Invention)
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US: 166/250.01 166/373 166/53
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Title: CHOKE CONTROL TUNED BY FLOW COEFFICIENT FOR CONTROLLED PRESSURE DRILLING

Abstract: A computerized control is used in controlling a choke when drilling a wellbore with a drilling system. The
computerized control obtains a measured value of a parameter in the drilling system and controls the parameter in the
drilling system using the choke. The computerized control obtains indications of an error between a set point of the
parameter and the measured value of the parameter in the drilling system, a flow coefficient character of the choke, and a
current position of the choke. Based on these indications, the computerized control then determines a position adjustment
for the choke and adjusting the parameter in the drilling system by applying the position adjustment to the choke. 
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Title: AUTOMATIC  CHOKE OPTIMIZATION AND SELECTION FOR MANAGED PRESSURE DRILLING

Abstract: A choke valve assembly, system, and method can be used with a drill string in a wellbore to aid in controlling the
bottom hole pressure during drilling of the wellbore. The choke valve assembly can have a primary choke and one or more
supplemental chokes, where these choke valves each have a controllable range relative to the flow and pressure of drilling
fluid passing through the assembly. A control unit can automatically actuate the primary choke and one or more
supplemental chokes in order to both maintain the choke valves within their controllable ranges and concurrently maintain
a consistent boom hole pressure in the connected wellbore. 
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Title: SYSTEM AND METHOD FOR MONITORING THE STATE OF A CHOKE VALVE IN A MANAGED PRESSURE DRILLING SYSTEM

Abstract: A method of monitoring the state of a choke valve 12 in a managed pressure drilling system 1 using a valve state
parameter to represent the state of the choke valve 12, the method comprising: measuring the flow rate of a material
across the choke valve 12, measuring the pressure differential of the material across the choke valve 12, obtaining a valve
characteristic of the choke valve 12, and calculating the valve state parameter using the flow rate, the pressure differential
and the valve characteristic. 
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