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(57) Abstract: An apparatus and associated method for controlling a flow of a fluid between a wellbore tubular and a formation 
may utilize a particulate control device positioned external to the wellbore tubular and a retrievable flow control element that con
trols a flow parameter of a fluid flowing between the particulate control device and a bore of the wellbore tubular. The flow con
trol element may be re- configured in the wellbore and / or be used to inject a fluid into the formation.
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FLOW CONTROL DEVICE WITH ONE OR MORE RETRIEVABLE ELEMENTS

BACKGROUND OF THE DISCLOSURE

5 1. Field of the Disclosure

[0001] The disclosure relates generally to systems and methods for selective 

control of fluid flow between a wellbore tubular such as a production string and a 

subterranean formation.

2. Description of the Related Art

io [0002] Hydrocarbons such as oil and gas are recovered from a subterranean 

formation using a wellbore drilled into the formation. Such wells are typically 

completed by placing a casing along the wellbore length and perforating the casing 

adjacent each such production zone to extract the formation fluids (such as 

hydrocarbons) into the wellbore. Fluid from each production zone entering the

15 wellbore is drawn into a tubing that runs to the surface. It is desirable to have 

substantially even drainage along the production zone. Uneven drainage may result 

in undesirable conditions such as an invasive gas cone or water cone. In the 

instance of an oil-producing well, for example, a gas cone may cause an in-flow of 

gas into the wellbore that could significantly reduce oil production. In like fashion, a

20 water cone may cause an in-flow of water into the oil production flow that reduces 

the amount and quality of the produced oil. Accordingly, it may be desired to 

provide controlled drainage across a production zone and I or the ability to 

selectively close off or reduce in-flow within production zones experiencing an 

undesirable influx of water and/or gas. Additionally, it may be desired to inject a fluid

25 into the formation in order to enhance production rates or drainage patterns.
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[0003] The present disclosure addresses one or more of the needs of the prior art.

[0003A] As used herein, except where the context requires otherwise, the term 

"comprise" and variations of the term, such as "comprising", "comprises" and 

"comprised", are not intended to exclude further additives, components, integers or 

5 steps.

SUMMARY OF THE DISCLOSURE

[0004] In a first aspect, there is provided an apparatus for controlling a flow of a fluid 

between a production string and a formation, comprising: a base pipe associated with 

the production string having a base pipe; a particulate control device positioned around 

0 an unperforated portion of the base pipe, the fluid flowing substantially axially through 

the particulate control device and aligning with a flow bore of the production string, the 

particulate control device reducing an amount and size of particles in the fluid; and a 

flow control device axially adjacent to the particulate control device, the flow control 

device including a retrievable flow control element in fluid communication with the 

5 particulate control device, the retrievable flow control element being positioned outside 

of the base pipe and configured to control a flow parameter of a fluid flowing between 

the particulate control device and a bore of the production string, wherein the flow 

control device is configured to be retrieved through a flow bore of the production string.

[0004A] In a second aspect, there is provided a method of controlling a flow of a fluid 

0 between a production string and a formation, comprising: positioning a flow control 

device and a particulate control device in a wellbore that intersects the subsurface 

formation, the flow control device being axially adjacent to the particulate control device; 

positioning a flow control element in the flow control device and external to a base pipe 

of the production string, wherein the flow control element is retrievable through a flow

25 bore of the production string; adjusting a flow characteristic of the flow control element 

positioned in the wellbore using a running tool conveyed into the wellbore; conveying a 

fluid into the wellbore via the production string; and injecting the fluid into the particulate 

control device using the flow control element, the fluid entering the particulate control 

device in an axial direction.

30
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[0004B] In a third aspect, there is provided a method for controlling a flow of a fluid 

between a production string and a formation, comprising: injecting a first fluid into the 

formation using a flow control device positioned in the wellbore, the flow control device 

5 having a flow control element positioned external to in a base pipe of the production 

string and axially adjacent to a particulate control device that surrounds the base pipe, 

the first fluid entering the particulate control device in an axial direction; adjusting at 

least one flow characteristic of the flow control device positioned in the wellbore using a 

setting device conveyed into the well; and injecting a second fluid into the formation 

0 using the flow control device.

[0004C] Also disclosed herein, is an apparatus for controlling a flow of a fluid between a 

wellbore tubular and a formation. In one embodiment, the apparatus includes a 

particulate control device positioned external to the wellbore tubular; and a retrievable 

flow control element configured to control a flow parameter of a fluid flowing between 

5 the particulate control device and a bore of the wellbore tubular.

[0005] Further disclosed herein, is a method of controlling a flow of a fluid between a 

wellbore tubular and a formation. The method may include positioning a flow control 

device and a particulate control device in a wellbore that intersects the subsurface 

formation; adjusting a flow characteristic of the flow control device in the wellbore using

0 a running tool conveyed into the wellbore; conveying a fluid into the wellbore via a 

wellbore tubular; and injecting the fluid into the particulate control device using the flow 

control element.

[0006] Still further disclosed herein, is a method for controlling a flow of a fluid between 

a wellbore tubular and a formation. The method may include injecting a first fluid into the

25 formation using a flow control device; adjusting at least one flow characteristic of the 

flow control device in the wellbore using a setting device conveyed into the well; and 

injecting a second fluid into the formation using the flow control device.
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[0007] It should be understood that examples of the more important features of the 

disclosure have been summarized rather broadly in order that detailed description 

thereof that follows may be better understood, and in order that the contributions to the

5 art may be appreciated. There are, of course, additional features of the disclosure that 

will be described hereinafter and which will form the subject of the claims appended 

hereto.
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BRIEF DESCRIPTION OF THE DRAWINGS

5 [0008] The advantages and further aspects of the disclosure will be readily

appreciated by those of ordinary skill in the art as the same becomes better 

understood by reference to the following detailed description when considered in 

conjunction with the accompanying drawings in which like reference characters 

designate like or similar elements throughout the several figures of the drawing and

io wherein:

Fig. 1 is a schematic elevation view of an exemplary multi-zonal wellbore and 

production assembly which incorporates an in-flow control system in accordance 

with one embodiment of the present disclosure;

Fig. 2 is a schematic elevation view of an exemplary open hole production 

15 assembly which incorporates an in-flow control system in accordance with one

embodiment of the present disclosure;

Fig. 3 is a schematic cross-sectional view of an exemplary production control 

device made in accordance with one embodiment of the present disclosure;

Fig. 4 is a schematic elevation view of exemplary production control devices 

20 made in accordance with one embodiment of the present disclosure that are used in

two or more wells.
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DETAILED DESCRIPTION OF THE DISCLOSURE

5 [0009] The present disclosure relates to devices and methods for controlling a

flow of fluid in a well. The present disclosure is susceptible to embodiments of 

different forms. There are shown in the drawings, and herein will be described in 

detail, specific embodiments of the present disclosure with the understanding that 

the present disclosure is to be considered an exemplification of the principles of the 

io disclosure and is not intended to limit the disclosure to that illustrated and described

herein.

[0010] Referring initially to Fig. 1, there is shown an exemplary wellbore 10 that 

has been drilled through the earth 12 and into a pair of formations 14,16 from which 

it is desired to produce hydrocarbons. The wellbore 10 is cased by metal casing, as

15 is known in the art, and a number of perforations 18 penetrate and extend into the 

formations 14,16 so that production fluids may flow from the formations 14,16 into 

the wellbore 10. The wellbore 10 has a deviated, or substantially horizontal leg 19. 
The wellbore 10 has a late-stage production assembly, generally indicated at 20, 
disposed therein by a tubing string 22 that extends downwardly from a wellhead 24

20 at the surface 26 of the wellbore 10. The production assembly 20 defines an 

internal axial flowbore 28 along its length. An annulus 30 is defined between the 

production assembly 20 and the wellbore casing. The production assembly 20 has 

a deviated, generally horizontal portion 32 that extends along the deviated leg 19 of 

the wellbore 10. Production devices 34 are positioned at selected points along the

25 production assembly 20. Optionally, each production device 34 is isolated within 

the wellbore 10 by a pair of packer devices 36. Although only two production 

devices 34 are shown in Fig. 1, there may, in fact, be a large number of such 

production devices arranged in serial fashion along the horizontal portion 32.

[0011] Each production device 34 features a production control device 38 that is

30 used to govern one or more aspects of a flow of one or more fluids into the
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5 production assembly 20. As used herein, the term “fluid” or “fluids” includes liquids, 

gases, hydrocarbons, multi-phase fluids, mixtures of two of more fluids, water, brine, 

engineered fluids such as drilling mud, fluids injected from the surface such as 

water, and naturally occurring fluids such as oil and gas. Additionally, references to 

water should be construed to also include water-based fluids; e.g., brine or salt 

io water. In accordance with embodiments of the present disclosure, the production 

control device 38 may have a number of alternative constructions that ensure

selective operation and controlled fluid flow therethrough.

[0012] Fig. 2 illustrates an exemplary open hole wellbore arrangement 11 wherein 

the production devices of the present disclosure may be used. Construction and

15 operation of the open hole wellbore 11 is similar in most respects to the wellbore 10 
described previously. However, the wellbore arrangement 11 has an uncased 

borehole that is directly open to the formations 14,16. Production fluids, therefore, 

flow directly from the formations 14, 16, and into the annulus 30 that is defined 

between the production assembly 21 and the wall of the wellbore 11. There are no

20 perforations, and open hole packers 36 may be used to isolate the production 

control devices 38. The nature of the production control device is such that the fluid 

flow is directed from the formation 16 directly to the nearest production device 34, 
hence resulting in a balanced flow. In some instances, packers maybe omitted from 

the open hole completion.

25 [0013] Referring now to Fig. 3, there is shown one embodiment of a production

control device 100 for controlling the flow of fluids from a reservoir into a production 

string, or “in-flow” and/or the control of flow from the production string into the 

reservoir, or “injection.” The control devices 100 can be distributed along a section 

of a production well to provide fluid control and/or injection at multiple locations.

30 Exemplary production control devices are discussed herein below.

[0014] In one embodiment, the production control device 100 includes a
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5 particulate control device 110 for reducing the amount and size of particulates 

entrained in the fluids and a flow control device 120 that controls one or more flow 

parameters or characteristics relating to fluid flow between an annulus 50 and a flow 

bore 52 of the production string 20. Exemplary flow parameters or characteristics 

include but are not limited to, flow direction, flow rate, pressure differential, degree 

io of laminar flow or turbulent flow, etc. The particulate control device 110 can include 

a membrane that is fluid permeable but impermeable by particulates. Illustrative 

devices may include, but are not limited to, a wire wrap, sintered beads, sand 

screens and associated gravel packs, etc. In one arrangement, a wire mesh 112
may be wrapped around an unperforated base pipe 114.

15 [0015] In embodiments, the flow control device 120 is positioned axially adjacent

to the particulate control device 100 and may include a housing 122 configured to 

receive a flow control element 124. The housing 122 may be formed as tubular 

member having a radially offset pocket 126 that is shaped to receive the flow 

restriction element 124. The pocket 126 may be an interior space that provides a

20 path for fluid communication between the annulus 50 of the wellbore 10 and the 

flow bore 52 of the production assembly 20. In one arrangement, the housing 122 
may include a skirt portion 128 that channels fluid between the pocket 126 and the 

particulate control device 110. For example, the skirt portion 128 may be a ring or 

sleeve that forms an annular flow path 132 around the base pipe 114. In one

25 arrangement, the fluid may flow substantially axially through the particulate control 

device 112, the flow path 132, and the flow control device 124.

[0016] In embodiments, the flow restriction element 124 may be a device 

configured to provide a specified local flow rate under one or more given conditions 

(e.g., flow rate, fluid viscosity, etc.). For injection operations, the flow control

30 element 124 may provide a specified local fluid injection rate, or range of injection

rates, for a given pressure differential or surface injection fluid pump rate. The flow

control element 124 may be formed to be inserted into and retrieved from the
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5 pocket 126 in situ, i.e., after the production control device 100 has been positioned 

in the wellbore. By in situ, it is meant a location in the wellbore. Insertion and / or 

extraction of the flow control element 124 may be performed by a running tool 140, 
which may be generally referred to as kickover tools. A suitable carrier 142, such as 

a wireline or coiled tubing, may be used to convey the running tool 140 along the

io flow bore 52.

[0017] Exemplary flow restriction elements 124 may include, but are not limited to, 

valves, choke valves, orifice plates, devices utilizing tortuous flow paths, etc. The 

flow restriction element 124 may be removable. Thus, the flow restriction element 

124 may include a plurality of interchangeable or modular elements. For instance, a

15 first modular element may completely block flow, a second element may partially 

block flow, and a third element may allow full flow. Also, full flow may be achieved 

by simply removing the flow restriction element 124. Thus, certain embodiments 

may provide a variable flow rate; i.e., a flow rate that may vary from zero to 

maximum flow and any intermediate flow rate. In some embodiments, the flow

20 restriction element 124 remains in place in the flow control device 120 and includes 

a plurality of different flow paths, each of which provide a different flow 

characteristic. For instance, the flow restriction element 124 may be a disk having a 

plurality of differently sized orifices. The disk may be rotated to align a specific 

orifice with a flow path.

25 [0018] Illustrative side pocket mandrels, running tools, and associated flow control

elements are described in U.S. Pat. Nos. 3,891,032, 3,741,299; 4,031,955, which 

are hereby incorporated by reference for all purposes.

[0019] It should be understood that the flow control device 120 is susceptible to a

variety of configurations, of which the use of a radially offset pocket 126 is one non-

30 limiting example. For example, the flow control element 124 may be positioned

within the flow bore 52. Moreover, the flow control device 120 may be integral with
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5 the production assembly 20 or a modular or self-contained component.

[0020] Referring generally to Figs. 1 -3, in one mode of deployment, the reservoirs 

14 and 16 may be characterized via suitable testing and known reservoir 

engineering techniques to estimate or establish desirable fluid flux or drainage 

patterns. The desired pattern(s) may be obtained by suitably adjusting the flow 

io control devices 120 to generate a specified pressure drop. The pressure drop may 

be the same or different for each of the flow control devices 120 positioned along 

the production assembly 20. Prior to insertion into the wellbore 10, formation 

evaluation information, such as formation pressure, temperature, fluid composition, 

wellbore geometry and the like, may be used to estimate a desired pressure drop

15 for each flow control device 140. The flow control elements 124 for each device 

may be selected based on such estimations and underlying analyses.

[0021] During a production mode of operation, fluid from the formation 14, 16 
flows into the particulate control device 110 and then axially through the skirt portion 

128 into the flow control device 120. As the fluid flows through the pocket 126, the

20 flow control element 124 generates a pressure drop that results in a reduction of the 

velocity of the flowing fluid. It should be appreciated that the fluid flow is generally 

aligned with the long axis 152 of the flow bore. That is, substantial fluid flow lateral 

to the longitudinal axis of the flow bore occurs only upstream or down stream of the 

flow control element 124. Thus, lateral fluid flow does not occur at the location of

25 the generated pressure drop in the fluid.

[0022] In an injection mode of operation, a particular section or location in a 

formation is selected or targeted to be infused or treated with a fluid. The injection 

mode may include selecting a predetermined distance for penetration of the fluid 

into the formation. During operation, the fluid is pumped through the production

30 assembly 20 and across the production control device 100. As the fluid flows

through the flow control elements 122, a pressure drop is generated that results in a
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5 reduction of the flow velocity of the fluid flowing through the particulate control 

device 110 and into the annulus 50 (Fig. 3). Again, fluid flow is generally aligned 

with the axis of the flow bore or base pipe. The fluid may be sufficiently pressurized 

to penetrate the formation. For instance, the fluid may be pressurized to a pressure 

that is higher than a pore pressure of the formation to flow into the formation a 

io predetermined or desired distance. Also, the fluid may be pressurized to a pressure 

that is higher than a fracture pressure of the formation to generate fracturing in the 

formation to improve or enhance formation permeability. Thus, the fluid injected 

into the formation may perform any number of functions. For instance, the fluid may 

be a fracturing fluid that increases the permeability of the formation by inducing

15 fractures in the formation. The fluid may also include proppants that keep fracture or 

tunnels open to fluid flow. The fluids may also adjust one or more material or 

chemical properties of the formation and / the fluids in the formation. The fluids may 

also introduce thermal energy (e.g., steam) to increase the mobility of fluids in the 

formation or form water fronts that push or otherwise cause hydrocarbon deposits to

20 migrate or move in a desired manner. The fluids may be substantially a liquid, 

substantially a gas, or a mixture. By substantially, it is meant more than about fifty 

percent in volume.

[0023] The injection modes may be utilized in several variants. In one variant, a 

production control device 100 may be used to both drain fluid from a formation and

25 inject fluid into a formation. Thus, for instance, the production string 22 of Fig. 1 
may be used for both injection and production. Referring now to Fig. 4, two or more 

wells may be used for production of hydrocarbons. A first well 160 may be used to 

produce fluids from a formation 162 via a plurality of production devices 164 and a 

second well 166 may be used to inject fluids into the formation 162 via one or more

30 production devices 168. For instance, a fluid such as water or brine may be injected

via the production devices 168 to form a water front 170 that enhances production

from the first well 160.
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5 [0024] It should be understood that the production and injection modes are merely

illustrative and the present disclosure is not limited to any particular operating mode.

[0025] Numerous methodologies may be employed in the installation of the 

production control devices 100 in the well. In one embodiment, reservoir models, 

historical models, and I or other information may be used to estimate or establish 

io desired injection rates for one or more production control devices 100. Illustrative 

injection regimes for one or more production devices 100 may include a minimum 

injection rate, a uniform injection rate, injection rates that vary according to the 

physical location (e.g., a “heel” of the well, a “toe” or terminal end of the well, etc.), 

etc. In one arrangement, the flow control element 124 of each flow control device

15 120 is installed at the surface and the production string is thereafter installed in the

well.

[0026] In other arrangements, the local injection rates along the production string 

are configured after the tubing string 22 is installed in the well. This configuration 

may be controlled by personnel at the surface. For example, a “dummy” flow

20 control element that blocks flow across a pocket 126 may be installed in one or 

more of the production control devices 100. After the production string 20 is set in 

the wellbore, personnel may convey the running tool 140 into the wellbore to 

retrieve the “dummy” flow control element and install an operational flow control 

element that provides a specified injection behavior. In arrangements, well tests

25 may be performed before or after the “dummy” flow control element is removed in 

order to select a flow control element having the appropriate flow characteristics.

[0027] In still other arrangements, the local injection rates along the tubing string

22 may be re-configured after the tubing string 22 is installed in the well. For

example, changes in local reservoir parameter or conditions may necessitate a

30 change in an injection rate for one or more production control devices 100. In such

situations, the running tool 140 may be conveyed into the wellbore to retrieve an
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5 operational flow control element having one injection behavior and thereafter install 

another flow control element that provides a different injection behavior. The newly 

installed flow control element may be a “dummy” flow control element. Thus, the 

configuration process may be initiated or otherwise controlled from the surface.

[0028] From the above, it should be appreciated that what has been described 

io includes, in part, an apparatus for controlling a flow of a fluid between a wellbore 

tubular and a formation. In one embodiment, the apparatus includes a particulate 

control device positioned external to the wellbore tubular; and a retrievable flow 

control element that controls a flow parameter of a fluid flowing between the 

particulate control device and a bore of the wellbore tubular. A housing having an

15 interior space may receive the flow control element. The interior space may form a 

flow path that is aligned with a longitudinal axis of the wellbore tubular. In certain 

implementations, the flow control element may flow substantially a liquid.

[0029] From the above, it should be appreciated that what has been described 

also includes, in part, a method of controlling a flow of a fluid between a wellbore

20 tubular and a formation. The method may include positioning a flow control device 

and a particulate control device in a wellbore that intersects the subsurface 

formation; adjusting a flow characteristic of the flow control device in the wellbore 

using a running tool conveyed into the wellbore; conveying a fluid into the wellbore 

via a wellbore tubular; and injecting the fluid into the particulate control device using

25 the flow control element. In one arrangement, the method may include pressurizing 

the fluid such that the fluid penetrates a predetermined distance into a formation. 

Also, the fluid may be substantially a liquid. One illustrative fluid may be a fracturing 

liquid engineered to change a permeability of the formation.

[0030] In implementations, the method may include generating a water front in the

30 formation using the fluid. The method may further include controlling the at least

one flow characteristic using a flow control element associated with the flow control

device; and replacing the flow control element to adjust the at least one flow
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5 characteristic. Additionally, the method may include: retrieving the flow control 

element; installing a second flow control element in the wellbore, the second flow 

control element having at least one flow characteristic that is different from the 

retrieved flow control element; and injecting a fluid into the formation using the 

second flow control element. In arrangements, the method may include flowing a 

io reservoir fluid through the flow control element. In other arrangements, the method 

may include positioning a plurality of flow control devices and associated particulate 

control devices in the wellbore; and equalizing a flux of produced fluids along at 

least a portion of the wellbore by adjusting a flow characteristic of at least one flow 

control device of the plurality of flow control devices using a running tool conveyed

15 into the wellbore.

[0031] From the above, it should be appreciated that what has been described 

further includes, in part, a method for controlling a flow of a fluid between a wellbore 

tubular and a formation. The method may include injecting a first fluid into the 

formation using a flow control device; adjusting at least one flow characteristic of the

20 flow control device in situ using a setting device conveyed into the well; and injecting 

a second fluid into the formation using the flow control device. In embodiments, the 

method may include flowing a reservoir fluid through the flow control element. The 

method may also include increasing a permeability of the formation using at least 

one of: (i) the first fluid, and (ii) the second fluid. The method may also include

25 generating a water front in the formation using the fluid and I or equalizing a flux of 

produced fluids along at least a portion of the wellbore by adjusting the at least one 

flow characteristic.

[0032] It should be understood that Figs. 1 and 2 are intended to be merely 

illustrative of the production systems in which the teachings of the present

30 disclosure may be applied. For example, in certain production systems, the

wellbores 10,11 may utilize only a casing or liner to convey production fluids to the

surface. The teachings of the present disclosure may be applied to control the flow

into those and other wellbore tubulars.
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5 [0033] For the sake of clarity and brevity, descriptions of most threaded

connections between tubular elements, elastomeric seals, such as o-rings, and 

other well-understood techniques are omitted in the above description. Further, 

terms such as “valve” are used in their broadest meaning and are not limited to any 

particular type or configuration. The foregoing description is directed to particular 

io embodiments of the present disclosure for the purpose of illustration and 

explanation. It will be apparent, however, to one skilled in the art that many 

modifications and changes to the embodiment set forth above are possible without

departing from the scope of the disclosure.
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CLAIMS

What is claimed is:

1. An apparatus for controlling a flow of a fluid between a production string and a
5 formation, comprising:

a base pipe associated with the production string having a base pipe;

a particulate control device positioned around an unperforated portion of the 

base pipe, the fluid flowing substantially axially through the particulate control device 

and aligning with a flow bore of the production string, the particulate control device 

0 reducing an amount and size of particles in the fluid; and

a flow control device axially adjacent to the particulate control device, the flow 

control device including a retrievable flow control element in fluid communication with 

the particulate control device, the retrievable flow control element being positioned 

outside of the base pipe and configured to control a flow parameter of a fluid flowing

5 between the particulate control device and a bore of the production string, wherein the 

flow control device is configured to be retrieved through a flow bore of the production 
string.

2. The apparatus according to claim 1 wherein the flow control device includes a 

housing positioned external to the base pipe, the housing having pocket radially offset

20 and external to the production string, the pocket defining an interior space configured to 

receive the flow control element, and further comprising a running tool configured to 

retrieve the flow control device from the interior space.

3. The apparatus according to claim 2 wherein the interior space forms a flow path 

that is aligned with a longitudinal axis of the production string such that the fluid flows

25 axially from the particulate control device into the flow control device.

4. The apparatus according to claim 1, wherein the flow control element is 

configured to flow substantially a liquid.
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4 5. The apparatus according to claim 1, wherein the particulate control device is 
positioned to reduce the amount and size of the particles as the fluid flows axially 

through the particulate control device.

6. The apparatus according to claim 1, wherein the particulate control device is 

5 one of: (i) a permeable membrane, (ii) a wire wrap, (iii) sintered beads, (iv) a wire mesh,

and (v) a sand screen.

7. A method of controlling a flow of a fluid between a production string and a 
formation, comprising:

positioning a flow control device and a particulate control device in a wellbore 

0 that intersects the subsurface formation, the flow control device being axially adjacent to 

the particulate control device;

positioning a flow control element in the flow control device and external to a 

base pipe of the production string, wherein the flow control element is retrievable 

through a flow bore of the production string;

5 adjusting a flow characteristic of the flow control element positioned in the

wellbore using a running tool conveyed into the wellbore;

conveying a fluid into the wellbore via the production string; and

injecting the fluid into the particulate control device using the flow control 

element, the fluid entering the particulate control device in an axial direction.

20 8. The method according to claim 7 pressurizing the fluid such that the fluid

penetrates a predetermined distance into a formation.

9. The method according to claim 7 wherein the fluid is substantially a liquid.

10. The method according to claim 7 wherein the fluid includes a fracturing liquid 

engineered to change a permeability of the formation.

25 11. The method according to claim 7 further comprising generating a water front in

the formation using the fluid.
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4 12. The method according to claim 7 further comprising controlling the at least one 

flow characteristic using the flow control element; and replacing the flow control element 

to adjust the at least one flow characteristic.

13. The method according to claim 12 wherein replacing comprises: retrieving the 

5 flow control element; installing a second flow control element in the wellbore, the

second flow control element having at least one flow characteristic that is different from 

the retrieved flow control element; and injecting a second fluid into the formation using 

the second flow control element.

14. The method according to claim 7 further comprising flowing a reservoir fluid 

0 through the flow control element.

15. The method according to claim 7 further comprising positioning a plurality of 

flow control devices and associated particulate control devices in the wellbore; and 

equalizing a flux of produced fluids along at least a portion of the wellbore by adjusting a 

flow characteristic of at least one flow control device of the plurality of flow control

5 devices using a running tool conveyed into the wellbore.

16. A method for controlling a flow of a fluid between a production string and a 

formation, comprising:

injecting a first fluid into the formation using a flow control device positioned in 

the wellbore, the flow control device having a flow control element positioned external to 

a base pipe of the production string and axially adjacent to a particulate control device 

that surrounds the base pipe, the first fluid entering the particulate control device in an 
axial direction;

adjusting at least one flow characteristic of the flow control device positioned in 

the wellbore using a setting device conveyed into the well; and

25 injecting a second fluid into the formation using the flow control device.

17. The method according to claim 16 further comprising flowing a reservoir fluid 
through the flow control element.

18. The method according to claim 16 further comprising increasing a permeability 
of the formation using at least one of: (i) the first fluid, and (ii) the second fluid.



17
20

10
26

66
38

 
29

 M
ay

 2
01

4 19. The method according to claim 16 further comprising generating a water front in 
the formation using the fluid.

20. The method according to claim 16 further comprising equalizing a flux of 

produced fluids along at least a portion of the wellbore by adjusting the at least one flow

5 characteristic.
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