H5009a1 In one aspect, there is provided a fluid flow control assembly capable

of being disposed in a bore of a subterranean formation via a production tubing and

adigcent to a packer assembly, comprising: a plurality of valves comprising; a first

valve in communication with a first actuator, the first valve positionable adiacent fo a

first port of the production tubing and adapied to sliow fluid flow from the production

fubing to g screen, a second valve in communication with a second actuator, the

second valve positionable between a second port of the production fubing and a

wash pipe adiacent to the production tubing and adapisd fo allow the fluid flow {o an

upper portion of the bore, the secongd valve adapied io allow fluid flow belweean an

inner volume of the production tubing and the wash pine, and a third valve in

communication with a third actuator, the third valve positicned downhole from the

second valve and positionable adiacent {o the wash pipe. the third vaive adapted o

allow fiuid flow between g first portion of the bore and a second pbortion of the bore

further from the surface of the bore than the first portion: wherein the fluid flow

control assembly is configurable fo be sel fo a gluralily of positions in accordance

with control signals from a surface unit identifving the plurality of positions, wherein

the plurality of positions comprises: the first valve, the second valve, and the third

valve being separately aciuated {o open or closed positions in accordance with

respective ones of the conirol signals; and a set and fest position allowing pressurs

{0 be applied o the packer assembly: a reverse position allowing excess siurry o be

removed by reverse circulation via the wash pipe and the second port in accordance

with control signais identifving the reverse position: and a sgueeze position allowing

frac fluid to be pumped to a perforated portion of the subterranean formation via the

first port in accordance with control signals identifving the sgueeze position.

[0009b] in another aspect. there is provided a method comprising: running a

production tubing In a bore of a sublerranean formation, the production tubing

comprising a screen, a fluid flow control assembly, and a packer assembly, the fluid

flow control assembly comprising a first valve in communication with a first actuator

and a second valve In communication with a second actuator: responsive to first

signais received from a surface component, configuring the fluid flow conirol

assembly to a circulating position by the first actuator actusating the first valve to an




open position and the second actustor actuating the second valve o the open

position separate from the first actuator actuating the first valve fo the open position,

to aliow slurry comprising a liouid carrier and narticulate material to flow o the

screen and aft least some of the liguid carrier to return to an upper portion of the

bore, wherein at least some of the particulate material is deposited internal {o the

screen; and responsive fo second signals received from the surface component

confiquring the fluid flow control assembly to a produciion mode position by the first

actuator actuating the first valve to 3 closed nosition and the second acluator

actuating the second valve to the closed position separate from the first actuator

gctuating the first valve o the closed position, o allow hvdrocarbons to flow fo the

upper portion of the bore, wherein the hydrocarbons are allowed to flow o the upper

portion of the bore through a single trin in the bore.

16008c] in another aspect, there is provided an assembly capable of being

disposed in a bore of 2 sublerrsnean formation, the assembly comprising: s

production tubing: 2 packer assembly posilioned exisrior to the production tubing: a

fluid control assemblv positioned proximate to the packer assembly, the fluid conirol

assembly comprising 2 plurality of acluators configured for receiving signals from a

surface compoenent, the plurality of actuators comprising a first actusgior, a second

actuator, and a third actuator; a plurality of valves, each one valve of the plurslity of

valves being separaialy controllable by a respective one actusator of the plurality of

actualors in accordance with the signals fo conirol direction of fluid flow in the bore,

ihe plurality of valves comprising: a first valve in communication with the first

actuator, the first valve positioned adiacent to a first port of the production tubing and

adapted to allow fluid flow from the production tubing to a screen, a second vaive in

communication with the second actuator, the second valve positioned adjacent to a

second port of the produciion fubing and adapted to allow fiuid flow betweaen an inner

volume of the production tubing and a wash pipe of the fluid confrol assembily, the

wash pipe adapted fo aliow the fluid flow fo an upper portion of the bore, and a third

valve in communication with the third actuaior, the third valve positionhed downhole

from the second valve and adiacent to the wash pipe. the third valve adapted to
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allow fiuid flow between a first portion of the bore and a second portion of the bore

further from the surface of the bore than the first portion, wherein the fluid flow

control assembly is configurable to a8 set and test position sliowing pressure fo be

anplied to the nacker assembly in accordance with control signals identifving the set

and test position by: the first valve being actuated to a closed position by the first

aciuator in accordance with a first one of the control signals identifving the set angd

test position, the second valve being actuated o a closed position by the second

actuator in accordance with a second one of the control signals identifving the set

and test position, and the third valve being actuated to a closed position by the third

actuaior in accordance with 2 third one of the control signals identifving the set and

fest position: wherein the fluid flow control assembly is configurable to a squeeze

nosition allowing frac fluid 1o be pumped o a perforated porticn of the sublerranean

formation via the first port in accordance with confrol signals identifving the saueeze

nosition by the first valve being actuated to an open position by the first actuator in

accordance with a first one of the control signals identifving the soueeze position, the

second valve baing sctuated o the closed position by the second aciuator in

accordance with a second one of the contro! signals identifving the sauseze posilion,

and the third valve being actuated to the closed position by the third actuator in

accordance with a third one of the conirol signals identifving the sguesze position,

wherein the fluid flow control assembly is configurable fo a reverse position aliowing

excess siurry o be removed by reverse circulation via the wash pipe and the second

port in accordance with control signals identifving the reverse position by: the first

valve being actuated o the closed position by the first actuator in accordance with a

first one of the control signals identifving the reverse position, the second valve being

actuated to the open position by the second actuator in accordance with a second

one of the control signals identifving the reverse posifion, and the third valve being

actuated io the closed position by the third actuator in accordance with a third one of

the sontrol signals iIdentifving the reverse position.




[0010] In one embodimentaspest, a fluid flow control assembly is described
that includes at least one actuator and valves. The actuator can receive signals from
a surface component. The valves can be in communication with the actuator and
can be controllably actuated by the actuator in accordance with the signals to control
direction of fluid flow in the bore.

[0011)] In another embodimentaspest, a method is described for preparing a
bore for hydrocarbon production. Production tubing is run in the bore. The
production tubing inciudes a screen, a fiuid flow control assembly, and a packer
assembly. The fluid flow control assembly includes at least one actuator that can
receive signals from a surface component and includes valves in communication
with the actuator. In response to signals received from the surface component, the
fluid flow control assembly is configured to a circulating position by actuating the
valves to an open position to allow slurry to flow to the screen and at least some of
the liquid carrier of the slurry to return to an upper portion of the bore. The slurry can
also include particulate material. in response to signals received from the surface
component, the fluid flow control assembly is configured to a production mode
position by actuating the valves to a closed position to allow hydrocarbons to flow to
the upper portion of the bore.

[0012] in another embodimentaspest, a fluid flow conirol assembly is
described that includes at least one actuator and valves in communication with the
actuator. The actuator can receive signals from a surface component. The valves

can be controliably actuated by the actuator in accordance with the signals to control
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Claims

What is ciaimed is:

1. A fluid fiow control assembly capable of being disposed in .- of a
subterranean formation, comprising: ‘-

at least one actuator capable of receiving signafom a surface
component;

a plurality of vaives in communication with the . one aciuator and
capabile of being controllably actuated by the at actuator in accordance
with the signals to controi direction of fluid flow bore.

2. The fluid flow control assembly 1, wherein the plurality of valves

comprise:
af inner diameter closure mechanism;

a gravel exit port closing/slesve; and

a return and reversing valve.

3.

. is in communication with the surface component through a confrol line.
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3. The fiuid flow control assembly of claim 4, wherein the at leagt one
actuator is in communication with the surface component by at leg t one of

hydraulically or electrically.

6. The ftuid flow control assembly of claim 1, - the at ieast one
actuator comprises a control module that is electrically’ powered and configured
to process the signals received from the surfacomponent and actuate the

plurality of valves in accordance with the

7. The fiuid flow control assembi_ claim 6, wherein the control module is

configured o receive the signals Eessiy from the surface component.

8. The fiuid flow contrgf as;*—embly of claim 1, wherein the fiuid flow control
assembly is capable of 'eing positioned on a preoduction tubing having a screen

and a packer assepbly.

9. flow control assembly of clam 8, wherein the fluid fiow control

r is capable of being positioned uphole from the screen.
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10.  The fluid flow control assembly of claim 1, comprising a crossover n
having a plurality of ports therethrough, the plurality of valves being of

controlling fluid flow through the plurality of ports.

11.  The fiuid flow control assembly of claim 1, r at ieast one
actuator comprises a plurality of actuators corresponding a plurality of valves
such that an actuator of the plurality of actuators to control a
position of one valve of the plurality of valves.

12. The fluid flow control assembly 1, wherein the at least one
actuator is capabie of actuating the of valves in response to the signais
to cause the fluid flow control asse ly o be configured into positions by a
single trip through the bore, the itions comprising a run in position, a packer
£

sel and test position, a cirgllating position, a sgueeze position, a reverse

position, and a productiVode position.

13. A method copfiprising:
running roduction tubing in a bore of a sublerranean formation, the

production o comprising a screen, a fluid flow control assembly, and a

zsembly, the fluid flow control assembly comprising (i) at least one

actug r capable of receiving signals from a surface component and (i) a pluraiity

of #alves in communication with the at least one actuator;
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responsive to signals received from the surface component, '
the fluid flow control assembly to a circulating position by actuating the of
valves to an open position to allow slurry comprising a liquid and
particuiate material to flow to the screen and at least some of the w carrier to
return to an upper portion of the bore; and

responsive o signals received from the surface copiponent, configuring

the fluid flow control assembiy t¢ a production mode position by actuating the
plurality of valves to a closed position to allow hydrogarbons to flow to the upper
portion of the bore.
14.  The method of claim 13, further cc;g;(fbﬁ;ing:

response o signals received fr r the surface component, configuring the
fluid flow control assembly to a packer set and test position by actuating the
plurality of valves to the CIOS??&% position to allow pressure to be applied to the
packer assembly to sef and e;‘st a packer of the packer assembly;

responsive 1o ;}gﬂa%s received from the surface component, configuring

the fluid flow controlsassembly to a squeeze position by actuating at least one of

the plurality of to the open position and remaining valves of the plurality of

valves to thlosed position o aliow frac fluid to be pumped o a perforated
portion subterranean formation; and

sponsive to signals received from the surface component, configuring
th flow control assembly to a reverse position by actuating at least one of
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the plurality of valves to the open position and remaining valves of the pl aiity of
valves to the closed position fo allow excess siurry to be removey reverse
circulation prior to production.
actuator comprises a

15.  The method of claim 14, wherein the at ieast

control module that wirelessly receives signals from th‘rface component.

16. The method of claim 14, wherein the at one actuator receives signals

from the surface component via a conirot iine,

17.  The method of claim 13, whei?fg at least some of the particulate material
is deposited internat to the screer_],é%nd hydrocarbons are allowed {0 flow to the
upper portion of the bore throug

/

18. A fluid flow contr, ‘ assembly capable of being disposed in a bore of a

a single trip in the bore.

subterranean formatigh, comprising:

at least gne actuator capable of receiving signals from a surface

component;
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set, slurry to be circulated to a screen, and hydrocarbon be produced,

through a single trip in the bore.
19.  The fluid flow control assembly of . 18, wherein the at least one
actuaior receives signals from the component at least one of wirelessly

or via a conirol line,
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CLAIMS

What is claimed is:

1. A fluid flow control assembly capable of being disposed in a bore of a subterranean formation
via a production tubing and adjacent to a packer assembly, comprising:

a plurality of valves comprising:

a first valve in communication with a first actuator, the first valve positionable adjacent to
a first port of the production tubing and adapted to allow fluid flow from the production tubing to
a screen,

a second valve in communication with a second actuator, the second valve positionable
between a second port of the production tubing and a wash pipe adjacent to the production
tubing and adapted to aliow the fluid flow to an upper portion of the bore, the second valve
adapted to allow fluid flow between an inner volume of the production tubing and the wash pipe,
and

a third valve in communication with a third actuator, the third valve positioned downhole
from the second valve and positionable adjacent to the wash pipe, the third valve adapted to
allow fluid fiow between a first portion of the bore and a second portion of the bore further from
the surface of the bore than the first portion;

wherein the fluid flow control assembly is configurable to be set to a plurality of positions
in accordance with control signals from a surface unit identifying the plurality of positions,

wherein the plurality of positions comprises:

the first valve, the second valve, and the third vaive being separately actuated to open or
closed positions in accordance with respective ones of the control signals; and

a set and test position allowing pressure to be applied to the packer assembly;

a reverse position allowing excess slurry to be removed by reverse circulation via the
wash pipe and the second port in accordance with control signals identifying the reverse
position; and

a squeeze position allowing frac fluid to be pumped to a perforaied portion of the
subterranean formation via the first port in accordance with control signals identifying the
squeeze paosition.

2. The fluid flow control assembly of claim 1, wherein the plurality of valves comprise:
an inner diameter closure mechanism;
a gravel exit port closing sleeve; and
a return and reversing valve.

3. The fluid fiow control assembly of claim 2, wherein the inner diameter closure mechanism
comprises at least one of a ball or a sleevs.
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4. The fluid flow controf assembly of claim 1, wherein the plurality of actuators are in
communication with the surface component through a control line.

5. The fluid flow conirol assembly of claim 4, whetein the plurality of actuators are in
communication with the surface component by at least one of hydraulically or electrically.

8. The fluid flow control assembly of claim 1, wherein the plurality of actuators comprise a
plurality of control moduies that are electrically powered and configured to process the signals
received from the surface compenent and actuate the plurality of valves in accordance with the
signals.

7. The fluid flow control assembly of claim 6, wherein each of the plurality of control modules is
configured to receive the signals wirelessly from the surface component.

8. The fiuid flow control assembly of claim 1, wherein the fluid flow control assembly is capable
of being positioned on the production tubing having the screen and the packer assembly.

9. The fluid flow control assembly of claim 8, wherein the fluid flow control assembly is capable
of being positioned uphole from the screen.

10. The fluid flow control assembly of claim 1, comprising a crossover portion having a plurality
of ports therethrough, the plurality of valves being capable of controliing fluid flow through the
plurality of ports.

11. The fluid flow control assembly of ciaim 1, wherein one of the first actuator, the second
actuator, and the third actuator is configured o confrol a respective position of a respective one
of the first valve, the second valve, and the third valve separately of another of the first actuator,
the second actuator, and the third actuator controlling a respective position of another
respective one of the first valve, the second valve, and the third valve.

12. The fiuid flow control assembly of claim 1, further comprising a plurality of actuators
including the first actuator, the second actuator, and the third actuator, wherein each of the
plurality of actuators is configured for actuating a respective one of the plurality of valves in
response o the signals to cause the fluid flow control assembly to be configured into posftions
by a single trip through the bore, the positions comprising a run in position, the set and test
position, a circulating position, the squeeze position, the reverse position, and a production
mode position.
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13. A method comprising:

running a production tubing in a bore of a subterranean formation, the production tubing
comprising a screen, a fluid flow control assembly, and a packer assembly, the fluid flow control
assembly comprising a first valve in communication with a first actuator and a second valve in
communication with a second actuator;

responsive to first signals received from a surface component, configuring the fluid flow
cantrol assembly to a circulating position by the first actuator actuating the first valve to an open
position and the second actuator actuating the second valve to the open position separate from
the first actuator actuating the first valve to the open position, to allow slurry comprising a liquid
carrier and particulate material to flow to the screen and at least some of the liquid carrier to
return to an upper portion of the bore, wherein at least some of the particulate material is
deposited internal to the screen; and

responsive to second signals received from the surface component, configuring the fluid
flow control assembly to a production mode position by the first actuator actuating the first valve
to a closed position and the second actuator actuating the second vaive to the closed position
separate from the first actuator actuating the first valve to the closed position, to allow
hydrocarbons fo flow to the upper portion of the bore, wherein the hydrocarbons are aliowed to
flow to the upper portion of the bore through a single trip in the bore.

14. The method of claim 13, further comprising:

response 1o third signals received from the surface component, configuring the fluid flow
control assembly 1o a packer set and test position by the first actuator actuating the first valve to
the closed position and the second actuator actuating the second valve to the closed position
separate from the first actuator actuating the first valve to the closed posifion to allow pressure
to be applied to the packer assembly to set and {est a packer of the packer assembly;

responsive to fourth signals received from the surface component, configuring the fluid
flow control assembly to a squeeze position by the first actuator actuating the first valve to the
open position, the second actuator actuating the second valve to the closed position separate
from the first actuator actuating the first valve to the open position, and a third actuator actuating
a third valve to the closed position separate from the first actuator actuating the first valve to the
open position and the second actuator actuating the second valve to the closed position, to
allow frac fluid to be pumped to a perforated portion of the subterranean formation; and

responsive to fifth signals received from the surface component, configuring the fluid
flow control assembly o a reverse position by the first actuator actuating the first valve to the
closed position, the second actuator actuating the second vaive to the closed position, and the
third actuator actuating the third valve to the open position, to allow excess slurry to be removed
by reverse circulation prior to production.

15. The method of claim 14, wherein the first actuator, the second actuator, and the third
actuator comprise conirol modules that wirelessly receive signals from the surface component.
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16. The method of claim 14, wherein the first actuator, the second actuator, and the third
actuator receive signals from the surface component via a control line.

17. An assembly capable of being disposed in a bore of a subterranean formation, the assembly
compyising:

a production tubing;

a packer assembly positioned exterior to the production tubing;

a fluid control assembly positioned proximate fo the packer assembly, the fluid control
assembly comprising a plurality of actuators configured for receiving signals from a surface
component, the plurality of actuators comprising a first actuator, a second actuator, and a third
actuator;

a plurality of valves, each one valve of the plurality of valves being separately
controllable by a respective one actuator of the plurality of actuators in accordance with the
signals o control direction of fluid fiow in the bore, the plurality of valves comprising:

a first valve in communication with the first actuatar, the first valve positioned adjacent to
a first port of the production tubing and adapted to allow fiuid flow from the production tubing to
a screen,

a second valve in communication with the second actuator, the second valve positioned
adjacent to a second port of the production tubing and adapted to allow fluid flow between an
inner volume of the production tubing and a wash pipe of the fluid control assembly, the wash
pipe adapted {o allow the fluid flow to an upper portion of the bore, and

a third valve in communication with the third actuator, the third valve positioned
downhole from the second valve and adjacent to the wash pipe, the third valve adapted to allow
fluid flow between a first portion of the bore and a second portion of the bore further from the
surface of the bore than the first portion,

wherein the fluid flow control assembly is configurable to a set and test position allowing
pressure to be applied to the packer assembiy in accordance with control signals identifying the
set and test position by:

the first valve being actuaied fo a closed position by the first actuator in accordance with
a first one of the control signals identifying the set and test position,

the second valve being actuated to a closed position by the second actuator in
accordance with a second one of the control signals identifying the set and test position, and

the third valve being actuated to a closed position by the third actuator in accordance
with a third one of the control signals identifying the set and test position;

wherein the fluid flow confrol assembly is configurable to a squeeze position allowing
frac fluid to be pumped 1o a perforated portion of the subterranean formation via the first port in
accordance with control signals identifying the squeeze position by:

the first valve being actuated to an open position by the first actuator in accordance with
a first one of the control signals identifying the squeeze position,
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the second valve being actuated to the closed position by the second actuator in
accordance with a second one of the control signals identifying the squeeze position, and

the third valve being actuated to the closed position by the third actuator in accordance
with a third one of the control signals identifying the squeeze position,
wherein the fluid flow control assembly is configurable to a reverse position allowing excess
slurry 1o be removed by reverse circulation via the wash pipe and the second port in accordance
with control signals identifying the reverse position by:

the first valve being actuated to the closed position by the first actuator in accordance
with a first one of the control signals identifying the reverse position,

the second valve being actuated to the open position by the second actuator in
accordance with a second one of the control signals identifying the reverse position, and

the third valve being actuated to the closed position by the third actuator in accordance
with a third one of the control signals identifying the reverse position.

18. The assembly of claim 17, wherein each of the plurality of actuators is configured to receive
signals from the surface component at least one of wirelessly or via a controf line.

19. The assembly of claim 18, wherein each of the plurality of control modules is in
communication with the surface component by at least one of hydraulically or electrically.
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