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A CLOSED LOOP HYDROCARBON EXTRACTION SYSTEM AND A METHOD
FOR OPERATING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims the priority and benefit of U.S. Provisional
Application No. 62/195814 entitled “SYSTEM AND METHOD FOR WELL
PARTITION AND DOWNHOLE SEPARATION OF WELL FLUIDS” filed on July

23, 2015, which is incorporated herein by reference in its entirety.
BACKGROUND

[0002] Embodiments of the present invention relate to hydrocarbon extraction
systems, and more particularly to a closed loop hydrocarbon extraction system and

method of operating the same.

[0003]  Non-renewable hydrocarbon fluids such as oil and gas are used widely in
various applications for generating energy. Such hydrocarbon fluids are extracted from
the hydrocarbon extraction wells, which extend below the surface of the earth to a
region where the hydrocarbon fluids are available. The hydrocarbon fluids are not
available in a purified form and are available as a mixture of hydrocarbon fluids, water,
sand, and other particulate matter referred to as a well fluid. Such well fluids are filtered

using different mechanisms to extract a hydrocarbon rich stream and a water stream.

[0004]  In one approach, the well fluids are extracted to the surface of the earth and
then separated on the surface of the earth, using a surface separator. In another
approach, the well fluids are separated within the well formation, using a downhole
separator. The water separated from the well fluids, is disposed at a central water
disposal location. However, such an approach increases risk of seismic activity in the

particular geographical location.

[0005]  Insome other approaches involving the downhole separator, the water stream
separated from the hydrocarbon rich stream, is disposed within the same well

formation. In such approaches, the downhole separator is coupled to an electric drive
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motor. Operation of such a configuration increases electric power consumption leading
to additional costs. Moreover, such a downhole separator is susceptible to scaling
leading to reduction in efficiency of the downhole separator. Furthermore, the flow
pressure of the well fluids reduces over a period of time. Such reduction of flow
pressure creates operational issues with an electrical submersible pump which is used

to transfer the hydrocarbon rich stream to the surface of earth.
BRIEF DESCRIPTION

[0006] Briefly, in accordance with one embodiment, a system for extracting
hydrocarbon rich stream from a well formation is provided. The system includes a
downhole rotary separator located within the well formation and configured to generate
a hydrocarbon rich stream and a first water stream from a well fluid obtained from a
production zone. The system also includes an electrical submersible pump disposed
within the well formation and operatively coupled to the downhole rotary separator,
wherein the electrical submersible pump is configured to transfer the hydrocarbon rich
stream to a surface of the earth. The system further includes a surface separator located
on the surface of earth and operatively coupled to generate oil and a second water
stream from the hydrocarbon rich stream. The system also includes a hydraulic motor
disposed within the well formation and operatively coupled to the downhole rotary
separator, wherein the hydraulic motor is configured to drive the downhole rotary
separator using a drive fluid, wherein the drive fluid comprises the hydrocarbon rich

stream or the second water stream.

[0007] In another embodiment, a method for extracting hydrocarbons from a
well formation is provided. The method includes transferring a well fluid from a
production zone to a downhole rotary separator. The method also includes centrifugally
separating the well fluid to generate a hydrocarbon rich stream and a first water stream
using the downhole rotary separator. The method further includes transferring the
hydrocarbon rich stream to a surface of the earth using an electrical submersible pump.
The method also includes separating the hydrocarbon rich stream to generate oil and a

second water stream. The method further includes operating a hydraulic motor
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configured to drive the downhole rotary separator using the second water stream or the

hydrocarbon rich stream.
DRAWINGS

[0008] These and other features, aspects, and advantages of the present
invention will become better understood when the following detailed description is read
with reference to the accompanying drawings in which like characters represent like

parts throughout the drawings, wherein:

[0009] FIG. 1 is a schematic representation of a system for extracting a
hydrocarbon rich stream from a well formation in accordance with an embodiment of

the invention.

[0010] FIG. 2 is a schematic representation of a system for extraction
hydrocarbon rich stream from a well formation in accordance with another embodiment

of the invention.

[0011] FIG. 3 is a flow chart representing steps involved in a method for
extracting a hydrocarbon rich stream from a well formation in accordance with an

embodiment of the invention.
DETAILED DESCRIPTION

[0012] Embodiments of the present invention include a system and a method
for extracting hydrocarbon rich stream from a well formation. The system includes a
downhole rotary separator located within the well formation and configured to generate
a hydrocarbon rich stream and a first water stream from a well fluid obtained from a
production zone. The system also includes an electrical submersible pump disposed
within the well formation and operatively coupled to the downhole rotary separator,
wherein the electrical submersible pump is configured to transfer the hydrocarbon rich
stream to a surface of the earth. The system further includes a surface separator located
on the surface of earth and operatively coupled to generate oil and a second water
stream from the hydrocarbon rich stream. The system also includes a hydraulic motor

disposed within the well formation and operatively coupled to the downhole rotary
3
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separator, wherein the hydraulic motor is configured to drive the downhole rotary
separator using a drive fluid, wherein the drive fluid comprises the hydrocarbon rich

stream or the second water stream.

[0013] FIG. 1 is a schematic representation of a system 10 for extracting
hydrocarbon rich stream 12 from a well formation 14 in accordance with an
embodiment of the invention. The well formation 14 includes a well bore 16 drilled
from a surface 18 of the earth. The well bore 16 extends upto a predetermined depth
20 to form a vertical leg 22. The well formation 14 also includes a lateral leg 24 which
is coupled to the vertical leg 22 via a leg junction 26. The lateral leg 24 is configured
to receive a well fluid 28 from a production zone 30. The hydrocarbon rich stream 12

1s extracted from the well fluid 28.

[0014] The system 10 further includes a downhole rotary separator 32 located
within the well formation 14. In the illustrated embodiment, the downhole rotary
separator 32 is located within the vertical leg 22 of the well formation 14. The
downhole rotary separator 32 is configured to receive the well fluid 28 from the
production zone 30 via the lateral leg 24 and generate the hydrocarbon rich stream 12
and a first water stream 34 from the well fluid 28. In one embodiment, the downhole
rotary separator 32 may be a centrifugal separator. The downhole rotary separator 32

is discussed in greater detail with reference to later part of the specification.

[0015] The system 10 further includes a jet pump 36 operatively coupled to the
downhole rotary separator 32. The jet pump 36 is configured to transfer the well fluid
28 from the lateral leg 24 to the downhole rotary separator 32. In some embodiments,
the jet pump 36 may be used to pressurize the well fluid 28 prior to introducing the well

fluid 28 to the downhole rotary separator 32 to improve efficiency of the system 10.

[0016] The system 10 further includes an electrical submersible pump (ESP)
disposed within the well formation 14. In the illustrated embodiment, the ESP 38 is
located above the downhole rotary separator 32 in the vertical leg 22. The ESP 38 is
operatively coupled to the downhole rotary separator 32 and is configured to receive

the separated hydrocarbon rich stream 12 from the downhole rotary separator 32. The
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ESP 38 is further to transfer the hydrocarbon rich stream 12 to the surface 18 of the
earth.

[0017] The system 10 further includes a first water stream tubing 42 which is
operatively coupled to the downhole rotary separator 32. The first water stream tubing
42 is configured to receive the separated first water stream 34 from the downhole rotary
separator 32 and transfer the first water stream 34 to a subterranean water disposal zone
40. Further, a booster pump 44 is operatively coupled to the first water stream tubing
42. The booster pump 44 is configured to increase pressure of the first water stream 34
while disposing the first water stream 34 to the subterranean water disposal zone 40.
Water disposal efficiency of the system 10 is enhanced by increasing the pressure of
the first water stream 34 during disposal. In some embodiments, the system 10 may
include a distributed subterranean water disposal zone (not shown). The distributed
subterranean water disposal zone may include one or more lateral disposal legs which
may be used for disposing the first water stream 34 in a distributed manner. In such
embodiments, the booster pump 44 is configured to increase the pressure of the first
water stream 34 to enable forceful disposal of water to the distributed subterranean

water disposal zone 40 via the one or more lateral disposal legs.

[0018] The system 10 also includes a surface separator 46 located on the surface
18 of the earth. The surface separator 46 is operatively coupled to the ESP 38 and is
configured to receive the hydrocarbon rich stream 12 from the ESP 38. The surface
separator 46 is further configured to generate oil 47 and a second water stream 50 from
the hydrocarbon rich stream 12. The oil 47 generated from the hydrocarbon rich stream
12, is transported to a desired location. Further, a second water stream tubing 52 is
operatively coupled to the surface separator 46. The second water stream 50 is
transferred back to the well formation 14 for disposal via the second water stream tubing

52.

[0019] The system 10 also includes a hydraulic motor 48 disposed within the
well formation 14. In the illustrated embodiment, the hydraulic motor 48 is disposed
above the downhole rotary separator 32. The hydraulic motor 48 is operatively coupled

to the downhole rotary separator 32 and is configured to drive the downhole rotary
5
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separator 32, using a drive fluid 54. In the illustrated embodiment, the drive fluid 54
includes the second water stream 50. In such embodiments, the second water stream
tubing 52 is operatively coupled to the surface separator 46 and the hydraulic motor 48.
The second water stream tubing 52 is configured to transfer the second water stream 50

from the surface separator 46 to the hydraulic motor 48.

[0020] In embodiments where the downhole rotary separator 32 includes the
centrifugal separator, the hydraulic motor 48 is configured to rotate the centrifugal
separator at a predetermined speed to separate the well fluid 28 and generate the
hydrocarbon rich stream 12 and the first water stream 34. During rotation of the
centrifugal separator, hydrocarbons having a lower molecular weight are separated
from water and other particulate matter having a higher molecular weight in the well
fluid 28. The hydrocarbons separated from the well fluid 28 form the hydrocarbon rich
stream 12. The hydrocarbon rich stream 12 is transferred to the surface separator 46
using the ESP 38. In some embodiments, a rod pump may be used instead of the ESP
38. The water and other particulate matter such as sand form the first water stream 34

which is transferred to the subterranean water disposal zone 40.

[0021] The system 10 further includes a first sensor 56 and a second sensor 58
operatively coupled to an outlet 60 of the downhole rotary separator 32. The first sensor
56 is configured to determine water content in the hydrocarbon rich stream 12
transferred to the ESP 38. The second sensor 58 is configured to determine a flow rate
of the hydrocarbon rich stream 12 transferred to the ESP 38. In another embodiment,
a single sensor may be used to determine the water content in the hydrocarbon rich
stream 12 and the flow rate of the hydrocarbon rich stream 12. The system 10 further
includes a control valve 62 located on the surface 18 of the earth. In one embodiment,
the control valve 62 may include a hydraulic choke valve or an electronic regulator.
The control valve 62 is used to control the speed of the hydraulic motor 48 based on
output from at least one of the first sensor 56 and the second sensor 58. The control
valve 62 is configured to control a pressure and a flow rate of the second water stream
50 that is used to drive the hydraulic motor 48. To this end, the output from the at least
one of the first sensor 56 and the second sensor 58 is transmitted to a processing unit

(not shown), which generates set points for the control valve 62 based on the output
6
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from the at least one of the first sensor 56 and the second sensor 58. The set points
from the processing unit are transmitted to the control valve 62 based on which the
control valve 62 controls the speed of the hydraulic motor 48. In one embodiment, the
processing unit may include a proportional-integral—derivative (PID) controller, which
may be integrated within the control valve 62. Furthermore, the control valve 62 may
control a separation efficiency of the downhole rotary separator 32 based on such set
points. As aresult, the control valve 62 may be used for controlling a water content in
the hydrocarbon rich stream 12, which in turn enables the control valve 62 to maintain

a constant load for the ESP 38, thereby controlling an operational range of the ESP 38.

[0022] An exhaust water tubing 64 is operatively coupled to the hydraulic motor
48 and the first water stream tubing 42. The exhaust water tubing 64 is used to receive
the second water stream 50 from the hydraulic motor 48 and transfer the second water
stream 50 to the first water stream tubing 42. The second water stream 50 is combined
with the first water stream 34 prior to disposing in the subterranean water disposal zone
40. A motive fluid tubing 66 is provided to connect the first water stream tubing 42
and the exhaust water tubing 64 to an inlet 68 of the downhole rotary separator 32.
Further, a jet pump 36 is coupled to the motive fluid tubing 66. In such embodiments,
different substances may be added to the second water stream 50 prior to transferring
the second water stream 50 to the hydraulic motor 48, for improving efficiency and
reducing maintenance costs. In one example, anti-scaling chemicals may be added to
the second water stream 50 prior to transferring the second water stream 50 to the
hydraulic motor 48. The second water stream 50 including the anti-scaling chemicals
is used to drive the hydraulic motor 48. The second water stream 50 is further
transferred to the downhole rotary separator 32, as a motive fluid 70, via the motive
fluid tubing 66. Such a configuration enables cleaning of the downhole rotary separator

32 by reducing scaling in the downhole rotary separator 32.

[0023] FIG. 2 is a schematic representation of a system 80 for extraction of the
hydrocarbon rich stream 12 from the well formation 14 in accordance with another
embodiment of the invention. The system 80 includes the downhole rotary separator
32 is configured to receive the well fluid 28 from the production zone 30 via the lateral

leg 24 and separate the well fluid 28 to generate the hydrocarbon rich stream 12 and the
7
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first water stream 34. The downhole rotary separator 32 transmits the hydrocarbon rich
stream 12 to the ESP 38 operatively coupled to the downhole rotary separator 32. The
system 80 also includes the hydraulic motor 48 disposed within the well formation 14.
The hydraulic motor 48 is operatively coupled to the downhole rotary separator 32. The
system 80 includes a slip stream tubing 84 operatively coupled to the ESP 38 and the
hydraulic motor 48. The slip stream tubing 84 is configured to obtain a portion 85 of
the hydrocarbon rich stream 12 transferred from the downhole rotary separator 32 to
the ESP 38. In such embodiments, the portion 85 of the hydrocarbon rich stream 12 is
used as a drive fluid 82 to drive the hydraulic motor 48. The hydraulic motor 48 drives
the downhole rotary separator 32 at a predetermined speed to generate the hydrocarbon

rich stream 12 and the first water stream 34.

[0024] The system 80 further includes the control valve 62 configured to control
the speed of the hydraulic motor 48 based on data received from at least one of the first
sensor 56 and the second sensor 58. The control valve 62 is configured to control the
pressure and the flow rate of the drive fluid 82 such as (i.e. the portion 85 of the

hydrocarbon rich stream 12).

[0025] An exhaust hydrocarbon fluid tubing 88 is operatively coupled to the
hydraulic motor 48 and the inlet 68 of the downhole rotary separator 32. The jet pump
36 located at the inlet 68 of the downhole rotary separator 32, is coupled to the exhaust
hydrocarbon fluid tubing 88. The exhaust hydrocarbon fluid tubing 88 is configured to
transfer an exhaust hydrocarbon fluid 86 from the hydraulic motor 48 to the downhole
rotary separator 32 where the exhaust hydrocarbon fluid 86 is mixed with the well fluid

28 prior to separation.

[0026] As previously discussed herein, the downhole rotary separator 32 is
configured to generate the hydrocarbon rich stream 12 which is transferred to the ESP
38. The ESP 38 transmits a portion 87 of the hydrocarbon rich stream 12 to the surface
separator 46. The surface separator 46 is configured to generate oil 47 and the second
water stream 50 from the hydrocarbon rich stream 12. The oil 47 generated from the
hydrocarbon rich stream 12 is transported to a desired location. Further, a second water

stream tubing 90 is operatively to the surface separator 46. The second water stream

8
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50 is transferred back to the well formation 14 for disposal via the second water stream

tubing 90.

[0027] The second water stream tubing 90 is operatively coupled to the first
water stream tubing 42. The second water stream tubing 90 is used to transfer the
second water stream 50 to the first water stream tubing 42 where the second water
stream 50 is combined with the first water stream 34 prior to disposal in the
subterranean water disposal zone 40. In the illustrated embodiment, the motive fluid
tubing 66 is provided to connect the jet pump 36 located at the inlet 68 of the downhole
rotary separator 32, to the first water stream tubing 42. In such embodiments, different
substances may be added to the second water stream 50 prior to transferring the second
water stream 50 to the first water stream tubing 42 for improving efficiency and
reducing maintenance costs. In one example, anti-scaling chemicals may be added to
the second water stream 50 prior to transferring the second water stream 50 to the first
water stream tubing 42. The second water stream 50 including the anti-scaling
chemicals is mixed with the first water stream 34 in the first water stream tubing 42. A
portion of such mixture including the anti-scaling chemicals is transmitted to the
downhole rotary separator 32 as the motive fluid 70 via the motive fluid tubing 66.
Such a configuration enables cleaning of the downhole rotary separator 32 by reducing

scaling in the downhole rotary separator 32.

[0028] FIG. 3 is a flow chart representing a plurality of steps involved in a
method 100 for extracting a hydrocarbon rich stream from a well formation in
accordance with an embodiment of the invention. The method 100 includes introducing
a well fluid from a production zone to a downhole rotary separator in step 102. The
method 100 also includes centrifugally separating the well fluid to generate a
hydrocarbon rich stream and a first water stream, using the downhole rotary separator
in step 104. The method 100 further includes transferring the hydrocarbon rich stream
to a surface of the earth, using an ESP in step 106. The method 100 also includes
separating the hydrocarbon rich stream to generate oil and a second water stream in step
108. The method 100 further includes operating a hydraulic motor which is configured
to drive the downhole rotary separator, using the second water stream or the

hydrocarbon rich stream in step 110. In embodiments where the second water stream
9
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is used for operating the hydraulic motor, an exhaust water obtained from the hydraulic
motor is combined with the first water stream prior to disposing within the well
formation. In another embodiment, a portion of the second water stream may be used
as a motive fluid for performing additional functions in the system. In a specific
embodiment, the portion of the second water stream may be used to reduce scaling in
the downhole rotary separator by adding an anti-scaling chemical in the second water

stream.

[0029] Furthermore, in embodiments including the hydrocarbon rich stream for
operating the hydraulic motor, the hydrocarbon rich stream is obtained from the ESP as
a slip stream from the ESP, where a portion of the hydrocarbon rich stream is used to
operate the hydraulic motor. In such embodiments, an exhaust hydrocarbon fluid
obtained from the hydraulic motor is transmitted to the downhole rotary separator and

is combined with the well fluid prior to the step of separating the well fluid.

[0030] In some embodiments, the method further includes determining water
content in the hydrocarbon rich stream transmitted to the ESP, using a first sensor. A
flow rate of the hydrocarbon rich stream is determined, using a second sensor.
Furthermore, a speed of the hydraulic motor is controlled based on data received from
at least one of the first sensor and the second sensor to control a separation efficiency

of the downhole rotary separator.

[0031] Embodiments of the present invention enable a user to control a speed
of a hydraulic motor in a system for extracting hydrocarbon rich stream. As a result,
the user can control a separation efficiency of a downhole rotary separator driven by
the hydraulic motor. Furthermore, the system operates as a closed loop system for
extraction of the hydrocarbon rich stream from the well formation and thereby allow
disposal of water within the same well to reduce transportation costs for disposal of
water. Furthermore, such a closed loop system enables distributed disposal of water
which is separated from the well fluid, resulting in minimal risk of seismic activity.
Moreover, use of a water stream or hydrocarbon rich stream to drive the hydraulic

motor facilitates to reduce power consumptions costs.

10
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[0032] It is to be understood that a skilled artisan will recognize the
interchangeability of various features from different embodiments and that the various
features described, as well as other known equivalents for each feature, may be mixed
and matched by one of ordinary skill in this art to construct additional systems and
techniques in accordance with principles of this specification. It is, therefore, to be
understood that the appended claims are intended to cover all such modifications and

changes as fall within the true spirit of the invention.

[0033] While only certain features of the invention have been illustrated and
described herein, many modifications and changes will occur to those skilled in the art.
It is, therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.

11
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CLAIMS:

1. A system for extracting a hydrocarbon rich stream from a well

formation, the system comprising:

a downhole rotary separator located within the well formation and configured
to generate the hydrocarbon rich stream and a first water stream from a well fluid

obtained from a production zone;

an electrical submersible pump disposed within the well formation and
operatively coupled to the downhole rotary separator, wherein the electrical
submersible pump is configured to transfer the hydrocarbon rich stream to a surface of

earth;

a surface separator located on the surface of earth and operatively coupled to
the electrical submersible pump, wherein the surface separator is configured to generate

oil and a second water stream from the hydrocarbon rich stream; and

a hydraulic motor disposed within the well formation and operatively coupled
to the downhole rotary separator, wherein the hydraulic motor is configured to drive
the downhole rotary separator using a drive fluid, wherein the drive fluid comprises the

hydrocarbon rich stream or the second water stream.

2. The system of claim 1, wherein the downhole rotary separator comprises

a centrifugal separator.

3. The system of claim 1, further comprising a first water stream tubing
coupled to the downhole rotary separator, wherein the first water stream tubing is used

to dispose the first water stream within the well formation.

12
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4. The system of claim 3, further comprising a booster pump operatively
coupled to the first water stream tubing, for increasing a pressure of the first water

stream while disposing the first water stream within the well formation.

5. The system of claim 3, further comprising a second water stream tubing
coupled to the surface separator and the hydraulic motor, wherein the second water
stream tubing is configured to transfer the second water stream from the surface

separator to the hydraulic motor for driving the downhole rotary separator.

6. The system of claim 5, further comprising an exhaust water tubing
coupled to the hydraulic motor and the first water stream tubing, wherein the exhaust
water tubing is used to combine an exhaust water obtained from the hydraulic motor

with the first water stream, for disposal within the well formation.

7. The system of claim 1, further comprising a slip stream tubing coupled
to the electrical submersible pump and the hydraulic motor, wherein the slip stream
tubing is usedto transfer the hydrocarbon rich streamfrom the electrical submersible

pump to the hydraulic motor for driving the downhole rotary separator.

8. The system of claim 7, further comprising an exhaust hydrocarbon fluid
tubing coupled to the hydraulic motor and an inlet of the downhole rotary separator,
wherein the exhaust hydrocarbon fluid tubing is used to transfer an exhaust

hydrocarbon fluid obtained from the hydraulic motor to the downhole rotary separator.

13
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9. The system of claim 1, further comprising a jet pump operatively
coupled to the downhole rotary separator, wherein the jet pump is configured to transfer

the well fluid to the downhole rotary separator.

10. The system of claim 1, further comprising a first sensor operatively
coupled to an outlet of the downhole rotary separator, wherein the first sensor is

configured to determine a water content in the hydrocarbon rich stream.

11. The system of claim 10, further comprising a second sensor operatively
coupled to an outlet of the downhole rotary separator, wherein the second sensor is

configured to determine a flow rate of the hydrocarbon rich stream.

12. The system of claim 11, further comprising a control valve located at the
surface of earth, wherein the control valve is configured to control a speed of the
hydraulic motor based on data received from at least one of a first sensor and a second

SEeNsor.

13. A method for extracting hydrocarbons from a well formation, the

method comprising:
transferring a well fluid from a production zone to a downhole rotary separator;

centrifugally separating the well fluid to generate a hydrocarbon rich stream and

a first water stream, using the downhole rotary separator;

transferring the hydrocarbon rich stream to a surface of earth, using an electrical

submersible pump;

14
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separating the hydrocarbon rich stream to generate oil and a second water

stream; and

operating a hydraulic motor configured to drive the downhole rotary separator,

using the second water stream or the hydrocarbon rich stream.

14. The method of claim 13, further comprising determining a water content

in the hydrocarbon rich stream, using a first sensor.

15. The method of claim 14, further comprising determining a flow rate of

the hydrocarbon rich stream, using a second sensor.

16. The method of claim 15, further comprising controlling a speed of the
hydraulic motor based on an output received from at least one of a first sensor and a

second sensor, to control a separation efficiency of the downhole rotary separator.

17. The method of claim 13, wherein operating the hydraulic motor
comprises combining an exhaust water obtained from the hydraulic motor with the first
water stream prior to disposing within the well formation, if the second water stream is

used for operating the hydraulic motor.

18.  The method of claim 13, wherein operating the hydraulic motor
comprises transferring an exhaust hydrocarbon fluid obtained from the hydraulic motor
to the downhole rotary separator and combining the exhaust hydrocarbon fluid with the
well fluid prior to separating the well fluid, if the hydrocarbon rich stream is used for

operating the hydraulic motor.
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100

Transfer a well fluid from a production | 102
zone to a downhole rotary separator

Centrifugally separate the well fluid to generate a
hydrocarbon rich stream and a first water stream,
using the downhole rotary separator

/

of earth, using an electrical submersible pump

l

Separate the hydrocarbon rich streamto | 108
generate oil and a second water stream

f

~.-104

Transfer the hydrocarbon rich stream to a surface {106

Operate a hydraulic motor configured to drive the downhole
rotary separator, using the second water stream or the
hydrocarbon rich stream

110
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