
WO 2014/003756 
	

PCT/US2012/044578 

CLAIMS 

What is claimed is: 

1. A 	screen 	assembly 	capable 	of 	being 	disposed 	in 	a 	we IL 	re, 

comprising: 

a base pipe comprising a sidewall portion defining at least on 	opening 

therein; 

a rigid member disposed about a first portion of the base pi- e and having 

a piston arranged therein, the piston having a tel-scopino portion 

movably arranged vvithin a non-telescoping port. 

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 meth 	being disposed at least 

partially about the base pipe and coup -d to the telescoping portion 

of the piston; and 

a swellable material disposed about a se,  and portion of the base pipe, the 

filter medium being at least p. tally disposed about the swellable 

material and configured to fi 	er and direct the fluids to the piston, 

wherein, as the swellabl 	material expands, at least part of the 

filter medium is displac,,d toward an inner surface of the wellbore, 

thereby extending th. telescoping portion. 

2. The screen assern,, y of daim 1, wherein the autonomous valve 

comprises: 

at least one inlet in f 	id communication with the filter medium; 

a flow chamber i, 	fluid communication with the at least one inlet and 

through 	ich a fluid composition is able to flow; 

at least one 	het in fluid communication with the flow chamber; and 

at least o 	.- structure spirally oriented relative to the at least one outlet, 

w,  ereby 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 least one structure 

imped 	a change in direction of flow of the fluid composition radially toward the 

at le-st one outlet. 

4. 	The screen assembly of claim 3, wherein the at least one structure 

ncreasingly 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 c) a reduced 

ratio of desired fluid to undesired fluid in the fluid composition, 

5. The screen assembly of claim 2, wherein the at least one st LAC 	re 

comprises at least one of a vane and a recess, 

6. The screen assembly of claim 2, wherein the at least one 	ructure 

comprises multiple spaced apart structures. 

7. The screen assembly of claim 2, wherein spacing bete een adjacent 

structures decreases in a direction of spiral flow of the fluid comr_..sition, 

8. The screen assembly of claim 2, wherein the fluis composition flows 

more directly from the at least one inlet to the at least onoutlet as a viscosity 

of the fluid composition increases, 

9. The screen assembly of claim 2, wherein 	e fluid composition flows 

more directly from the at least one inlet to the at le .t one outlet as a velocity of 

the fluid composition decreases. 

10. The screen assembly of claim 2, w erein the fluid composition flows 

more directly from the at least one inlet to 	e at least one outlet as a ratio of 

desired fluid to undesired fluid in the fluid 	omposition increases, 

11. The screen assembly of cl im 1, wherein the autonomous valve is 

coupled to the non-telescoping portio 	of the piston. 

	

12, 	The screen assembly if claim 1, wherein the autonomous valve is 

coupled to the telescoping portii.n of the piston, and therefore moves with the 

telescoping portion. 

	

13. 	A method of 	-oducing a fluid composition from a subterranean 

formation, comprising: 

introducing a screen assembly into the subterranean formation, the screen 

assems y comprising a 	base pipe defining at least one opening 

ther 	n, a rigid member disposed about a first portion of the base 

pi ;e, a swellable material disposed about a second portion of the 

.ase pipe, and a filter medium at least partially disposed about the 

swellable material and coupled thereto; 

e panding 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; 
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filtering the fluid composition through the filter material and directing a 

filtered fluid to the piston; and 

regulating a flow of the filtered fluid composition through the piston 	tith 

an autonomous valve arranged within the piston, the auton ,mous 

valve providing fluid communication between the filter mer um and 

the at least one opening in the base pipe. 

14. The method of claim 13, wherein the autonomous val e includes at 

least one inlet in fluid communication vvith the filter medium, a ' ow chamber in 

fluid communication with the at least one outlet, and at leas 	one outlet hi fluid 

communication with the flow chamber, 

the method further comprising inducing spiral flow *f the fluid composition 

about the at least one outlet using at le..t one structure arranged 

within the flow chamber and spirally or -nted relative to the at least 

one outlet. 

15. The method of claim 14, further comprising impeding a change hi 

direction of flow of the fluid composition rat. ally toward the at least one outlet 

using the at least one structure. 

16. The 	method 	of 	claim 	1 	further 	comprising 	flowing 	the 	fluid 

composition more directly from the a 	east one inlet to the at least one outlet as 

a viscosity of the fluid composition 	creases. 

17. The 	method 	of 	cl,im 	14, 	further 	comprising 	flowing 	the 	fluid 

composition more directly fro , the at least one inlet to the at least one outlet as 

a velocity of the fluid comp,. ition decreases. 

18. The 	metho* 	of 	claim 	14, 	further 	comprising 	flowing 	the 	fluid 

composition more dire'; y from the at least one inlet to the at least one outlet as 

a ratio of desired flu". to undesired fluid in the fluid composition increases. 

IS. 	A 	s 	een 	assembly 	capable 	of 	being 	disposed 	in 	a 	wellbore, 

comprising: 

a 	bas' 	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; 
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a second rigid member disposed about the second portion of the base pipe 

and having a second piston arranged therein, the second pisto 

having a second telescoping portion arranged within a second 	••n- 

telescoping portion; 

a first autonomous valve arranged within the first piston and 	oviding 

fluid communication between a filter medium and the fi 	t opening 

in the first base pipe, the filter medium 	being disposed at least 

partially about the base pipe and coupled to the 	rst telescoping 

portion of the first piston near a first end of the fi er medium; 

a 	second 	autonomous valve arranged 	within 	the second 	piston 	and 

providing fluid communication between the filter medium and the 

second opening in the second base pip 	the filter medium also 

being 	coupled to the second telescorino 	portion of the second 

piston near a second end of the filter 	edium; and 

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

located between the first portio 	and the second portion, the filter 

medium 	being 	at 	least 	pa 	laity 	disposed 	about 	the 	swellable 

material and capable of flit -ring fluids and directing the fluids to the 

first 	piston 	and 	the 	s „ond 	piston, 	wherein, 	as 	the 	swellable 

material 	expands, 	a 	least 	a 	portion 	of 	the 	filter 	medium 	is 

displaced toward a -urface of the wellbore, thereby extending the 

first and second 	-lescoping portions. 

20. The screen a -  embly of daim 19, wherein each of the first and 

second autonomous valv 	comprises: 

at least one inle 	in fluid communication with the filter medium; 

a flow chain.-r in fluid communication with the at least one inlet and 

thro 	h which a fluid composition is able to flow; 

at least • le outlet in fluid communication with the flow chamber; and 

at lea 	one structure spirally oriented relative to the at least one outlet, 

whereby the at least one structure induces spiral flow of the fluid 

composition about the at least one outlet. 

21. The screen assembly of claim 20, wherein the at least one structure 

in' edes a change in direction of flow of the fluid composition radially 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 least oi.  

outlet 	in 	response 	to 	at 	least 	one 	of 	a) 	increased 	velocity 	of 	the 	id 

composition, b) decreased viscosity of the fluid composition, and c) a r—iuced 

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

	

"`". 	The screen assembly of claim 20, wherein the at least o 	structure 

comprises at least one of a vane and a recess. 

24. The screen assembly of claim 20, wherein the at lec 	t one structure 

comprises multiple spaced apart structures. 

25. The 	screen 	assembly 	of 	claim 	20, 	where 	spacing 	between 

adjacent 	structures 	decreases 	in 	a 	direction 	of 	sp 	I 	flow 	of 	the 	fluid 

composition. 

26. The screen assembly of dam 20, w 	rein the fluid composition 

flows more directly from the at least one inlet 	A the at least one outlet as a 

viscosity of the fluid composition increases. 

27. The screen assernbly of claim 	0, wherein the fluid composition 

flows more directly from the at least on. inlet to the at least one outlet as a 

velocity of the fluid composition decrea 	. 

28. The screen assembly o 	claim 20, wherein the fluid composition 

flows more directly from the at lea 	one inlet to the at least one outlet as a ratio 

of desired fluid to undesired fluff. in the fluid composition increases. 

29. The screen asses' bly of claim :1.9, wherein one or both of the first 

and second autonomous v 	'es is coupled to the corresponding first and second 

non-telescoping portion 	the first and second pistons, respectively. 

30. The scree 	assembly of claim 19, wherein one or both of the first 

and second autono 	ous valves is coupled to the corresponding first and second 

telescoping porti 	s of the first and second pistons, respectively, and therefore 

moves with the 	first 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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