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What is claimed is:

1. A sand control device for restricting the flow of particles within a welthor,
control device comprising:

at least a first compartment, wherein each compartment comprises:

PCT/US2012/052085

CLAIMS

, the sand

a base pipe having a permeable section and an impérmeable section,

a first filtering conduit circumscribing the base pige and forming a first
annular region between the base pipe and the first filtering conduit, the first
filtering conduit having a filtering medium adjacent yhe impermeable section of
the base pipe,

a second filtering conduit also circyfmscribing the base pipe and
forming a second annular region betweegl the base pipe and the second
filtering conduit, the second filtering gonduit having a filtering medium
adjacent the permeable section of the gase pipe,

a btank tubular housing circyfmscribing the second filtering conduit and
forming a third annular region bgtween the second filtering conduit and the
surrounding housing, and

an under-flow ring gfsposed along the base pipe between the first
filtering conduit and the gecond filtering conduit, the under-flow ring placing
the first annular regioryin fluid communication with the third annular region,

and the under-flow gihg having an outer diameter that sealingly receives the

2. The sand control deyice of claim 1, wherein the first filtering conduit and the second

screen or a wirg mesh.

4,

Thg sand control device of claim 1, further comprising:
least a second compartment.

The sand control device of claim 4, further comprising:
at least one shunt tube adjacent to the first filtering conduit and the second filtering
conduit, the at least one shunt tube running longitudinally substantially along the first
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compartment and the second compartment and providing an alternate flow path for grayél

slurry during a gravel-packing operation.

6. The sand control device of claim 1, wherein the under-flow ring comprises:

a tubular body having an inner diameter and an outer diameter;

at least two inner ridges radially and equi-distantly spaced about the ifiner diameter;
and

flow channels between the at least two inner ridges for directing fgrmation fluids.

7. The sand control device of claim 6, wherein:
the flow channels are oriented to direct the flow of production fluids from the first
annular region into the third annular region during a productioryoperation.

8. The sand control device of claim 7, further compriging:

a baffle ring disposed between the under-flow phg and the second filtering conduit for
circumferentially dispersing fluids as the fluids mov¢/ from the first annular region to the third
annular region; and

wherein the baffle ring comprises a tybular body having an inner diameter and an

outer diameter.

9. The sand control device of claif 8, wherein the baffle ring further comprises:

at least two outer baffles radially and equi-distantly spaced about the outer diameter;
and

flow channels between jhe at least two outer baffles for dispersing formation fluids.

10. The sand control dévice of claim 8, wherein the baffle ring further comprises:

an inner shouldegf; and

a plurality of §fuid distribution ports placed radially and equi-distantly around the inner
shoulder, with the fluid distribution ports being configured to receive formation fluids from the

under-flow ring dnd deliver the formation fluids into the third annuiar region.

11. The¢ sand control device of claim 7, further comprising:

section of blank pipe disposed between the under-flow ring and the second filtering
condit for permitting a circumferential dispersion of fluids as the fluids move from the first
anglular region to the third annular region; and

wherein the housing also circumscribes the section of blank pipe.
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12. The sand control device of claim 6, wherein:
the flow channels are oriented to direct the flow of injection fluids from the Ahird

annular region into the first annular region during an injection operation.

13. The sand control device of claim 1, wherein the sand control device is bgtween about
10 feet (3.05 meters) and 40 feet (12.19 meters) in length.

14. The sand control device of claim 4, wherein each compartmeny/is between about 5
feet (1.52 meters) and 40 feet (12.19 meters) in length.

15. The sand control device of claim 8, wherein the at least ghe permeable section of the
base pipe comprises (i) circular holes, (i) slots, (i) a woupd screen, or (iv) combinations
thereof for receiving formation fluids from the second filterigg conduit.

16. The sand control device of claim 8, wherein:
the first filtering conduit comprises a first end and a second end;
the first annular region in the first compagment is sealed at the first end; and

an under-flow ring is placed along the first filtering conduit at the second end.

17.  The sand control device of claim/&, wherein:

the second filtering conduit comprises a first end proximal to the first filtering conduit,
and a second end distal to the first filtering conduit; and

an under-flow ring is plagéd proximate the first end of the second filtering conduit.

18. The sand control defice of claim 17, wherein:

the second and/third annular regions in the first compartment are sealed at the
second end of the segond filtering conduit; and

the blank tybular housing circumscribing the second filtering conduit is also sealed at
the second end gf the second filtering conduit.

19. The/sand control device of claim 1. further comprising:
least one wall disposed inside (i) the first annular region, (ii) the third annular
regiog, or (iii) both, to form at least one chamber in (i) the first annular region, (ii) the third
anglular region, or (iii) both;
wherein the chamber has at least one inlet and at least one outlet; and wherein the at

least one chamber is adapted to accumulate particles in the chamber to progressively
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increase resistance to fluid flow through the chamber in the event the at least one inletAs

impaired and allows particles larger then a predetermined size to pass into the chamber,

20. A method for completing a wellbore in a subsurface formation, thg method
comprising:
providing a sand control device, the sand control device comprising:
at least a first compartment, wherein each compartment comprises:

a base pipe having a permeable section and an ighpermeable section,
the base pipe being in fluid communication with a strifig of tubing within the
wellbore,

a first filtering conduit circumscribing the Pase pipe and forming a first
annular region between the base pipe and thg first filtering conduit, the first
filtering conduit having a filtering medium adjacent the impermeable section of
the base pipe,

a second filtering conduit als6 circumscribing the base pipe and
forming a second annular region Petween the base pipe and the second
filtering conduit, the second filtering conduit having a filtering medium
adjacent the permeable sectioryof the base pipe,

a blank tubular houging sealingly circumscribing at least the second
filtering conduit and forpling a third annular region between the second
filtering conduit and the/surrounding housing, and

an under-floyf ring disposed between the first filtering conduit and the
second filtering A£onduit and placing the first annular region in fluid
communicatiory/with the third annular region, and the under-flow ring having
an outer diameter that sealingly receives the blank tubular housing at an end;
and

running the sapd control device into a wellbore to a selected subsurface location, and
thereby forming ap’ annulus in the wellbore between the sand control device and the

surrounding wellfore.
21, TheMethod of claim 20, further comprising:
ryhining the at least a first compartment into an inner diameter of a completion tool of

a previbusly-completed wellbore.

The method of claim 21, wherein the completion tool is a perforated pipe or a sand
control device.
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23. The method of claim 20, further comprising:
injecting a gravel slurry into the wellbore in order to form a gravel pack around

sand control device and within the annulus.

24, The method of claim 20, wherein the filtering medium of the first filtering ¢bnduit and
the filtering medium of the second filtering conduit each comprises a wound wiré screen or a

wire mesh.

25. The method of claim 20, wherein the at least a first compartment/omprises at least a

first compartment and a second compartment.

26. The method of claim 20, wherein:

the sand control device further comprises at least one ghunt tube adjacent to the first
filtering conduit, the second filtering conduit, and the houging, the at least one shunt tube
running longitudinally substantially along the first comp#rtment and providing an alternate
flow path for gravel slurry during the gravel-packing opgration; and

the method further comprises:

injecting the gravel slurry at least partially through the at least one shunt tube

to allow the gravel slurry to hypass any’ premature sand bridges or packers around
the sand control device so that the ywellbore is more uniformly gravel-packed within
the annulus around the sand contrgf device.,
27. The method of claim 20, whergin the under-flow ring comprises:

a tubular body having an inger diameter and an outer diameter;

at least two inner ridges fadially and equi-distantly spaced about the inner diameter;
and

flow channels betweén the at least two inner ridges for directing formation fluids.

28. The method of glaim 20, wherein:
the tubing ig" a string of production tubing such that the base pipe is in fluid
communication with a string of production tubing: and

the flow/channels of the under-flow ring are oriented to direct the flow of production

the formation fluids comprise hydrocarbon fluids; and
the method further comprises:
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producing hydrocarbon fluids from the subsurface formation, through e
filtering medium of the first filtering conduit, along the first annular region, through the
under-flow ring, into the third annular region, through the filtering media of the/&econd
filtering conduit, into the second annular region, through the permeable segfion of the
base pipe, and up the production tubing.

30.  The method of claim 29, wherein the sand control device further copiprises:
a baffle ring disposed between the under-flow ring and the secord filtering conduit for

dispersing fluids as the fluids move from the first annular region to the/third annular region.

31. The methed of claim 30, wherein the baffle ring comprisgg:

a tubular body having an inner diameter and an outer dhameter;

at least two outer baffles radially and equi-distantly Apaced about the outer diameter;
and

flow channels between the at least two outer bfffles for dispersing formation fluids.

32. The method of claim 29, wherein the sang’ control device further comprises:

a section of blank pipe disposed betweén the under-flow ring and the second fiftering
conduit for permitting a circumferential dispersion of fluids as the fluids move from the first
annular region to the third annular region/and

wherein the housing also circupiscribes the section of blank pipe.

33. The method of claim 20, Avherein the sand control device is between about 10 feet
(3.05 meters) and 40 feet (12.99 meters) in length.

34. The method of clgim 25, wherein each compartment is between about 5 feet (1.52
meters) and 40 feet (1219 meters) in length.

35. The methgd of claim 20, wherein the at least one permeable section of the base pipe
comprises (i) Lircular holes, (i) slots, (i) a wound screen, (iv) a wire mesh, or (v)

combinationg'thereof for receiving formation fluids from the second filtering conduit.

he method of claim 35, wherein:
the first filtering conduit comprises a first end and a second end;
the first annular region in the first compartment is sealed at the first end; and

an under-flow ring is placed along the first filtering conduit at the second end.
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37. The method of claim 35, wherein:
the second filtering conduit comprises a first end proximal to the first filtering cop@uit,
and a second end distal to the first filtering conduit; and

an under-flow ring is placed proximate the first end of the second filtering conduit.

38. The method of claim 37, wherein:

the second and third annular regions in the first compartment gre sealed at the
second end of the second filtering conduit; and

the blank tubular housing circumscribing the second filtering ¢gnduit is also sealed at

the second end of the second filtering conduit,

39. The method of claim 20, wherein:

the tubing is a string of injection tubing such /Ahat the base pipe is in fluid
communication with a string of injection tubing; and

the flow channels of the under-flow ring are griented to direct the flow of injection
fluids from the third annular region into the firs{/'annular region during a fluid injection

operation.

40. A system for producing fluid from a wellbore, the system comprising:

providing a wellbore to a subsurfate formation comprising a producible fluid;

preparing the wellbore to contyol sand production, by running a sand control device
into a wellbore to a selected substrface location, and thereby forming an annulus in the
wellbore between the sand conjfol device and the surrounding wellbore, the sand control
device comprising:

at least a firsf’compartment, wherein each compartment comprises:
a béase pipe having a permeable section and an impermeable section,

the basg pipe being in fluid communication with a string of tubing within the

a first filtering conduit circumscribing the base pipe and forming a first

nnular region between the base pipe and the first filtering conduit, the first

filtering conduit having a filtering medium adjacent the impermeabie section of
the base pipe,

a second filtering conduit also circumscribing the base pipe and

forming a second annular region between the base pipe and the second

filtering conduit, the second filtering conduit having a filtering medium

adjacent the permeable section of the base pipe,
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a blank tubular housing sealingly circumscribing at least the seconid
filtering conduit and forming a third annular region between the sgéond
filtering conduit and the surrounding housing, and

an under-flow ring disposed between the first filtering conduit and the
second filtering conduit and placing the first annular region in fluid
communication with the third annular region, and the under-fléw ring having
an outer diameter that sealingly receives the blank tubular ousing at an end;
and

producing fluid from the wellbore by passing the fluid through At least a portion of the

sand control device.




CLAIMS

1. A sand control device for restricting the flow of particles within a wellbore, the
sand control device comprising:
at least a first compartment, wherein each compartment comprises:

a base pipe having a permeable section and an impermeable
section,

a first filtering conduit circumscribing the base pipe and forming a
first annular region between the base pipe and the first filtering conduit,
the first filtering conduit having a filtering medium adjacent the
impermeable section of the base pipe,

a second filtering conduit also circumscribing the base pipe and
forming a second annular region between the base pipe and the second
filtering conduit, the second filtering conduit having a filtering medium
adjacent the permeable section of the base pipe,

a blank tubular housing circumscribing the second filtering conduit
and forming a third annular region between the second filtering conduit
and the surrounding housing, and

an under-flow ring disposed along the base pipe between the first
filtering conduit and the second filtering conduit, the under-flow ring
placing the first annular region in fluid communication with the third
annular region, and the under-flow ring having an outer diameter that
sealingly receives the blank tubular housing at an end.

2. The sand control device of claim 1, wherein the first filtering conduit and the
second filtering conduit are each substantially concentrically placed around the base

pipe.

3. The sand control device of claim 1, wherein the filtering medium of the first
filtering conduit and the filtering medium of the second filtering conduit each comprises a

wound wire screen or a wire mesh.

4, The sand control device of claim 1, further comprising:

at least a second compartment.

5. The sand control device of claim 4, further comprising:
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at least one shunt tube adjacent to the first filtering conduit and the second
filtering conduit, the at least one shunt tube running longitudinally substantially along the
first compartment and the second compartment and providing an alternate flow path for

gravel slurry during a gravel-packing operation.

6. The sand contral device of claim 1, wherein the under-flow ring comprises:

a tubular body having an inner diameter and an outer diameter;

at least two inner ridges radially and equi-distantly spaced about the inner
diameter; and

flow channels between the at least two inner ridges for directing formation fluids.

7. The sand control device of claim 6, wherein:
the flow channels are oriented to direct the flow of production fluids from the first
annular region into the third annular region during a production operation.

8. The sand control device of claim 7, further comprising:

a baffle ring disposed between the under-flow ring and the second filtering conduit
for circumferentially dispersing fiuids as the fluids move from the first annular region to
the third annular region; and

wherein the baffle ring comprises a tubular body having an inner diameter and an

oputer diameter.

9. The sand control device of claim 8, wherein the baffle ring further comprises:
at least two outer baffles radially and equi-distantly spaced about the cuter

diameter; and
flow channels between the at least two outer baffies for dispersing formation

fluids.

10.  The sand control device of claim 8, wherein the baffle ring further comprises:

an inner shoulder; and

a plurality of fluid distribution ports placed radially and equi-distantly around the
inner shoulder, with the fluid distribution ports being configured to receive formation fluids
from the under-flow ring and deliver the formation fluids into the third annular region.

11.  The sand control device of claim 7, further comprising:
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a section of blank pipe disposed between the under-flow ring and the second
filtering conduit for permitting a circumferential dispersion of fluids as the fluids move
from the first annular region to the third annular region; and

wherein the housing also circumscribes the section of blank pipe.

12. The sand controf device of claim 6, wherein:
the flow channels are oriented to direct the flow of injection fluids from the third

annular region into the first annular region during an injection operation.

13. The sand control device of claim 8, wherein:

the second filtering conduit comprises a first end proximal to the first filtering
conduit, and a second end distal to the first filtering conduit; and

an under-flow ring is placed proximate the first end of the second filtering conduit.

14, The sand control device of claim 13, wherein:

the second and third annular regions in the first compartment are sealed at the
second end of the second filtering conduit; and

the blank tubular housing circumscribing the second filtering conduit is also

sealed at the second end of the second filtering conduit.

15.  The sand control device of claim 1, further comprising:

at least one wall disposed inside (i) the first annular region, (i} the third annular
region, or {iii) both, to form at least one chamber in (i) the first annular region, (ii) the third
annular region, or (iii} both;

wherein the chamber has at least one inlet and at least one outlet; and wherein
the at least one chamber is adapted to accumulate particles in the chamber to
progressively increase resistance to fluid flow through the chamber in the event the at
least one inlet is impaired and allows particles larger then a predetermined size to pass

into the chamber.

18. The sand control device according to any of the preceding claims, using in a
method for completing a welibore in a subsurface formation, the method comprising:
providing a sand control device, the sand control device comprising:
at least a first compartment, wherein each compartment comprises:
a base pipe having a permeable section and an impermeable
section, the base pipe being in fluid communication with a string of tubing

within the wellbore,
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a first filtering conduit circumscribing the base pipe and forming a
first annular region between the base pipe and the first filtering conduit,
the first filtering conduit having a filtering medium adjacent the
impermeable section of the base pipe,

a second filtering conduit also circumscribing the base pipe and
forming a second annular region between the base pipe and the second
filtering conduit, the second filtering conduit having a filtering medium
adjacent the permeable section of the base pipe,

a blank tubular housing sealingly circumscribing at least the
second filtering conduit and forming a third annular region between the
second filtering conduit and the surrounding housing, and

an under-flow ring disposed between the first filtering conduit and
the second filtering conduit and placing the first annular region in fluid
communication with the third annular region, and the under-flow ring
having an outer diameter that sealingly receives the blank tubular housing
at an end; and

running the sand control device into a wellbore to a selected subsurface location,
and thereby forming an annulus in the wellbore between the sand contro! device and the

surrounding wellbore.

17.  The method of claim 16, further comprising:
running the at least a first compartment into an inner diameter of a completion tool

of a previously-completed wellbore.

18. The method of claim 17, wherein the completion tool is a perforated pipe or a

sand control device.

18.  The method of claim 16, further comprising:
injecting a gravel slurry into the wellbore in order to form a gravel pack around the

sand contro| device and within the annulus.

20. The method of claim 16, wherein the filtering medium of the first filtering conduit
and the filtering medium of the second filtering conduit each comprises a wound wire

screen or a wire mesh.

21. The method of claim 16, wherein the at least a first compartment comprises at

least a first compartment and a second compartment.
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22.  The method of claim 16, wherein:

the sand control device further comprises at least one shunt tube adjacent to the
first filtering conduit, the second filtering conduit, and the housing, the at least one shunt
tube running longitudinally substantially along the first compartment and providing an
alternate flow path for gravel slurry during the gravel-packing operation; and

the method further comprises:

injecting the gravel slurry at least partially through the at least one shunt
tube to allow the grave! slurry to bypass any premature sand bridges or packers
around the sand control device so that the wellbore is more uniformly gravel-

packed within the annulus around the sand control device.

23.  The method of claim 16, wherein:

the tubing is a string of injection tubing such that the base pipe is in fluid
communication with a string of injection tubing; and

the flow channels of the under-flow ring are oriented to direct the flow of injection
fluids from the third annular region into the first annular region during a fluid injection

operation.

24.  The method of claim 23, further comprising:
injecting a fluid into the tubing; and
further injecting the fiuid into the base pipe, into the second annular
region, through the filtering media of the second filtering conduit, into the third
annular region, through the under-flow ring, into the first annular region, through
the filtering media of the first filtering conduit, and into the surrounding subsurface

formation.
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