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CLAIMS

What is claimed is:
1. A screen assembly capable of being disposed in a wellk
comprising:
a base pipe comprising a sidewall portion defining at ieast ong/opening
therein;
a rigid member disposad about a first portion of the base pige and having
a piston arranged therein, the piston having a telfscoping portion
movably arranged within a non-telescoping porti
an autonomous valve arranged within the piston/and providing fluid
communication between a filter medium /and the at least one
opening in the base pipe, the filter medi being disposed at least
partially about the base pipe and coupfd o the telescoping portion
of the piston; and
a sweilable material disposed about a sefond portion of the base pipe, the
filter medium being at least poftially disposed about the swellable
material and configured to fifer and direct the fluids to the piston,
whergin, as the sweillable/material expands, at least part of the
filter medium is displacgd toward an inner suface of the weliborg,

thereby extending thoftelescoping portion,
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The screen assemffiy of claim 1, wherein the autonomous valve
comprises:

at least one iniet in H41d communication with the filter medium;
a flow chamber W fluid communication with the at least one inlet and
through ich a fluid composition is able to flow;
at least one gditlet in fluld communication with the flow chamber; and
at least onyf structure spirally oriented relative to the at least one outlet,
whlereby the at least one structure induces spiral flow of the fluid
composition about the at least one outlet.

The screen assembly of claim 2, wherein the at lsast one structure
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impeded a change in direction of flow of the fluld composition radighy toward the
at legst one outlet.

4, The scraen assembily of claim 3, wherein the at least one structure
fcreasingly impedes the change in direction radially toward the at least one

outlet in response to at least one of a) increased velocity of the fluid
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composition, b} decreased viscosity of the fluid composition, and ¢} a reduced

ratio of desired fluid to undesired fluid in the fluid compaosition.

D

5. The screen assembly of claim 2, wherein the at least one strucdir
comprises at least ong of a vane and a recess,

&. The screen assembly of claim 2, wherein the at least one gructure
comprises multiple spaced apart structures.

7. The screen assembly of claim 2, wherein spacing betyeen adjacent
structures decreases in & direction of spiral flow of the fluid compbsition,

8. The screen assembly of ciaim 2, wherein the fluid/composition flows
more directly from the at least one inlet to the at least ong/outiet as a viscosity
of the fluid composition increases.

g, The screen assembily of claim 2, wherein Phe fluid composition flows
more directly from the at least one inlet 1o the at leght one outlet as a velocity of
the fluid composition decreases.

10, The screen assembly of cigim 2, w/arein the fluid composition flows
more directly from the at least one inlet to fhe at least one outiet as a ratio of
dasired fluid to undesired fluid in the fluid gomposition increases,

i1, The screen assembly of cifim 1, wherein the autonomous valve is
coupled (o the non-telescoping portioyf of the piston.

12, The screen assembly AF claim 1, wherein the autonomous valve is
coupled to the telescoping portign of the piston, and therefore moves with the
telescoping portion.

13, A method of groducing a fluid composition from a subterransan
formation, comprising:

introducing a scpfen assembly into the subterranean formation, the screen

assembly comprising a base pipe defining at least one opening
thergfn, a rigid member disposed about a first portion of the base
pife, a swellable material disposed about a second portion of the

ase pipe, and a filter medium at least partially dispoesed about the
swellable material and coupled theresto;

fpanding the swellable material toward an inner swface of a wellbore
and thereby actuating a piston arranged within the rigid mamber,
the piston having a telescoping portion coupled to the filter material
and movably arranged within a non-telescoping portion of the

piston;
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filtering the fluid compoesition through the filter material and directing a

filterad fluld to the piston; and

regulating a flow of the filtered fluid compaosition through the piston yith

an autenomous valve arranged within the piston, the autongimous
valve providing fluid communication between the filter megfum and
the at least one opening in the base pipe.

i4. The method of claim 13, wherein the autonomous valye includes at
feast one inlet in fluld communication with the filter medium, a flow chamber in
fluid communication with the at least one cutlet, and at lsast/fone outlet in fluid
communication with the flow chamber,

the method further comprising inducing spiral flow 4F the fluid composition

about the at least one outlet using at legft one structure arranged
within the flow chamber and spirally orignted relative to the at least
one outlet.

15, The method of claim 14, further gomprising impeading 3 change in
direction of flow of the fluid composition ragfally toward the at least one outlet
using the at least one structure.

i6. The method of daim 14/ further comprising flowing the fluid
compaosition more directly from the al/least one inlet to the at least one outlet as
a viscosity of the Tluid composition fcreases.

17, The method of clfim 14, further comprising flowing the fluid
compaosition more directly frogf the at least one inlet to the at ieast one outlet as
a velocity of the fluid compySition decreases.

18, The methog/ of claim 14, further comprising flowing the fluid
compaosition more diregtly from the at least one inlet o the at least one outlet as
a ratio of dasired flyf to undesired fluid in the fluld composition increases,

19, A sgfeen assembly capable of being disposed in a wellbore,
comprising:

a basf pipe comprising a sidewall portion having & first portion that
defines a first opening and a second portion that defines a second
opening;

a first rigid member disposed about the first portion of the base pipe and
having a first piston arranged therein, the first piston having a first
telescoping portion movably arranged within a Tirst non-telescoping

portion;

30




WO 2014/003756 PCT/US2012/044578

a second rigid member disposed about the second portion of the base pipe

and having a second piston arranged therein, the second pistg

telescoping portion;

a first autonomous valve arranged within the first piston and phoviding
fluid communication between a filter medium and the fist opening
in the first base pipe, the filter medium being dispgsed at least
partially about the base pipe and coupled to the first telescoping
portion of the first piston near a first end of the fijffer medium;

a sacond autonomous valve arranged within the/second piston and
providing fluid communication between the/fiilter medium and the
second opening in the second base pipg, the filter medium also
being coupled to the second telescofing portion of the second
piston near a second end of the filterfmedium; and

a swellable material disposed about g/third portion of the base pipe
located between the first portiof and the second portion, the filter
madium being at least paplially disposed about the swellable
material and capable of filtfring fluids and directing the fluids to the
first piston and the sgcond piston, wherein, as the swellable
material expands, ay least a portion of the filter medium is
displaced toward a/surface of the wellbore, thereby extending the

first and second Jlescoping portions.

fed

8. The screen agfembly of claim 18, wherain each of the first and

at least ghe outlet in fluid communication with the flow chamber; and
at leagh one structure spirally oriented relative to the at least one outlet,
wheareby the at least one structure induces spiral flow of the fluid
composition about the at least ane outlet.
21. The screen assembly of claim 20, wherein the at least one structure
imgedes a change in direction of flow of the fluid composition radighy toward the

T least one outlet.
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22.  The screen assembly of claim 21, wherein the at least one structure
increasingly impedes the change in direction radially toward the at isast on
outlet in response to at least one of a) increased velocity of the fuid
composition, b) decreased viscosity of the fluid composition, and ¢} a refiuced
ratio of desired fluid to undesired fluid in the fluid composition.

23, The screen assembly of claim 20, wherein the at least onf structure
cornprises at least one of g vane and a recess.

24, The screen assembly of claim 20, wherein the at leght one structure
comprises multiple spaced apart structures.

25, The screen assembly of daim 20, whereff spacing between
adjacent structures decreases in a direction of spifal flow of the fluid
composition.

26, The screen assembly of claim 20, whrein the fluid composition
flows more directly from the at least one inlet the at least one cutlet as &
viscosity of the fluid composition increases.

27, The screen assembly of claim /20, wherein the fluid composition
flows maore directly from the at least ong/inlet to the at least one outlet as a
velocity of the fluid composition decreasgs.

28, The screen assembly of claim 20, wherein the fluid composition
flows more directly from the at leagh one inlet to the at least one outlet as a ratio
of desired fluid to undesired fiuid/in the fluld composition increases.

28, The screen assepibly of claim 19, wherein one or both of the first
and second autonomous vares is coupled to the corresponding first and second
non-telescoping portion of the first and second pistons, respectivealy.

30, The scresgh assembiy of claim 19, wherein one or both of the first
and second autonorfous valves is coupled to the corresponding first and second
telescoping portighs of the first and second pistons, respectively, and therefore

maoves with thefirst or second telescoping portions.
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CLAIMS

The invention claimed is:

1. A screen assembly capable of being disposed in a wellbore,

comprising:

a base pipe comprising a sidewall portion defining at least one opening
therein;

a rigid member disposed about a first portion of the base pipe and
having a piston arranged therein, the piston having a telescoping
portion movably arranged within a non-telescoping portion;

an autonomous valve vertically arranged within the piston and
providing fluid communication between a filter medium and the
at least one opening in the base pipe, the filter medium being
disposed at least partially about the base pipe and coupled to the
telescoping portion of the piston, wherein the autonomous valve
comprises:

a top defining at least two apertures that provide fluid
communication from the filter medium into
corresponding inlets of the autonomous valve;

a flow chamber in fluid communication with the
corresponding inlets and through which a fluid
composition is able to flow;

a bottom defining at least one outlet in fluid
communication with the flow chamber; and

at least one structure spirally oriented relative to the at
least one outlet and configured to induce spiral flow
of the fluid composition about the at least one
outlet; and

a swellable material disposed about a second portion of the base pipe,
the filter medium being at least partially disposed about the
swellable material and configured to filter and direct the fluids to
the piston, wherein, as the swellable material expands, at least
part of the filter medium is displaced toward an inner surface of

the wellbore, thereby extending the telescoping portion.
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2. The screen assembly of claim 1, wherein the top engages the at
least one structure so as to form the flow chamber and wherein the at least
one structure impedes a change in direction of flow of the fluid composition
radially toward the at least one outlet.

3. The screen assembly of claim 2, wherein the at least one
structure increasingly impedes the change in direction radially toward the at
least one outlet in response to at least one of a) increased velocity of the fluid
composition, b) decreased viscosity of the fluid composition, and c) a reduced
ratio of desired fluid to undesired fluid in the fluid composition.

4, The screen assembly of claim 1, wherein the at least one
structure comprises at least one of a vane and a recess.

5. The screen assembly of claim 1, wherein the at least one
structure comprises multiple spaced apart structures.

6. The screen assembly of claim 5, wherein spacing between
adjacent multiple spaced apart structures decreases in a direction of spiral
flow of the fluid composition.

7. The screen assembly of claim 1, wherein the fluid composition
flows more directly from the corresponding inlets to the at least one outlet as
a viscosity of the fluid composition increases.

8. The screen assembly of claim 1, wherein the fluid composition
flows more directly from the corresponding inlets to the at least one outlet as
a velocity of the fluid composition decreases.

9. The screen assembly of claim 1, wherein the fluid composition
flows more directly from the corresponding inlets to the at least one outlet as
a ratio of desired fluid to undesired fluid in the fluid composition increases.

10. The screen assembly of claim 1, wherein the autonomous valve
is coupled to the non-telescoping portion of the piston.

11. The screen assembly of claim 1, wherein the autonomous valve
is coupled to the telescoping portion of the piston, and therefore moves with
the telescoping portion.

12. A method of producing a fluid composition from a subterranean
formation, comprising:

introducing a screen assembly into the subterranean formation, the

screen assembly comprising a base pipe defining at least one
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opening therein, a rigid member disposed about a first portion of
the base pipe, a swellable material disposed about a second
portion of the base pipe, and a filter medium at least partially
disposed about the swellable material and coupled thereto;

expanding the swellable material toward an inner surface of a wellbore
and thereby actuating a piston arranged within the rigid
member, the piston having a telescoping portion coupled to the
filter material and movably arranged within a non-telescoping
portion of the piston;

filtering the fluid composition through the filter material and directing a

filtered fluid to the piston;

receiving the filtered fluid with an autonomous valve vertically arranged

within the piston, the autonomous valve comprising:

a top defining at least two apertures that provide fluid
communication from the filter medium into
corresponding inlets of the autonomous valve;

a flow chamber in fluid communication with the
corresponding inlets and through which a fluid
composition is able to flow;

a bottom defining at least one outlet in fluid
communication with the flow chamber; and

at least one structure spirally oriented relative to the at
least one outlet; and

inducing spiral flow of the fluid composition about the at least one

outlet using the at least one structure and thereby regulating a
flow of the filtered fluid through the piston.

13. The method of claim 12, further comprising impeding a change in
direction of flow of the filtered fluid radially toward the at least one outlet
using the at least one structure.

14. The method of claim 12, further comprising flowing the filtered
fluid more directly from the corresponding inlets to the at least one outlet as a

viscosity of the filtered fluid increases.
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15. The method of claim 12, further comprising flowing the filtered
fluid more directly from the corresponding inlets to the at least one outlet as a
velocity of the filtered fluid decreases.

16. The method of claim 12, further comprising flowing the filtered

fluid more directly from the corresponding inlets to the at least one outlet as a
ratio of desired fluid to undesired fluid in the filtered fluid increases.

17. A screen assembly capable of being disposed in a wellbore,

comprising:

a base pipe comprising a sidewall portion having a first portion that
defines a first opening and a second portion that defines a
second opening;

a first rigid member disposed about the first portion of the base pipe
and having a first piston arranged therein, the first piston having
a first telescoping portion movably arranged within a first non-
telescoping portion;

a second rigid member disposed about the second portion of the base
pipe and having a second piston arranged therein, the second
piston having a second telescoping portion arranged within a
second non-telescoping portion;

a first autonomous valve vertically arranged within the first piston and
providing fluid communication between a filter medium and the
first opening in the base pipe, the filter medium being disposed
at least partially about the base pipe and coupled to the first
telescoping portion of the first piston near a first end of the filter
medium;

a second autonomous valve vertically arranged within the second piston
and providing fluid communication between the filter medium
and the second opening in the base pipe, the filter medium also
being coupled to the second telescoping portion of the second
piston near a second end of the filter medium, wherein each of
the first and second autonomous valves comprise:

a top defining at least two apertures that provide fluid

communication from the filter medium into
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corresponding inlets of the corresponding
autonomous valve;

a flow chamber in fluid communication with the
corresponding inlets and through which a fluid
composition is able to flow;

a bottom defining at least one outlet in fluid
communication with the flow chamber; and

at least one structure spirally oriented relative to the at
least one outlet and configured to induce spiral flow
of the fluid composition about the at least one
outlet; and

a swellable material disposed about a third portion of the base pipe

located between the first portion and the second portion, the
filter medium being at least partially disposed about the
swellable material and capable of filtering fluids and directing the
fluids to the first piston and the second piston, wherein, as the
swellable material expands, at least a portion of the filter
medium is displaced toward a surface of the wellbore, thereby
extending the first and second telescoping portions.

18. The screen assembly of claim 17, wherein the top of each of the
first and second autonomous valves engages the at least one structure so as
to form the flow chamber and wherein the at least one structure impedes a
change in direction of flow of the fluid composition radially toward the at least
one outlet.

19. The screen assembly of claim 18, wherein the at least one
structure increasingly impedes the change in direction radially toward the at
least one outlet in response to at least one of a) increased velocity of the fluid
composition, b) decreased viscosity of the fluid composition, and c) a reduced
ratio of desired fluid to undesired fluid in the fluid composition.

20. The screen assembly of claim 17, wherein the at least one
structure comprises at least one of a vane and a recess.

21. The screen assembly of claim 17, wherein the at least one

structure comprises multiple spaced apart structures.
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22. The screen assembly of claim 21, wherein spacing between
adjacent multiple spaced apart structures decreases in a direction of spiral
flow of the fluid composition.

23. The screen assembly of claim 17, wherein the fluid composition
flows more directly from the corresponding inlets to the at least one outlet as
a viscosity of the fluid composition increases.

24. The screen assembly of claim 17, wherein the fluid composition
flows more directly from the corresponding inlets to the at least one outlet as
a velocity of the fluid composition decreases.

25. The screen assembly of claim 17, wherein the fluid composition
flows more directly from the corresponding inlets to the at least one outlet as
a ratio of desired fluid to undesired fluid in the fluid composition increases.

26. The screen assembly of claim 17, wherein one or both of the first
and second autonomous valves is coupled to the corresponding first and
second non-telescoping portion of the first and second pistons, respectively.

27. The screen assembly of claim 17, wherein one or both of the first
and second autonomous valves is coupled to the corresponding first and
second telescoping portions of the first and second pistons, respectively, and
therefore moves with the first or second telescoping portions.

28. The screen assembly of claim 11, wherein the telescoping portion
includes a lip configured to seat the autonomous valve.

29. The screen assembly of claim 27, wherein one or both of the first
and second telescoping portions includes a lip configured to seat the

corresponding autonomous valve.
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