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REMOTELY-POWERED CASING-BASED INTELLIGENT
COMPLETION ASSEMBLY

TECHNICAL FIELD
The present disclosure relates generally to a completion assembly used in an open-hole
section of a wellbore, and specifically, to a remotely-powered casing-based intelligent

completion assembly.

BACKGROUND

After a well 18 drilled and a target reservoir has been encountered, completion and
production operations are performed. Ofien, a casing will extend within the wellbore. A lower
completion string that includes a plurality of hydraulically actuated valves and corresponding
sensors maay then be lowered into and positioned within the casing. The casing will geverally be
perforated to allow formation fluids to enter the casing and flow into the lower completion string
via the hydranlically actuated valves. The sensors may monitor downhole fluid parameters, and
the hydraunlically actuated valves may be activated based on the measured downhole fluid
parameters. Generally, a hydraulic system and a power source is located at the surface of the
well, frorn which hydraulic lines and clectrical lines extend downhole to the valves and sensors.
Thus, often miles of hydraulic lines must be pressurized to actuate each of the valves, which may
delay response of the valves and increase expense associated with the completion and production
operations. Similarly, moles of electrical lines may be ron from the surface to the sensors or to
other components of the lower completion string.  Additionaily, since the lower completion
string has an ipner diameter that is less than an ioner diameter of the casing, the lower

completion string limits the flow rate at which the well fluids may flow towards the surface of

BRIEF DESCRIPTION OF THE DRAWINGS
Various embodiments of the present disclosure will be understood more fully from the

detailed description given below and from the accompanying drawings of various embodiments
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of the disclosure. In the drawings, like reference numbers may indicate identical or functionally
similar elements.

FIG. 1 is a schematic illustration of an offshore oil and gas platform operably coupled to
a casing-based intelligent completion assembly, according to an exemplary embodiment of the
present disclosure;

FIG. 2A illustrates a sectional view of the casing-based intelligent completion assembly
of FIG. 1, according to an exemplary embodiment of the present disclosure;

FIG. 2B illustrates an enlarged portion of the casing-based intelligent completion
assembly of FIG. 2A, according to an exemplary embodiment of the present disclosure;

FIG. 3 illustrates a diagrammatic view of a portion of the casing-based intelligent
completion assembly of FIG. 2A, according to an exemplary embodiment of the present
disclosure;

FIG. 4 is a flow chart illustration of a method of operating the assembly of FIG. 2A,
according to an exemplary embodiment;

FIG. 5A illustrates a sectional view of the casing-based intelligent completion assembly
of FIG. 1, according to another exemplary embodiment of the present disclosure;

FIG. 5B illustrates an enlarged portion of the casing-based intelligent completion
assembly of FIG. 5A, according to an exemplary embodiment of the present disclosure;

FIG. 5C illustrates another enlarged portion of the casing-based intelligent completion
assembly of FIG. 5A, according to an exemplary embodiment of the present disclosure;

FIG. 6 illustrates a diagrammatic view of a portion of the casing-based intelligent
completion assembly of FIG. SA, according to an exemplary embodiment of the present
disclosure;

FIG. 7A illustrates a sectional view of the casing-based intelligent completion assembly
of FIG. 1, according to yet another exemplary embodiment of the present disclosure;

FIG. 7B illustrates an enlarged portion of the casing-based intelligent completion
assembly of FIG. 7A, according to an exemplary embodiment of the present disclosure;

FIG. 8 illustrates a diagrammatic view of a portion of the casing-based intelligent
completion assembly of FIG. 7A, according to an exemplary embodiment of the present

disclosure;
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FIG. 9A illustrates a sectional view of the casing-based intelligent completion assembly
of FIG. 7A, according to one or more exemplary embodiments of the present disclosure;

FIG. 9B illustrates an enlarged portion of the casing-based intelligent completion
assembly of FIG. 9A, according to exemplary embodiment of the present disclosure;

FIG. 10A illustrates a sectional view of the casing-based intelligent completion assembly
of FIG. 1, according to yet another exemplary embodiment of the present disclosure;

FIG. 10B illustrates an enlarged portion of the casing-based intelligent completion
assembly of FIG. 10A, according to an exemplary embodiment of the present disclosure;

FIG. 10C illustrates another enlarged portion of the casing-based intelligent completion
assembly of FIG. 10A, according to an exemplary embodiment of the present disclosure;

FIG. 11 is a flow chart illustration of a method of operating the assembly of FIG. 7A,
according to an exemplary embodiment; and

FIG. 12 is a flow chart illustration of a method of operating the assembly of FIG. 2A,

according to an exemplary embodiment.

DETAILED DESCRIPTION

Illustrative embodiments and related methods of the present disclosure are described
below as they might be employed in a remotely-powered casing-based intelligent completion
assembly and method of operating the same. In the interest of clarity, not all features of an
actual implementation or method are described in this specification. It will of course be
appreciated that in the development of any such actual embodiment, numerous
implementation-specific decisions must be made to achieve the developers’ specific goals, such
as compliance with system-related and business-related constraints, which will vary from one
implementation to another. Moreover, it will be appreciated that such a development effort
might be complex and time-consuming, but would nevertheless be a routine undertaking for
those of ordinary skill in the art having the benefit of this disclosure. Further aspects and
advantages of the various embodiments and related methods of the disclosure will become
apparent from consideration of the following description and drawings.

The foregoing disclosure may repeat reference numerals and/or letters in the various

examples. This repetition is for the purpose of simplicity and clarity and does not in itself dictate
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a relationship between the various embodiments and/or configurations discussed. Further,

EE N EE TS EE TS

spatially relative terms, such as “beneath,” “below,” “lower,” “above,” “upper,” “uphole,”

2% &i

“downhole,” “upstream,” “downstream,” and the like, may be used herein for ease of description
to describe one element or feature’s relationship to another element(s) or feature(s) as illustrated
in the figures. The spatially relative terms are intended to encompass different orientations of
the apparatus in use or operation in addition to the orientation depicted in the figures. For
example, if the apparatus in the figures is turned over, elements described as being “below” or
“beneath” other elements or features would then be oriented “above” the other elements or
features. Thus, the exemplary term “below” may encompass both an orientation of above and
below. The apparatus may be otherwise oriented (rotated 90 degrees or at other orientations) and
the spatially relative descriptors used herein may likewise be interpreted accordingly.

FIG. 1 is a schematic illustration of an offshore oil and gas platform generally designated
10, operably coupled by way of example to a casing-based intelligent completion assembly
according to the present disclosure. Such a casing-based intelligent completion assembly could
alternatively be coupled to a semi-sub or a drill ship as well. Also, even though FIG. 1 depicts
an offshore operation, it should be understood by those skilled in the art that the apparatus
according to the present disclosure is equally well suited for use in onshore operations. By way
of convention in the following discussion, though FIG. 1 depicts a vertical wellbore, it should be
understood by those skilled in the art that the apparatus according to the present disclosure is
equally well suited for use in wellbores having other orientations including horizontal wellbores,
slanted wellbores, multilateral wellbores or the like. Accordingly, it should be understood by

EE Y

those skilled in the art that the use of directional terms such as “above,” “below,” “upper,”

2% &¢

“lower,” “upward,” “downward,” “uphole,” “downhole” and the like are used in relation to the
illustrative embodiments as they are depicted in the figures, the upward direction being toward
the top of the corresponding figure and the downward direction being toward the bottom of the
corresponding figure, the uphole direction being toward the surface of the well, the downhole
direction being toward the toe of the well.

Referring still to the offshore oil and gas platform example of FIG. 1, a semi-submersible

platform 15 may be positioned over a submerged oil and gas formation 20 located below a sea

floor 25. A subsea conduit 30 may extend from a deck 35 of the platform 15 to a subsea
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wellhead installation 40, including blowout preventers 45. The platform 15 may have a hoisting
apparatus 50, a derrick 55, a travel block 60, a hook 65, and a swivel 70 for raising and lowering
pipe strings, such as a substantially tubular, axially extending production tubing 75.

As in the present example embodiment of FIG. 1, a wellbore 80 extends through the
various earth strata including the formation 20, with a portion of the wellbore 80 having a casing
string 85 cemented therein. Disposed in the wellbore 80 is a casing-based intelligent completion
assembly 90. Generally, the casing-based intelligent completion assembly 90 includes a lower
completion assembly 95 that generally includes a hanger 100, sensors 105 and 110, inflow
control devices 115 and 120, and packers 125 and 130. The packers 125 and 130 are open-hole
packers. The casing-based intelligent completion assembly 90 also includes an upper
completion assembly 135 that may include various components such as a joint 140 located on a
tubing string 145 that couples to the hanger 100 of the lower completion assembly 95. The
upper completion assembly 135 may also include a safety valve (not shown).

FIG. 2A illustrates a sectional view of the casing-based intelligent completion
assembly of FIG. 1. FIG. 2B illustrates an enlarged portion of the casing-based intelligent
completion assembly of FIG. 2A. Referring together to FIGS. 2A and 2B, the lower
completion assembly 95 of the casing-based intelligent completion assembly 90 includes an
clongated based pipe, or liner 150 having annular sealing elements, or the packers 125 and 130,
axially spaced along the liner 150. The lower completion assembly 95 also includes a coupler
155 that is positioned near the top of the liner 150. The coupler 155 may be any one of a
disconnect tool, an induction coupler, an acoustic coupler, or similar device. The coupler 155 is
an clectrical and hydraulic interface between the upper completion assembly 135 and the lower
completion assembly 95, The coupler 155 detachably couples to the upper completion assembly
135. A control line 160 extends from the coupler 155 to the sensors 105 and 110 within an
annulus 165, which is formed between the liner 150 and the formation 20. As shown, the control
line 160 is attached to an exterior surface of the liner 150. However, the control line 160 may
form a portion of the liner 150. The liner 150 may be referred to as a casing, but the liner 150 is
generally not cemented to the wellbore as is the cemented casing 85.

The liner 150 is a nominally seven-inch (177.8 mm) liner, but may be a liner of any size.

The liner 150 has an inner surface that forms an inner diameter 150a. The liner 150 also forms a
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fluid flow passage 150b for moving well or formation fluids that flow from the formation 20
towards the surface of the well.

The inflow control devices 115 and 120 are interval control valves that form an orifice in
the liner 150 and restrict flow of the well fluid from the formation 20 into the liner 150, The
inflow control devices 115 and 120 form a portion of the fluid flow passage 150b have an inner
diameter that is the same as, or substantially similar to (tolerance of 10%) the inner diameter
150a of the liner 150. Thus, the inflow control devices 115 and 120 are “integrated” into the
liner 150 with a portion of each located on an external surface of the liner 150.

The sensors 105 and 110 may be electronic gauge systems, with the sensor 105 being
coupled to and/or in communication with the control valve 115 and the sensor 110 being coupled
to and/or in communication with the control valve 120. Generally, the sensors 105 and 110 are
fluid testing devices, which analyzes the fluid flowing through the annulas 165, The sensors 105
and 110 may be a flow meter, water cut meter, or similar device. However, the sensors 105 and
110 may be any sensor that measures a fluid parameter along an external surface of the liner 150,

The hanger 100 may be an expandable liner hanger or modified liner hanger that
suspends at least a portion of the lower completion assembly 95 within an open-hole section of
the wellbore 80. The hanger 100 may be located downhole near an interface between the open-
hole section of the wellbore 80 and a cased portion of the wellbore 80, which is defined by the
cemented casing 85. The hanger 100 may also fluidically isolate the annulus 165 from an
annulus 170 between the production tubing 75 and the cemented casing 85.

The upper completion assembly 135 may include the joint 140, the tubing string 145, a
pump 175 that is coupled to the tubing string 145, a motor 180 that is coupled to the tubing string
145, an accumulator 185 that is coupled to the tubing string 145, a controller 190 that is coupled
to the tubing string 145, a communication device 195 that is coupled to the tubing string 145,
and a control line 200. The pump 175, the motor 180, the accumulator 185, the controller 190,
and the communication device 195 are housed in one enclosure and may be mounted on the
outer diameter of the tubing string 145. The upper completion assembly 135 may also include a
plurality of hydraulic manifolds (not shown). The control line 200 is in communication with the

controller 190, the pump 175, the motor 180, and/or the accumulator 185. The controller 190 is
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in communication with the motor 180, which actuates the pump 175 so that hydraulic fluid
contained within the accumulator 185 is moved through the control line 200.

The packer 125 is an open-hole packer that allows the control line 160 to bypass the
packer 125 before, during, and after it has been set or actuated. As shown in FIG. 2A, after the
packers 125 and 130 are set, a first production zone 215 of the annulus 165 is fluidically isolated
from a second production zone 220 of the annulus 165.

One or more communication cables such as a control line 205 may be provided and
extend from the controller 190 of the upper completion assembly 135 to the surface in the
annulus 170. However, the control line 205 may be a single electrical line that connects the
controller 190 to the interface card or that powers the casing-based intelligent completion
assembly 90.

FIG. 3 is a diagrammatic view of a portion of the casing-based intelligent completion
assembly of FIG. 2A. The control line 160, as shown in FIG. 3, includes an electrical line 160a
extending from the coupler 155 to the sensor 105, an electrical line 160b extending from the
coupler 155 to the sensor 110, hydraulic lines 160c and 160d extending from the coupler 155 to
the inflow control device 115, and hydraulic lines 160¢ and 160f extending from the coupler 155
to the inflow control device 120. The control line 160 may be multi-dropped from the sensor
105 to the sensor 110, to the inflow control device 115, and to the inflow control device 120.
The control line 160 facilitates the monitoring and control of the sensors 105 and 110 and the
inflow control devices 115 and 120. The control line 160 may include hydraulic control lines
that carry hydraulic fluid under pressure and electric line or I-wire that provides electrical power
and communication, or the control line 160 may be a single conductor or a multiple conductor.
The control line 160 is in communication with the coupler 155, the inflow control devices 115
and 120, and the sensors 105 and 110 to fluidically and or hydraulically couple the coupler 155
with the inflow control devices 115 and 120 and to place the coupler 155 in communication with
the sensors 105 and 110. The control line 200 includes a plurality of lines, such as electric lines
or I-wires 200a and 200b that provide electrical power and communication and hydraulic lines
200c, 200d, 200¢, and 200f that carry hydraulic fluid under pressure. The control line 200
couples to the coupler 155 to hydraulically couple the hydraulic line 200c with the coupler 155
and/or with the hydraulic line 160c; to couple the hydraulic line 200d with the coupler 155



10

15

20

25

30

WO 2016/175830 PCT/US2015/028488

and/or with the hydraulic line 160d; to couple the hydraulic line 200e with the coupler 155
and/or with the hydraulic line 160¢; to couple the hydraulic line 210f with the coupler 155 and/or
with the hydraulic line 160f; to place the electrical line 200a in communication with the coupler
155 and/or the electrical line 160a; and to place the electrical line 200b in communication with
the coupler and/or the electrical line 160b. Thus, the pump 175 may move the hydraulic fluid in
a direction away from the accumulator 185 and towards the coupler 155 through any one of the
hydraulic lines 200¢, 200d, 200e, 200f, 160¢, 160d, 160e, and 160f to actuate the inflow control
device 115 and/or the inflow control device 120. Additionally, the controller 190 may actuate
the motor 180 and/or the pump 175 such that the hydraulic fluid within any one of the hydraulic
lines 200c, 200d, 200¢, 200f, 160c, 160d, 160¢, and 160f may be “bled off” into the accumulator
185. The communication device 195 is in communication with the controller 190 and
communicates with other down hole tools, additional sensors, and/or a surface system (not
shown) that is located at the surface of the well. The communication device 195 may be a wired
pipe network that permits one way or bi-directional communication with the surface system.
The sensors 105 and 110 are in communication with the controller 190 and are capable of
sending data to the controller 190, which is capable of actuating each of the inflow control
devices 115 and 120. The controller 190 transfers data and communicates with the interface card
through a subsea hanger (not shown), such as through the communication device 195. The
accumulator 185 is sized such that the accumulator 185 ensures sufficient hydraulic force is
available to move the inflow control devices 115 and 120.

The casing-based intelligent completion assembly 90 includes a downhole closed-loop
hydraulic system 210. The hydraulic system 210 is, or may include, a stand-alone hydraulic
reservoir. The hydraulic system 210 may include the pump 175, the accumulator 185, the pump
180, the control lines 200 and 160, the coupler 155, and the inflow control devices 115 and 120.
The stand-alone hydraulic reservoir is any closed system for containing the hydraulic fluid,
which can include tubing and passageways as well as a vessel connected thereto. For example,
the stand-alone hydraulic reservoir may be the pump 185, the accumulator 185, the control lines
200 and 160, the coupler 155, and the control devices 115 and 120. The stand-alone hydraulic
system has no hydraulic lines running directly or indirectly to the surface. As such, the hydraulic

system 210 is fluidically isolated from other fluids within the wellbore 80, such that the
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hydraulic fluid is contained within the hydraulic system 210 to allow for repetitive or continuous
operation of the inflow control devices 115 and 120. The hydraulic system 210 is remote from
any hydraulic system located on the surface of the well. That is, no hydraulic lines extend from
the surface of the well and to the hydraulic system 210. Therefore, the hydraulic system 210 is
fluidically isolated from any hydraulic systems located at the surface of the well. The hydraulic
system 210 is a self-contained hydraulic system.

FIG. 4 is a flow chart illustration of a method 250 of operating the assembly of FIG. 2A
and includes positioning at least a portion of the lower completion assembly 95 within an open-
hole section of the wellbore 80 at step 255; setting the hanger 100 to secure the lower completion
assembly 95 to the cemented casing 85 at step 260; setting the packers 125 and 130 to create the
first production zone 215 and the second production zone 220 at step 265; coupling the upper
completion assembly 135 to the lower completion assembly 95 at step 270; and activating at
least one of the inflow control devices 115 and 120 at step 275.

At least a portion of the lower completion assembly 95 is extended within an open-hole
section of the wellbore 80 at the step 255. A running tool (not shown) is coupled to the lower
completion assembly 95 to lower the lower completion assembly 95 within the wellbore 80 such
that at least a portion of the lower completion assembly 95 extends within an open-hole section
of the wellbore 80. Extending the lower completion assembly 95 within the open-hole section of
the wellbore 80 creates the annulus 165, which is formed between the liner 150 and the
formation 20. During the step 255, the packers 125 and 130 and the hanger 100 are not in the
“set” position, thus the lower completion assembly 95 is capable of moving relative to the
wellbore 80. Generally, the inflow control devices 115 and 120 are in a closed position while
the lower completion assembly 95 is lowered downhole.

The hanger 100 is set to secure the lower completion assembly 95 to the cemented casing
85 at the step 260. In one exemplary embodiments, once the hanger 100 is activated or set, the
hanger 100 suspends the lower completion assembly 95 within the open-hole section of the
wellbore 80.

The packers 125 and 130 are set at the step 265 to fluidically isolate the first production
zone 215 from the second production zone 220 while maintaining hydraulic communication

between the first zone 215 and the second zone 220 of the open-hole section of the wellbore.
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The upper completion assembly 135 is coupled to the lower completion assembly 95 at
the step 270. The upper completion assembly 135, which is coupled to the production tubing 75,
is lowered downhole until the upper completion assembly 135 couples with the lower completion
assembly 95. Specifically, the control line 200 couples to the coupler 155 to hydraulically
couple the hydraulic line 200c with the coupler 155 and/or with the hydraulic line 160c; to
hydraulically couple the hydraulic line 200d with the coupler 155 and/or with the hydraulic line
160d; to hydraulically couple the hydraulic line 200e with the coupler 155 and/or with the
hydraulic line 160¢; to hydraulically couple the hydraulic line 210f with the coupler 155 and/or
with the hydraulic line 160f; to place the electrical line 200a in communication with the coupler
155 and/or the electrical line 160a; and to place the electrical line 200b in communication with
the coupler and/or the electrical line 160b. As the upper completion assembly 135 is coupled to
the lower completion assembly 95, the downhole closed-loop hydraulic system is deployed at the
step 270.

Any one of more of the inflow control devices 115 and 120 are activated at the step 275.
The inflow control devices 115 and 120 are opened or at least partially opened to allow for the
well fluid to enter the flow passage 150b from the formation 20. The sensor 105 measures a first
fluid parameter condition within the annulus 165 of the first production zone 215. Data relating
to the first fluid parameter condition is then transmitted to the controller 190 via the control line
160a, the coupler 155, and the control line 200a. Based on the data relating to the first fluid
parameter, the controller 190 activates the motor 180 and/or the pump 175 such that the pump
175 moves a portion of the hydraulic fluid in a direction away from the accumulator 185 and
towards the inflow control device 115 using either the control lines 200c and 160c or 200d and
160d. Thus, the inflow control device 115 may be hydraulically actuated towards an open
position or a closed position. Additionally, the sensor 110 measures a second fluid parameter
condition within the annulus 165 of the second production zone 220. Data relating to the second
fluid parameter condition is then transmitted to the controller 190 via the control line 160b, the
coupler 155, and the control line 200b. Based on the data relating to the second fluid parameter,
the controller 190 activates the motor 180 and/or the pump 175 such that the pump 175 moves a
portion of the hydraulic fluid in a direction away from the accumulator 185 and towards the

inflow control device 120 using either the control lines 200e and 160¢ or 200f and 160f. Thus,

10
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the inflow control device 120 may be hydraulically actuated towards an open position or a closed
position. The downhole closed-loop hydraulic system 210 selectively controls each of the inflow
control devices 115 and 120 based on information or data sent from the sensors 105 and 110 to
the controller 190 via the control lines 160 and 200. Thus, the casing-based intelligent
completion assembly 90, which includes the downhole closed-loop hydraulic system 210,
monitors and controls reservoir intervals selectively.

The upper completion assembly 135 may also be disconnected from the lower completion
assembly 95 to remove the upper completion assembly 135 from within the wellbore 80. Thus,
the upper completion assembly 135 may be replaced or repaired and then reconnected with the
lower completion assembly 95.

An alternative embodiment of the casing-based intelligent completion assembly 90 is a
casing-based intelligent completion assembly 300. FIG. 5A illustrates a sectional view of the
casing-based intelligent completion assembly 300. FIG. 5B illustrates an enlarged portion of the
casing-based intelligent completion assembly 300. FIG. 5C illustrates another enlarged portion
of the casing-based intelligent completion assembly 300. FIG. 6 illustrates a diagrammatic view
of a portion of the casing-based intelligent completion assembly 300. Generally, the casing-
based intelligent completion assembly 300 is similar to the casing-based intelligent completion
assembly 90 and includes a lower completion assembly 305 that couples to an upper completion
assembly 310. As illustrated in FIGS. 5A, 5B, 5C, and/or 6, the lower completion assembly
305 generally includes the liner 150 having the packers 125 and 130 axially spaced apart along
the liner 150. The lower completion assembly 305 also includes the hanger 100, the inflow
control devices 115 and 120, and the sensors 105 and 110. However, the lower completion
assembly 305 does not include the coupler 155. Instead, the lower completion assembly 305
includes the controller 190, the motor 180, the pump 175, and the accumulator 185. The
controller 190, the motor 180, the pump 175, and the accumulator 185 are located on, or form a
portion of, the liner 150 and are associated with the sensor 105. The sensor 105 is in
communication with the controller 190, and the inflow control device 115 is hydraulically
coupled to the pump 175 and/or the accumulator 185. The inflow control device 115, the motor
180, the pump 175, and the accumulator 185 form a downhole closed-loop hydraulic system 315.

The lower completion assembly 305 also includes a first communication device 320 that is in

11
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communication with the controller 190 and that is located on, or forms a portion of, the liner
150. The first communication device 320 receives and or transmits data and or a signal, such as
for example, receive an electrical signal.

Additionally, the lower completion assembly 305 also includes a pump 325, a motor 330,
an accumulator 335, and a controller 340, all of which are located on, or form a portion of, the
liner 150 and are associated with the inflow control device 120. The pump 325, the motor 330,
the accumulator 335, and the controller 340 are identical to the pump 175, the motor 180, the
accumulator 185, and the controller 190 that are associated with the inflow control device 115
except that the pump 325, the motor 330, the accumulator 335, and the controller 340 are
associated with the inflow control device 120. The accumulator 335 may include, or may be, a
stand-alone hydraulic reservoir such that the reservoir has no hydraulic lines running directly or
indirectly to the surface. The hydraulic fluid contained within the accumulator 335 is also
isolated from the hydraulic fluid contained within the accumulator 185. The sensor 110 is in
communication with the controller 340 and the inflow control device 120 is fluidically coupled
to the pump 325 and/or the accumulator 335. The inflow control device 120, the motor 330, the
pump 325, and the accumulator 335 form a downhole closed-loop hydraulic system. The lower
completion assembly 305 also includes a second communication device 350 that is in
communication with the controller 340 and that is located on, or forms a portion of, the liner
150. The second communication device 350 is identical to the first communication device 320
and receives and or transmits data and or a signal, such as for example, receive an electrical
signal.

The upper completion assembly 310 may include various components such as the tubing
string 145 and the joint 140. However, the upper completion assembly 310 does not include the
controller 190, the motor 180, the pump 175, and the accumulator 185. Instead, the upper
completion assembly 310 may include a packer 355, and an insert string 360 that extends away
from the packer 355 in the downhole direction and extends within the flow passage 150b of the
lower completion assembly 305. The insert string 360 includes a perforated tubing 365 having
an inner surface that defines an inner diameter 365a and a flow passage 365b. The upper
completion assembly 310 may also include a third communication device 370 and a fourth

communication device 375 that is located on, or forms a portion of, the insert string 360. The
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third communication device 370 receives and or transmits data and or a signal from the first
communication device 320, such as for example, transmit an electrical signal. Additionally, the
fourth communication device 375 receives and or transmits data and or a signal from the second
communication device 350, such as for example, transmit an electrical signal. The third and
fourth communication devices 370 and 375 are in communication and are axially spaced along
the insert string 360. In one or more exemplary the third and fourth communication devices 370
and 375 are coupled to the control line 205. The third and fourth communication devices 370
and 375 are couplers that are capable of powering and/or transmitting communications to the
first and second communication devices 320 and 350, which may also be couplers. Each of the
communication devices 320, 350, 370, and 375 communicates with a corresponding
communication device and may receive or transmit data or power. Each of the communication
devices 320, 350, 370, and 375 communicates with other down hole tools. The communication
device 370 electrically couples to the communication device 320 and the communication device
375 electrically couples to the communication device 325.

The hydraulic system 315 is fluidically isolated from other fluids within the wellbore,
such that the hydraulic fluid is contained to allow for operation of the operation of the inflow
control device 115 for a lengthy period of time. The hydraulic system 315 is isolated from any
hydraulic system located on the surface of the well or other hydraulic systems within the lower
completion system 95. That is, no hydraulic lines extend from the surface of the well and to the
hydraulic system 315. Therefore, the hydraulic system 315 is fluidically isolated from any
hydraulic systems located at the surface of the well. The hydraulic system 315 is a self-
contained hydraulic system.

The method of operating the assembly 300 is the substantially similar to the method 250
of operating the assembly 90. However, at the step 270, the upper completion assembly 310
does not couple to the coupler 155. Instead, the upper completion assembly 310 is lowered
within the wellbore 80 such that the insert string 360 extends within the flow passage 150b of the
liner 150. Each of the communication devices 320 and 350 align with and couple to its
corresponding communication device 370 or 375. The packer 355 is set to secure the relative
position of the upper completion string 310 to the cemented casing 85 and secure the position of

the insert string 360 relative to the liner 150. The upper completion string 310 may also include
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a fluted no-go to encourage proper placement of the insert string 360 within the liner 150. In an
exemplary embodiment, when the upper completion assembly 310 is coupled to the lower
completion assembly 305, each of the sensors 105 and 105 is powered and is capable of
receiving and transmitting data from the control line 205.

Additionally and at step 275, data relating to the first fluid parameter condition is not
transmitted to the controller 190 via the control line 160a, the coupler 155, and the control line
200a. Instead, the first fluid parameter condition is transmitted the controller 190 that is located
within the lower completion assembly 305. Similarly, the second fluid parameter condition is
not transmitted to the controller 190 via the control line 160b, the coupler 155, and the control
line 200b. Instead, the second fluid parameter is transmitted to the controller 340 that is located
within the lower completion assembly 305. Additionally, the inflow control device 120 of the
assembly 300 is actuated using a hydraulic fluid that is contained within the accumulator 335.
That is, each production zone created within the wellbore is associated with a downhole closed-
loop hydraulic system that includes a sensor, an inflow control device, a controller, a pump, a
motor, an accumulator, and a communication device so that the operation of the downhole
closed-loop hydraulic system in one production zone is independent of operation of a downhole
closed-loop hydraulic system in another production zone. Additionally and in an exemplary
embodiment, each downhole closed-loop hydraulic system is powered by the insert string 360
such that the assembly 300 only requires the single electrical control line 205 that extends to the
surface of the well.

The casing-based intelligent completion assemblies 90 and 300 operate without a
hydraulic line extending to/from the surface of the well. As the assemblies 90 and 300 include
accumulators that are independent from a hydraulic line that extends to the surface of the well,
the actuation or activation of the inflow control devices 115 and 120 is independent of a
hydraulic system that extends along the production string 75 and is located at the surface of the
well. The method 250 results in reduced response time when activating the inflow control
devices 115 and 120. The activation of inflow control devices 115 and 120 is less than 10
minutes, less than 5 minutes, less than 3 minutes, or less than 1 minute from when the first fluid
parameter condition or the second fluid parameter condition is measured. The fluid flow passage

150b having the inner diameter 150a results in increased flow of well fluids from the formation
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20. The fluid flow passage 360b having an inner diameter 360a results in increased flow of well
fluids from the formation 20. Thus, the flow rate of the well fluids from the formation 20 is
increased when using the assembly 90 and/or 300. The inflow control devices 115 and 120
having an inner diameter that is the same as the inner diameter 150a of the liner 150 also allows
for increased flow of well fluids from the formation 20. The lower completion assemblies 95
and 305 are capable of rotating inside the wellbore 80. Additionally, each of the lower
completion assemblies 95 and 305 include a float shoe (not shown) and each are compatible with
“wash down” operations or activities. Upper completion assembly 135 may be retrieved from
downhole to replace the pump 175 or other component prior to reattaching the upper completion
assembly 135 with the lower completion assembly 95. The assemblies 90 and 300 are
compatible with, or allow, mechanical actuation (using a shifting tool) of the inflow control
devices 115 and 120. As the assemblies 90 and 300 are independent from a hydraulic line that
extends to the surface of the well, costs to operate the assemblies 90 and 300 are reduced and the
response time for actuation of the inflow control devices 115 and 120 is also reduced.

An alternative embodiment of the casing-based intelligent completion assembly 90 is a
remotely-powered casing-based intelligent completion assembly 380. FIG. 7A illustrates a
sectional view of the remotely-powered casing-based intelligent completion assembly 380. FIG.
7B illustrates an enlarged portion of the casing-based intelligent completion assembly 380. FIG.
8 illustrates a diagrammatic view of a portion of the casing-based intelligent completion
assembly 380. Generally, the remotely-powered casing-based intelligent completion assembly
380 is similar to the casing-based intelligent completion assembly 90 and includes a lower
completion assembly 385 that couples to an upper completion assembly 390. As illustrated in
FIGS. 7A, 7B, and/or 8, the lower completion assembly 385 generally includes the liner 150
having the packers 125 and 130 axially spaced apart along the liner 150. The lower completion
assembly 385 also can include the hanger 100, the inflow control devices 115 and 120, and the
sensors 105 and 110. However, the lower completion assembly 385 does not include the coupler
155 and the upper completion assembly 390 does not include the control line 205. Instead, the
lower completion assembly 385 includes the controller 190, the motor 180, the pump 175, and
the accumulator 185, all of which form a portion of the liner 150. A control line 395 that

includes electrical lines or hydraulic lines or both extends from the controller 190 to the sensors
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105 and 110 within the annulus 165. The control line 395 also extends from the pump 175
and/or the accumulator 185 to the inflow control devices 115 and 120 within the annulus 165. In
an exemplary embodiment, the control line 395 is identical to the control line 160 and is multi-
dropped between the sensors 110 and 115, the controller 190, inflow control devices 115 and
120, the pump 175, and/or accumulator 185. Thus, the sensors 105 and 110 are in
communication with the controller 190, and the inflow control devices 115 and 120 are
hydraulically coupled to the pump 175 and/or the accumulator 185, which form a downhole
closed-loop hydraulic system 400. The lower completion assembly 385 also includes a
communication device 402, which is located on, or forms a portion of, the liner 150 and is in
communication with the controller 190. The communication device 402 receives and or
transmits data and or a signal, such as for example, receive an electrical signal. In an exemplary
embodiment, the lower completion assembly 385 also includes a stand-alone power source 405.
In an exemplary embodiment, the stand-alone power source 405, which may be retrievable from
downhole, may be a battery that is capable of transmitting an electrical signal to the controller
190 or otherwise powering the controller 190 to which it is operably coupled. Thus, the stand-
alone power source 405 may be replaced if necessary. That is, the stand-alone power source 405
may be placed and retrieved using a running tool or other similarly appropriate tool. The stand-
alone power source 405 may be located within the fluid flow passage 150b and may be coupled
to the liner 150b and/or otherwise operably coupled the communication device 402. The stand-
alone power source 405 is operably coupled to and powers the controller 190 via the
communication device 402. The stand-alone power source 405 may be any downhole power
generator, such as a turbine, vibrating crystals, etc. The lower completion assembly 385 also
includes a wireless transmitter 415 that is coupled to the control line 395 and that may form a
portion of the liner 150. The wireless transmitter 415 is positioned on the liner 150 at a location
near the hanger 100.

The upper completion assembly 390 may include various components such as the tubing
string 145 and the joint 140. However, the upper completion assembly 390 does not include the
controller 190, the motor 180, the pump 175, and the accumulator 185. Instead, the upper
completion assembly 390 may include a wireless repeater 420. The wireless repeater 420

wirelessly receives and or transmits data and or a signal, such as for example, transmit an
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electrical signal. The wireless transmitter 415 and the wireless repeater 420 may be used to
wirelessly transmit data between the controller 190 and a system at the surface of the well, as the
control line 205 is omitted from the upper completion assembly 390.

Similar to the hydraulic system 210, the hydraulic system 400 is fluidically isolated from
other fluids within the wellbore, such that the hydraulic fluid is contained to allow for operation
of the operation of the inflow control devices 115 and 120 for a lengthy period of time. The
hydraulic system 400 is also isolated from any hydraulic system located on the surface of the
well or other hydraulic systems within the lower completion system 380. That is, no hydraulic
lines extend from the surface of the well and to the hydraulic system 400. Therefore, the
hydraulic system 400 is fluidically isolated from any hydraulic systems located at the surface of
the well. The hydraulic system 400 is a self-contained hydraulic system.

The sensors 105 and 110, the controller 190, the motor 180, the pump 175, the
accumulator 185, the inflow control devices 115 and 120, the communication device 195, the
downhole power device 405, and the wireless transmitter 415 form a downhole casing-based
wireless intelligent completion assembly 425. The downhole casing-based wireless intelligent
completion assembly 425 may be isolated from any power source or other component that is
located on the surface of the well. That is, no electrical lines extend from the surface of the well
and to the downhole casing-based wireless intelligent completion assembly 425.

The method of operating the assembly 380 is the substantially similar to the method 250
of operating the assembly 90 shown in FIG. 4. However, at the step 270, the upper completion
assembly 390 may couple to the lower completion assembly 395 but not couple to the coupler
155, as the coupler 155 and the control lines 200 and 205 are not required in the assembly 380.
Instead, the stand-alone power source 405 can provide power to the lower completion assembly
385 such that the controller 190, the motor 180, the pump 175, the sensors 105 and 110 and any
other components that comprise the lower completion assembly 385 are powered without
connecting to a power source located at the surface of the well. Communication between a
component at the surface of the well, or a downhole tool, and the assembly 380 is transmitted via
tubing conveyed repeaters and transmitters, such as for example the wireless repeater 420 and
the wireless transmitter 415. Wireless telemetry such as radio modem, electromagnetic wave

telemetry, or acoustic is utilized to wirelessly communicate with the assembly 380.
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An alternative embodiment of the casing-based intelligent completion assembly 380 is a
remotely-powered casing-based intelligent completion assembly 430. FIG. 9A illustrates a
sectional view of the remotely-powered casing-based intelligent completion assembly 430. FIG.
9B illustrates an enlarged portion of the remotely-powered casing-based intelligent completion
assembly 430. Generally, the remotely-powered casing-based intelligent completion assembly
430 is similar to the casing-based intelligent completion assembly 380 except that the pump 175,
the communication device 402, motor 180, the accumulator 185, and the controller 190 do not
form a portion of the liner 150. Instead, as illustrated in FIG. 9B, a coupler 435 forms a portion
of the liner 150, while the pump 175, the motor 180, the accumulator 185, the controller 190, and
a coupler 440 are attached to the power source 405. The controller 190 may be operably
coupled to the power source 405. Additionally, the control line 395 may be in communication
with and hydraulically coupled to the coupler 435, which corresponds with the coupler 440 to
hydraulically couple the inflow control devices 115 and 120 to the accumulator 185 and/or the
pump 175 and to place the sensors 105 and 110 in communication with the controller 190. The
power source 405, the pump 175, the motor 180, the accumulator 185, the controller 190, and the
coupler 440 may be detached from the coupler 435 and brought to the surface of the well. Thus,
any one of the power source 405, the pump 175, the motor 180, the accumulator 185, the
controller 190 and/or the coupler 440 may be detached from the liner 150, brought to surface,
and be repaired or replaced. The power source 405, the pump 175, the motor 180, the
accumulator 185, the controller 190, and the coupler 440 may be attached and detached from the
liner 150 using the running tool.

The method of operating the assembly 430 is the substantially similar to the method 250
of operating the assembly 380. At the step 255, when the lower completion assembly 395 is
positioned within an open-hole section of the wellbore, the coupler 435 is coupled to the coupler
440 such that the pump 175 and/or the accumulator 185 are hydraulically coupled to the inflow
control devices 115 and 120 and the controller 190 is in communication with the sensors 105 and
110. Additionally, and in one or more exemplary embodiments, the method 250 may have an
additional step of decoupling the coupler 435 and the coupler 440, and removing the coupler
440, the pump 175, the motor 180, the accumulator 185, the controller 190, and the power source
405 from the fluid flow passage 150b. Any one of the coupler 440, the pump 175, the motor
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180, the accumulator 185, the controller 190, and the power source 405 may be repaired or
replaced and then the coupler 440, the pump 175, the motor 180, the accumulator 185, the
controller 190, and the power source 405 may be lowered downhole and recoupled to the coupler
435.

An alternative embodiment of the casing-based intelligent completion assembly 300 is a
remotely-powered casing-based intelligent completion assembly 500. FIG. 10A illustrates a
sectional view of the remotely-powered casing-based intelligent completion assembly 500. FIG.
10B illustrates an enlarged portion of the casing-based intelligent completion assembly 500.
FIG. 10C illustrates another enlarged portion of the casing-based intelligent completion
assembly 500. Generally, the casing-based intelligent completion assembly 500 is similar to the
casing-based intelligent completion assembly 300. The casing-based intelligent completion
assembly 500 includes a lower completion assembly 505 that couples to an upper completion
assembly 510. As illustrated in FIGS. 10A, 10B, and/or 10C, the lower completion assembly
505 generally includes the liner 150 having the packers 125 and 130 axially spaced apart along
the liner 150. The lower completion assembly 505 also includes the hanger 100, the inflow
control devices 115 and 120, and the sensors 105 and 110.

However, the upper completion assembly 510 does not include the control line 205.
Instead, the lower completion assembly 505 includes an electrical line 515, the retrievable stand-
alone power source 405, the wireless transmitter 415, and the wireless repeater 420 that is
located on the tubing string 75. In an exemplary embodiment, the wireless transmitter 415 is
located on or forms a portion of the tubing 365 and is positioned near the hanger 100. In an
exemplary embodiment, the electrical line 515 extends between the wireless transmitter 415, the
first and second communication devices 370 and 375, and a communication device 520 that
receives an electric signal from the stand-alone power source 405. In an exemplary embodiment,
the communication device 520 electrically couples with the stand-alone power source 405 and is
located on, or forms a portion of, the insert string 360 and/or the perforated tubing 365. The
electrical line 515 does not extend to the surface of the well. The communication device 520 is
coupled to the stand-alone power source 405 and receives and or transmits data and or a signal,
such as for example, receive an electrical signal from the stand-alone power source 405. The

stand-alone power source 405 powers the controller 190 via the communication device 520. The
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stand-alone power source 405 may be located within the fluid flow passage 365b and detachably
couples to the tubing 365. The stand-alone power source 405 may be positioned within the fluid
flow passage 365D at a location downhole from the communication devices 370 and 375.

The method of operating the assembly 500 is the substantially similar to the method 250
of operating the assembly 300. However, the method of operating the assembly 500 does not
include powering any of the components within the lower completion assembly 505 using the
electrical line 205 that extends to the surface of the well. Instead, the components within the
assembly 500 are powered using the stand-alone power source 405 and does not include any
electrical lines that extend to the surface of the well.

Assembly 500 forms a downhole casing-based wireless intelligent completion assembly,
which is isolated from any power source located on the surface of the well. That is, no electrical
lines extend from the surface of the well and to the downhole casing-based wireless intelligent
completion assembly. The stand-alone power source 405 powers the assemblies 380 and 500. In
an exemplary embodiment, communication between a component at the surface of the well, or a
downhole tool, and the assembly 500 is transmitted via tubing conveyed repeaters and
transmitters, such as for example the wireless repeater 420 and the wireless transmitter 415.
Wireless telemetry such as radio modem, electromagnetic wave telemetry, or acoustic telemetry
is utilized to wirelessly communicate with the assembly 500.

Exemplary embodiments of the present disclosure can be altered in a variety of ways. In
some embodiments, any number of inflow control devices and corresponding sensors may be
included such that any number of production zones may be managed using the assemblies 90,
300, 380, 430, and 500 and the method 250.

FIG. 11 is a flow chart illustration of a method 525 of operating each of the assemblies
380, 430, and 500, and includes: deploying the stand-alone power source 405 and the stand-
alone hydraulic reservoir downhole at step 530; powering the downhole controller using the
stand-alone power source 405 at step 535; actuating the inflow control device, using the stand-
alone hydraulic reservoir and the downhole controller, based on the measured downhole fluid
parameter at step 540; transmitting the measured downhole fluid parameter or other related data
to a component located at the surface using the wireless transmitter 415and the wireless repeater

420 at step 545; and retrieving the stand-alone power source 405 from downhole at step 550.
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The step 530 may include the sub-step of deploying an outer completion pipe (e.g., the liner 150)
carrying the inflow control device and the stand-alone power source 405 across an interface
between the open-hole section of the wellbore and the cased section of the wellbore.

FIG. 12 is a flow chart illustration of a method 600 of operating each of the assemblies
90, 300, 380, 430, and 500, and includes: deploying a first stand-alone hydraulic reservoir
downhole at step 605; measuring a first downhole fluid parameter at step 610; actuating the first
inflow control device, using the first stand-alone hydraulic reservoir, based on the first measured
downhole fluid parameter at step 615; measuring a second downhole fluid parameter at step 620;
actuating a second inflow control device based on the second measured downhole fluid
parameter at step 625; and maintaining hydraulic pressure in the first stand-alone hydraulic
reservoir using the accumulator at step 630. The step 605 may include a sub-step 605a of
deploying an outer completion pipe (e.g., the liner 150) carrying the inflow control device and
the stand-alone power source across an interface between the open-hole section of the wellbore
and the cased section of the wellbore. Additionally, the step 615 may include the sub-step 615a
of opening an orifice in the outer completion pipe. Moreover, actuating the second inflow
control device based on the second measured downhole fluid parameter at the step 625 may
include using the first stand-alone hydraulic reservoir or using a second stand-alone hydraulic
reServoir.

The casing-based intelligent completion assembly 90 may be or may form a portion of an
open-hole completion system.

Forces or movement in the axial direction are generally perpendicular to forces or
movement in the radial direction. The axial direction is generally perpendicular to the radial
direction.

In several exemplary embodiments, a plurality of instructions stored on a non-transitory
computer readable medium, which may form a part of the controller 190 or 340, may be
executed by one or more processors, which may form a part of the controller 190 or 340, to
cause the one or more processors to carry out or implement in whole or in part the above-
described operation of each of the above-described exemplary embodiments of the system, the

method, and/or any combination thereof.
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In several exemplary embodiments, while different steps, processes, and procedures are
described as appearing as distinct acts, one or more of the steps, one or more of the processes,
and/or one or more of the procedures may also be performed in different orders, simultancously
and/or sequentially. In several exemplary embodiments, the steps, processes and/or procedures
may be merged into one or more steps, processes and/or procedures. In several exemplary
embodiments, one or more of the operational steps in each embodiment may be omitted.
Moreover, in some instances, some features of the present disclosure may be employed without a
corresponding use of the other features. Moreover, one or more of the above-described
embodiments and/or variations may be combined in whole or in part with any one or more of the

other above-described embodiments and/or variations.

Thus, a downhole control method has been described. Embodiments of the downhole
control method may generally include deploying a stand-alone power source and a stand-alone
hydraulic reservoir downhole; powering a downhole controller using the stand-alone power
source; measuring a downhole fluid parameter; and actuating an inflow control device, using the
stand-alone hydraulic reservoir and the downhole controller, based on the measured downhole
fluid parameter. For any of the foregoing embodiments, the method may include any one of the

following elements, alone or in combination with each other:

Positioning the inflow control device in an open-hole section of the wellbore utilizing an

outer completion pipe.

Deploying the stand-alone power source and the stand-alone hydraulic reservoir
downhole may include deploying an outer completion pipe carrying the inflow control
device and the stand-alone power source across an interface between an open-hole

section of the wellbore and a cased section of the wellbore.

The stand-alone power source is selected from the group consisting of a battery and a

downhole power generator.
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Transmitting the measured downhole fluid parameter to a wireless repeater using a

wireless transmitter that is in communication with the downhole controller.

Transmitting the measured downhole fluid parameter to a component located at the

surface using a wireless transmitter and a wireless repeater.

Retrieving the stand-alone power source from downhole.

The stand-alone hydraulic reservoir, the downhole controller, the stand-alone power
source, and the inflow control device comprise a remotely-powered, open-hole

completion system.

Thus, a downhole completion apparatus for use in a wellbore has been described.
Embodiments of the downhole completion apparatus for use in a wellbore may generally include
a casing; a sensor carried by the casing to measure a fluid parameter at an external surface of the
casing; and an inflow control device carried by the casing to control flow of a fluid into a flow
passage of the casing; a stand-alone, downhole hydraulic reservoir hydraulically coupled to the
inflow control device; a downhole controller in communication with the sensor and the stand-
alone, downhole hydraulic reservoir; and a stand-alone power source in communication with the
downhole controller. For any of the foregoing embodiments, the apparatus may include any one

of the following elements, alone or in combination with each other:

The stand-alone power source is selected from the group consisting of a battery and a

downhole power generator.

The stand-alone, downhole hydraulic reservoir and the downhole controller form a

portion of the casing.

The stand-alone power source is coupled to the casing.
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A wireless transmitter coupled to the casing and in communication with the downhole

controller.

A tubing string that is coupled to the casing; wherein the stand-alone, downhole

hydraulic reservoir and the downhole controller are located on the tubing string.

A wireless transmitter coupled to the tubing string and in communication with the

downhole controller; and a wireless repeater coupled to the tubing string.

The outer completion assembly further includes a first communication device carried by

the casing and in communication with the downhole controller.

The tubing string further includes an insert string coupled to the tubing string and sized to

extend within the flow passage of the casing.

The insert string includes a second communication device that corresponds with the first

communication device to send data or a signal to the first communication device.

The stand-alone, downhole hydraulic reservoir, the downhole controller, the stand-alone
power source, and outer completion pipe comprise a remotely-powered, open-hole

completion system.

Thus, a downhole control method has been described. Embodiments of the downhole
control method may generally include positioning an outer completion pipe to extend at least
partially into an open-hole section of a wellbore; remotely-powering a downhole controller
carried by the outer completion pipe; measuring a parameter of a fluid along the exterior of the
outer completion pipe; and using the downhole controller and a stand-alone, downhole hydraulic
reservoir to actuate an inflow control device positioned along an external surface of the outer
completion pipe. For any of the foregoing embodiments, the method may include any one of the

following elements, alone or in combination with each other:

24



10

15

WO 2016/175830 PCT/US2015/028488

Transmitting data between the downhole controller and a component located at the

surface using a wireless transmitter coupled to the outer completion pipe.

Coupling a stand-alone power source to the downhole controller.

The stand-alone power source is selected from the group consisting of a battery and a

downhole power generator.

The foregoing description and figures are not drawn to scale, but rather are illustrated to
describe various embodiments of the present disclosure in simplistic form. Although various
embodiments and methods have been shown and described, the disclosure i1s not limited to such
embodiments and methods and will be understood to include all modifications and variations as
would be apparent to one skilled in the art. Therefore, it should be understood that the disclosure
is not intended to be limited to the particular forms disclosed. Accordingly, the intention is to
cover all modifications, equivalents and alternatives falling within the spirit and scope of the

disclosure as defined by the appended claims.
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CLAIMS

What isclaimed is;

1 A downhole control method for use in awellbore, comprising:

deploying a stand-alone power source and a stand-alone hydraulic reservoir downhole;

powering a downhole controller using the stand-alone power source;

measuring a downhole fluid parameter; and

actuating an inflow control device, using the stand-alone hydraulic reservoir and the

downhole controller, based on the measured downhole fluid parameter; and

wherein the hydraulic reservoir is independent from a hydraulic line that extends to the

surface of thewdll.

2. The method of claim 1, further comprising positioning the inflow control device in an open-

hole section of the wellbore utilizing an outer completion pipe.

3. The method of claim 1, wherein deploying the stand-alone power source and the stand-alone
hydraulic reservoir downhole comprises deploying an outer completion pipe carrying the inflow
control device and the stand-alone power source across an interface between an open-hole section of
the wellbore and a cased section of the wellbore.

4, The method of clam 1, wherein the stand-alone power source is selected from the group

consisting of a battery and a downhole power generator.

5. The method of claim 1, further comprising transmitting the measured downhole fluid
parameter to a wireless repeater using a wireless transmitter that is in communication with the

downhole controller.

6. The method of claim 1, further comprising transmitting the measured downhole fluid

parameter to a component located at the surface using awireless transmitter and a wireless repeater.

7. The method of claim 1, further comprising retrieving the stand-alone power source from

downhole.
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8. The method of claim 1, wherein the stand-alone hydraulic reservoir, the downhole controller,
the stand-alone power source, and the inflow control device comprise a remotely-powered, open-hole
completion system.

9. A downhole completion apparatus for use in awellbore, comprising:
an outer completion assembly, comprising:
acasing;

a sensor carried by the casing to measure a fluid parameter at an external surface of

the casing; and

an inflow control device carried by the casing to control flow of a fluid into a flow
passage of the casing;

a stand-alone, downhole hydraulic reservoir hydraulically coupled to the inflow control

device;

a downhole controller in communication with the sensor and the stand-alone, downhole
hydraulic reservoir; and

a stand-alone power source in communication with the downhole controller; and

wherein the hydraulic reservoir is independent from a hydraulic line that extends to the
surface of the well.

10. The apparatus of clam 9, wherein the stand-alone power source is selected from the group

consisting of a battery and a downhole power generator.

11. The apparatus of clam 9, wherein the stand-alone, downhole hydraulic reservoir and the
downhole controller form a portion of the casing; and wherein the stand-alone power source is
coupled to the casing.

12. The apparatus of claim 11, further comprising a wireless transmitter coupled to the casing and

in communication with the downhole controller.

13. The apparatus of claim 9, further comprising a tubing string that is coupled to the casing,
wherein the stand-alone, downhole hydraulic reservoir and the downhole controller are located on the

tubing string.
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14. The apparatus of claim 13, further comprising:

awireless transmitter coupled to the tubing string and in communication with the

downhole controller; and

awireless repeater coupled to the tubing string.

15. The apparatus of claim 13, wherein the outer completion assembly further comprises a first

communication device carried by the casing and in communication with the downhole controller;

wherein the tubing string further comprises an insert string coupled to the tubing string and sized to

extend within the flow passage of the casing; and

wherein the insert string comprises a second communication device that corresponds with the first

communication device to send data or asignal to the first communication device.

16. The apparatus of claim 9, wherein the stand-alone, downhole hydraulic reservoir, the
downhole controller, the stand-alone power source, and outer completion pipe comprise a remotely-

powered, open-hole completion system.

17. A downhole control method for use in awellbore, comprising:

positioning an outer completion pipe to extend at least partially into an open-hole section of a
wellbore;

remotely-powering a downhole controller carried by the outer completion pipe;

measuring a parameter of afluid along the exterior of the outer completion pipe; and

using the downhole controller and a stand-alone, downhole hydraulic reservoir to actuate an

inflow control device positioned along an external surface of the outer completion pipe; and

wherein the hydraulic reservoir is independent from a hydraulic line that extends to the

surface of the well.

18. The method of claim 17, further comprising transmitting data between the downhole
controller and a component located at the surface using a wireless transmitter coupled to the outer

completion pipe.
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19. The method of claim 17, further comprising coupling a stand-alone power source to the

downhole controller.

20. The method of clam 19, wherein the stand-alone power source is selected from the group

consisting of a battery and a downhole power generator.
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