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ABSTRACT

An expandable device, such as a sand screen, 1s used

in a wellbore. The expandable device comprises an

expandable base pipe and a filter layer that facilitates

expansion of the device while maintaining filterilng

.

capability.
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EXPANDABLE SYSTEMS THAT FACILITATE DESIRED
FLUID FLOW

BACRKGROUND

[0001] A variety of systems are utilized 1n

facilitating the production of fluids from subterranean

environments. In some applications, certain solid

particles are flltered from a fluid flow to enhance
production of the desired fluid. For example, sand screen

designs are utilized 1n wellbores drilled to facilitate the

production of hydrocarbon-based fluids. Typically, the

sand screen has a tubular configuration and 1s inserted

into the wellbore and deployed at a desired location.

Openings through the sand screen permit the flow of fluid

from the surrounding formation into an interior of the sand

screen for movement to a desired collection point or other

location. Such filtering devices are comprised of one or

more layers that permit fluid flow therethrough. In some
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designs, the screen may comprise an expandable tubular. Also, the flow of fluid into

a wellbore may be segregated into zones by, for example, packers deployed along

the screen.

SUMMARY

[0002] The present invention relates to expandable systems that may be
utilized, for example, in a wellbore drilled into a subterranean formation. The
expandable systems are designed to improve or otherwise facilitate certain flow

characteristics by, for example, filtering and/or zonal isolation.

Aspects of embodiments disclosed herein relate to an expandable sand
screen for use in a wellbore, comprising: an expandable base pipe; a base filter layer
disposed along the expandable base pipe; and a separable filter layer disposed along
the base pipe, the base filter layer having a solid region disposed at a separation
area of the separable filter layer wherein the base filter layer and the separable filter

layer are not directly connected to the base pipe.

Aspects of embodiments disclosed herein relate to an expandable sand
screen for use in a wellbore, comprising: an expandable base pipe; a base filter layer
disposed along the expandable base pipe; a separable filter layer disposed along the
base pipe, the base filter layer having a solid region disposed at a separation area of
the separable filter layer wherein the base filter layer and the separable filter layer are
not directly connected to the base pipe; and a shroud surrounding the base filter layer

wherein the shroud comprises a plurality of shroud sections affixed to the base pipe.

Aspects of embodiments disclosed herein relate to an expandable sand
screen for use in a wellbore, comprising: an expandable base pipe; a base filter layer
disposed along the expandable base pipe; a separable filter layer disposed along the
base pipe, the base filter layer having a solid region disposed at a separation area of
the separable filter layer wherein the base filter layer and the separable filter layer are

not directly connected to the base pipe; a shroud surrounding the base filter layer;
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and at least one backing strip extending longitudinally along the expandable base

pipe, the backing strip serving to connect the shroud to the expandable base pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Certain embodiments of the invention will hereafter be described with

5 reference to the accompanying drawings, wherein like referenced numerals denote

like elements, and;

3a



[0004]

expandable

the present 1nvention;

[0005]

device

[0006]

device

[0007]

device

[0008]

device

[0009] Figure 6 1s
devlice 1llustrated 1in
[0010] Figure 7 1s
device 1llustrated 1in
[0011] Figure 8 1.
section filter,
invention;

[0012] Figure 9
multi-section filter of
[0013] Figure 10

multi-section

Figure 1 1s a schematic 1llustration o:

Figure Z
1llustrated

F'igure 3
1llustrated

Figure 4

11]lustrated

F'igure 5
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1]llustrates another embodiment of the

F'igure 8;

1]llustrates another embodiment of the

filter of
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Figure 8;
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multi-sect
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[0016]
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Figure 11 1llustrates another embodiment of the

ion filter of Figure 8;

Figure 12 1llustrates another embodiment of the

”

1on filter of Figure §;

Figure 13 1llustrates an example of a laminated

i

filter, according to an embodiment of the present

Figure 14 1llustrates another embodiment of the

ion filter of Figure 8;

Figure 15 1llustrates a

filter i1incorporating

rollers, according to an embodiment of the present

invention;

[0019]

utilizing

[0020]

expandable

F'igure 16 1llustrates another example o:

rollers;

"

a filter

FFigure 17 1llustrates another example of an

filtering device,

the present invention;

[0021]

eXxpandable

individual

according to an embodiment of

Figure 18 1llustrates another example of an

filter sections,

the present i1nvention;
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[0022] Figure 19 1llustrates another embodiment of the

expandable filtering device 1llustrated in Figure 18;

[0023] Ffigure 20 1llustrates another example of a filter
utilizing rollers;
[0024] Figure 21 1llustrates another example of an

expandable filtering devilice, accordling to an embodiment of

the present 1nvention;

[0025] Figure 22 illustrates another example of an

expandable filtering device, according to an embodiment of

the present i1nvention;

F—
o

[0026] Figure Z3 1llustrates another example of an

expandable filtering device, according to an embodiment of

the present invention;

[0027] Figure 24 1llustrates an example of a sheet

material used 1n a filter, according to an embodiment of

the present 1nvention;

[0028] Figure 25 1llustrates an expanded section of the

sheet material 1llustrated i1n Figure 24;

[0029] Figure 26 1llustrates the use of multiple sheets

p—

of the filter material illustrated in Figure 25 to create

filtration openings of a desired size;

[0030] Figure 27 1llustrates the layered sheets of

Figure 26 from a cross—-sectional perspective;
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[0031] Figure 28 1llustrates another example of an

A

expandable filtering device, according to an embodiment of

the present i1nvention;

[0032] Figures 29A-29E 1llustrate another example of

0)
-

N

expandable filtering device, according to an embodiment o:

¢

the present 1nvention;

P
—

[0033] Figure 30 1llustrates another example of an

expandable filtering device utilizing blank sections to

isolate certailin zones within a wellbore, according to an

.

embodiment of the present invention; and

P
P

[0034] Figure 31 1llustrates another example of an

expandable filtering device utilizing gel materials to

P

1solate zones of a wellbore, according to an embodiment of

the present i1nvention.
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DETAILED DESCRIPTION
[0035] Referring generally to Figure 1, an expandable

filtration device 40, such as an expandable sand screen for
use in a wellbore, 1s illustrated. In the embodiment
illustrated, expandable device 40 comprises a base pipe 42.

Base pilpe 42 as a plurality of openings 44 extendlng

generally radially from an i1interior 46 of base pipe 40 to
the exterior region surrounding base plipe 42. Base pipe 42

may be formed from a metal material, such as a steel

suitable for use in a wellbore environment. The openings

44 formed through base pipe 42 may be made in a varliety of

shapes, sizes and configurations, i1ncluding the formation

of such openings as bilstable cells.

[0036] Base pipe 42 cooperates with a fillter 48 to

remove particulate matter 1n fluids flowing from a

surrounding geological formation through filter 48 and 1nto

the interior 46 of base pipe 42. In one embodiment, filter

48 may comprlise a base filter layer 50 and a separable

filter layer 52. 1In this embodiment, base filter layer 50
1s separated i1nto two halves, and the separable fillter
layer 52 1s divided into four sections 1in which pairs of

sections extend toward one another without overlapping. By

way of example, base filter layer 50 1s perforated, while

separable filter layer 52 1s a woven filter. However, base

filter layer 50 1ncludes a region 56 having no

perforations. Reglon 56 prevents the influx of

particulates through openings 44 when device 40 1s

expanded, separating the pairs of sections 54 to ilncrease

ot vf-:-=~-~v-wmmw1mwmmwmmw R A AN AR L s L e T T T Y B R P PO R RPN ¥ VTPT TV PPR IR I
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the size of a gap 58 disposed between the sections of woven

filter.

[0037] Although filter 48 and can be used 1n cooperation
with base pipe 42 1n a varilety of ways, 1ncluding

externally and internally, the 1llustrated embodiment

demonstrates the use of filter 48 along an exterior surface

of base pipe 42, such that filter 48 substantially

surrounds base pipe 42. In this example, filter 48 1s held
in position around base pipe 42 by a perforated shroud 60.
Shroud 60 1s divided 1nto two shroud sections 02, 64 to

F

which the sections of filter 48 are attached. For example,

~ r—

one half of base filter laver 50 and two sections 54 of

separable filter layer 52 may be attached to shroud section
62, €.g. by weldling, at a palr of attachment regions 66.

Attachment regions 66 are set back a desired distance from

the ends of shroud section 62 to enable attachment of

shroud section 62 to base pipe 42 by, for example, welding

P

at a weld region ©8. Similarly, the other half of base

filter 50 and the other two sections 54 of separable filter
layer 52 may be similarly attached to shroud section 64.

Shroud section 64, in turn, is affixed to base pipe 42 at

reglon ©8. In this embodiment, separable filter layer 52

1s disposed between base filter layer 50 and perforated

P

shroud 60. Also, each of the separable filter laver

sections 54 extends from the attachment regions 6©6 toward

gap 958. Thus, the size of each gap 58 increases when

device 40 1s expanded, but each expanded gap 58 1is covered

by the nonperforated region 56 of base filter layer 52 to

block the 1inflow of sand through this region.

VNTE e ATt el Zhgea g oppieh AN YR ARG ML T IO AR AN 2 T R ﬁs-&-wﬂmvﬁmr.m emmne & 8%



CA 02445126 2003-10-14

68.0352

[0038] In the embodiment of expandable device 40

1llustrated in Figure 2, base filter layer 50 and separable

p—

filter layer 52 each comprise palrs of single sheet

sections 70, 72, respectively. One pair of sheet sections

70, 72 1s affixed

to shroud section 62 at an attachment

region /4, e.g. by welding the sheet sections to the

shroud. The other pair of sheet sections 70, 72 1is

attached to shroud section 64 at another attachment region

b

/4, as 1llustrated. The ends of sheet sections 70, 72

opposlite attachment region 74 are free to slide as the

expandable device

40 1s expanded. Accordingly, perforated

shroud 60 may comprise nonperforated region 76 adjacent the

sliding ends of single sheet sections 70 and 72. In the

1llustrated embodiment, each shroud section 62, 64

comprises a nonperforated region 76 to prevent the influx

of particulates 1n that region after expansion of device

40. Alternatively or in addition to nonperforated regions

/o0, base filter 50 also may comprise nonperforated regions

/8 dilsposed proximate each unattached, sliding end of

separable filter layer 52. Thus, when device 40 is

expanded, nonperforated regions 76 and/or nonperforated

regions /8 limit the influx of particulates

*

.

from the

surrounding formation into the interior 46 of base pipe 42.

[0039] Another

embodiment of expandable device 40 is

1llustrated in Figure 3. In this embodiment, the base

similarly to that

filter layer 50 and separable filter layer 52 are arranged

11llustrated and described with reference

to Figure 1. However, an additional shut-off layer 80 is

deployed at each gap 58. For example, layer 80 may

comprlse a pair o:

f solld sectlions 82 deployed between base

10
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filter layer 50 and base pipe 42 1in the region over which
gap 58 expands. Thus, upon expansion of device 40,
particulate flow through gap 58 1s blocked by layer 80.

F

The use of layer 80 enables the formation of base filter

layer 50 without the use of any solid, nonperforated

regions. Layer 80 also can be formed as a sealed filter
laver that eventually opens to permit filtration once

device 40 has been deployed and expanded within a wellbore.

[0040] Referring generally to Figure 4, another

embodiment of expandable device 40 1s 1llustrated. In this
embodiment, base pipe 42 1is surrounded by filter 48 and

shroud 60. However, shroud 60 1s attached to base pipe 4Z

via a backing strip 82. By way of example, shroud sections
62 and ©4 may each be attached to a palr of backing strips
82. The backing strips 82 may be fastened to the base pipe
42 by fasteners (not shown), such as rivets, screws, pilins,

or other appropriate fasteners. The backing strips 82 also

can be welded to base pipe 42, but the use of fasteners can
simplify the construction of expandable device 42. Shroud
sections 62, ©4 are attached to the backing strips 82 by,

for example, welding or other fastening mechanisms. The

filter 48 may comprise a varlety of filter layers, filter
types and filter configurations, including those discussed
above with reference to Figures 1, 2 and 3. Also, backing

strips 82 may comprise other features, such as a channel

84, as i1llustrated best 1n Figure 5. Each backing strip 82
may have one or more channels 84 that can be used, for
example, to route control lines 86, such as fiber-optic
lines, electrical lines, hydraulic lines or other types o¢f

control lines along the expandable device. Also, backing

11
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strips 82 may be made, for example, from "weld friendly"

materials, such as 316 stainless steel or 825 high nickel

alloy.
[0041] In Figure 6, another embodiment of expandable
filtration device 40 is illustrated. In this embodiment,

filter 48 comprises a pleated filter layer 86. Pleated

filter layer 86 may be divided into sections, such as

sections 88 and 90 corresponding to shroud sections 62 and

64. Generally, pleated filter layer 86 comprises one or

more pleated regions 92 in which the pleated filter layer

36 1s folded back on itself to provide sufficient material

Lo accommodate the expansion of device 40.

[0042] Pleated filter layer 86 can be used alone or in

— r-—

compbination with a variety of other types of filter layers,

such as the base filter 50, illustrated in Figure 6.

Alternatively, the pleated filter lavyer can be laminated

#

with a variety of other layers 94 to form, for example, a

laminated single filter layer 96, as illustrated in Figure

7.

[0043] The construction of a pleated filter layer 86 or

filter layer section, such as pleated filter section 90,

—-

can be accomplished in a variety of ways. 1In Figure 8, for

example, an embodiment is illustrated in which the pleated

filter section is formed by a pair of primary filter

sections 98 coupled by a connecting filter section 100 that

1s folded back on itself to create the pleated region 92.

In this example, primary filter sections 98 are durable

sections designed to stop long-term sanding, and those

12
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durable sections are connected by section 100 which 1is

generally a compliant section that allows the required

bending and rolling of the material during expansion of
expandable device 42. However, connecting section 100 also
serves as a filter to stop the inflow of particulates

between primary filter sections 98.

[0044] Referring generally to Figures 9 through 14, a

variety of pleated filters are illustrated. In Figure 9,

for example, primary filter sections 98 are formed from a

-

single layer of woven materilal 102, whille connecting

section 100 is a pliable section that accommodates pleating
of the overall filter sheet. In the embodiment i1illustrated
in Figure 10, connecting section 100 also comprises a woven

material, e.g. woven material 104. Woven material 104 may

have a smaller diameter thread, a different weave

configuration or a different material, such as a polymer or
composite. For example, connecting section 100 may have a
reduced weave density, such as the embodiment illustrated
in Figure 11 where primary filter sections 98 are densely
woven and connecting section 100 is sparsely woven relative

to primary sections 98. Alternatively, connecting section

100 may 1initially be woven simillarly to primary filter
sections 98. However, the connecting section 100 1s rolled
or pressed by an approprlate press 106 1nto a compressed

section 108, as illustrated in Figure 12. Effectively,

compressed section 108 is a weakened connecting section 100
with enhanced rolling capabilities. In this example,

pleated filter layer 86 1s formed from a single woven

filter sheet having a connecting section 100 compressed to

enhance 1ts flexibility.

13
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[0045] The pleated filter layer 86 also can be formed as

a laminated single filter layer, as illustrated in Figure

13. For example, woven primary filter sections 98 can be

-
p—

affixed to a substrate layer 110 by an adhesive 112 or

other suiltable connection medium. The primary filter
sections 98 are attached to substrate 110 with a linear gap
114 therebetween. The substrate material in gap 114 serves

as connecting section 100. Thus, substrate material 110 is

pr—
—

selected with sufficient flexibility to permit the pleating

P

of substrate 110 1in the linear gap region formed between

primary fllter sections 98. It should be noted that

although filter sections 98 are described as woven filter

sections with reference to Figure 13, the filter sections

98 can be formed from other types of filter materials. 1In

another embodiment, 1llustrated 1n Figure 14, the pleated

filter section is formed as a single continuous filter,

such as a woven filter, with an interior flexible zone 116.

Interior flexible zone 116 may be formed from a flexible

materilal, such as a thin perforated sheet material.

[0046] In the latter design, as well as the designed

1llustrated in Figures 6 through 13, the pleated filter

sheet can be woven as a single woven metal sheet with the

connecting filter area having a reduced wire count, wire

diameter or other change in the weave configuration. Also,

the pleated fillter sheet can be constructed by Jjoining

three 1ndividual sheets, such as separate primary filter

sheets and a separate middle connecting sheet. The sheets

pri—

can be joined by a variety of mechanisms, such as a

metallurgical weld or an adhesive. Also, the connecting

14

e N e ARG A L B R it b YA e : e e ' T e TR S oA PN & IV R b — R



"CA 02445126 2010-07-13

78543-141

section 100 can be formed from a variety of materials,

. . , ™
including weak metal wire cloth, a woven fabric of Kevlar

or other fibers, a polymer sheet, a thin metallic sheet, or

'ﬂ

a varlety of composite or other materials that provide the

desired flexibility and rolling qualities to enable

F

expansion of the overall filtration device 40 without

damaging the filter layers. The examples listed are just a

few examples of materials and material constructions that

can be utilized 1in creating a pleated filter sheet.

[0047] Referring generally to Figure 15, the

expandability of a given filter sheet 118 can be enhanced

with the use of one or more rollers 120. For example, a

palr of elongated rollers 120 can be disposed in a folded

or pleated region 122 of filter sheet 118. The rollers 120

reduce the friction between the pleats of the filter sheet

118 as sheet 118 1s stretched to a more elongated

g

configuration. Also, at least one of the rollers 120 may

have a hollow 1nterior to receive a control line. Tn

Figure 16, an embodiment similar to that illustrated in

Figure 6 includes rollers 120 disposed in pleats 124 of

pleated filter layer 86. In the specific example

1llustrated, two elongated rollers 120 are deployed in the

pleats of each pleated filter section 90 to facilitate the
transition of pleated filter layer 86 from a contracted
state to an expanded state as the base pipe 42 and overall

device 40 are expanded within a wellbore.

[0048] With reference to Figure 17, another embodiment
of expandable device 40 1is illustrated. In this

embodiment, a filter layer 126 is deployed in the interior

15
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F

46 of base pipe 42. Filter layer 126 may be formed from a

woven filter material or other suitable filter material.

In this example, filter layer 126 comprises a single sheet
coiled along the anterior surface of base pipe 42. The
filter layer 126 i1is connected to base pipe 42 along a first
edge 128 extending longitudinally along the interior of
base plpe 42. The filter layer 126 1s colled upon itself

such that a second edge 130 overlaps first edge 128. First
edge 128 may be attached to base pipe 42 by a weldment or

i

other sultable attachment mechanism. The overlap of second

edge 130 with first edge 128 1s sufficient to accommodate

P-

expansion of base pipe 42 without creating a gap between

first edge 128 and second edge 130.

[0049] Another embodiment of expandable device 40 1is

illustrated in Figure 18. In this embodiment, a filter

layer 132 1s created by attaching multiple filter sections

134 to specific locations along base pipe 42. The multiple
filter sections 134 are attached such that openings 44 of
base pipe 42 are exposed when in the contracted state
l1llustrated 1n Figure 18. However, when base pipe 42 of
expandable device 40 1s radially expanded, the multiple

filter sections 134 are shifted to cover openings 44,

thereby filtering particulates before they enter the

interior 46 of base by 42. Typically, each of the multiple
filter sections 134 1s attached along one edge while the
opposing edge remalns free. By properly attaching the
first adage, the filter section transitions over the

opening 44, or the opening 44 moves beneath the filter

section upon expansion. The exact point of attachment of

each filter section 134 will vary with the size, spacing

16



CA 02445126 2003-10-14

68.0352

and configuration of openings 44. Alternatively, the

multiple filter sections 134 may be made of sufficient

length to effectively cover the service area of expandable
base pipe 42, as illustrated 1in Figure 19. 1In this

embodiment, the multiple filter sections 134 are disposed
over correspondlng openings 44 when 1n the contracted and

the expanded state.

[0050] As 1llustrated 1in Figure 20, excess filter

ﬁ

material may be stored to enable expansion of expandable

device 40 without damaging filter layers. For example, one

or more filter sections 136 may have excess filter material

138 stored at the circumferential ends of each filter

section 136. The excess filter material 138 may, for
example, be coiled about rollers 140. Rollers 140 are
deployed longltudilinally along base pilipe 42 and are used to

S~

roll a sufficient amount of excess filter material 138 to

fully accommodate expansion of base pipe 42 in a given
wellbore. The rollers 140 may be rotatably mounted to base

pipe 42 or other features of or near expandable device 40.

Depending on the type of material used in forming filter

sections 136, rollers 140 potentially can be replaced with

pins around which the excess filter material 138 slides as

device 40 1s expanded.

[0051] In another embodiment 1llustrated in Figure 21, a

filter sheet 142 may be formed with excess filter material

144 deployed 1n an overlapping configuration, as

1llustrated. In this embodiment, a liner 146 is deployed

between pairs of filter sheets to facililitate the relative

17
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sliding of excess filter material 144 during expansion of

the overall device 40. In the example 1llustrated 1in
Figure 21, the overall design of device 40 1s similar to
that described with reference to Figure 1. However, the

separable filter layer 52 of Figure 1 has been replaced

with the combination of overlapping filter sheets 142 and

liner 146.

[0052] Excess filter material used to accommodate

expansion of device 40 also can be stored in a folded
section or sections 148, as 1llustrated 1n Figure 22. In
this embodiment, filter 48 comprises a separable filter
layer 150, similar to separable filter layer 52 illustrated
in Figure 1. However, separable filter layer 150 connects

separating filter sections by a folded section 148. Folded

section 148 may be a different type of filtration material

F
—

sufficiently flexible to enable expansion of device 40

without creating any gaps or tears 1n separable filter

layer 150. In this embodiment, separable filter layer 150
1s divided 1nto two filter sections 152 and 154 connected
to shroud sections 62 and 64, respectively. Additionally,
a supplemental filter layer 156 may be deployed
intermediate shroud sections 62, 64 and separable filter

layer 150. For example, supplemental filter layer 156 may

pe formed as a palir of expandable filter sheets 158.

Alternatively, folded sections 148 may be removed, and

supplemental filter sections 158 may be replaced with solid

sheets 160 that block the influx of particulates into base

pipe 42 through any gaps formed 1in the separable fililter

layer, as 1illustrated in Figure 23.

18
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[0053] In Figures Z24 and 25, another embodiment of a

filter material 162 1s illustrated. In this example,

filter material 162 comprises one or more sheets 164 with

pores loo formed therethrough. By way of example, the

pocres loob may be formed as small slots, as illustrated best

in Figure 25. In one specific example, sheet 164 comprises
a stainless steel sheet, e.g. a 316L stainless steel sheet,

approximately 0.036 inches thick and having a pore opening

P

size of approximately 0.014 inches. Such material is well-

P

suited for a variety of sand control applications, and the

”

materlal offers good erosion resistance from produced sand.

P

However, a varlety of other metals, materials, thicknesses

= ¢
-

and pore slzes may be used depending on the specific

application. Additicnally, the sheet 164 may be formed in

two or more lavers.

[0054] For example, 1n the specific example described in

-

the preceding paragraph, a more cost-effective manufacture

—

of the filter may be achieved by forming a filter laver

having at least two sheets 164. For example, each sheet

I}

may be formed 0.018 inches thick with pores in the form of

slots having a slot width of 0.020 inches. The slots 166

can be photoetched 1in the sheet, stamped or formed by other

sulitable methods. The two or more sheets are then pressed

together with a slotted pattern slightly offset to form

-
—

openings or pores 166 of desired size. If, for example,

the slot width 1s 0.020 inches in each sheet, the resultant

opening 168 may have a slot width from 0.010 to 0.022
inches with an overall material thickness of approximately

0.036 1nches, as illustrated in Figures 26 and 27.

Additional sheets 164 can be added to form a thicker laver

19
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as needed or desired. The sheets can be combined by laser

welding, resistance seam welding, cold rolling or other

fusing technigues. Also, the sheets can be rolled and

welded helically to form tubes, formed over other filter

layers to make premium sand screens, placed over perforated

base pipes to replace wlre wrapplng, 1lncorporated i1nto a

partial wrap screen for alternate path or instrumentation

purposes, or utilized 1n other screen applications.

P
aad

[0055] In one 1mplementation of filter layer 162, the

combined sheets 1¢4 are used 1n the formation of a rigid

sand screen, as l1llustrated in Figure 28. In this

It
b
1

embodiment, rigid base pipe 42 1s surrounded by a stand-o:

layer 170 which, 1n turn, 1s surrounded by filter laver

162. However, fillter 162 with combined sheets 164 also can

pe used 1n primary filter layers of expandable screens.

F

[0056] Another embodiment of expandable device 40 1is

11lustrated 1n Filgures 29A through 29E. In this

embodiment, base pipe 42 1s surrounded with a plurality of

F
p—

strands or wires 172 affixed or otherwlise connected to base

pipe 42 at connectlon points 174. The strands 172 are
divided 1nto groups or sets, such as strands 176 and

strands 178 that arc around base pipe 42 and are slidably

engaged with each other. One set of strands, e.g. strands
176, connects to base pipe 42 at one connection polint 174,

and the other set, e.g. strands 178, connects to base pipe

42 at an opposed or different connection 174, as best

1llustrated i1n Figure 29B. The free ends of the strands

170 and 178 extend toward one another and intermesh in, for

example, an alternating fashion, as 1llustrated in Figure

20
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29A. When device 40 1s expanded, the strands 176 and 178
slide past one another to accommodate the expansion, as

best 1llustrated in Figures 29C and 29D. The alternating

strands are spaced to provide openings 180 that enable the

desired filtration. Thus, after expansion, the strands 176

o

provide the desired filtration for one portion of the

screen, and the wires 178 provide desired filtration for

another portion of the screen.

[0057] The strands 172 may have a variety of cross-

sectional configurations that enable the sliding

engagement. However, one exemplary configuration is

1

1llustrated 1n Figure 29E. In this embodiment, each of the

strands has a cross-section generally shaped as a

trapezoid. In some applications, the strands 176, 178 may

be held 1n sheet form by flexible or breakable restraint

strands that extend generally laterally with respect to the

strands 1l/2. During expansion, the restraint strands (not
shown) stretch or break to accommodate the expansion.

Alternatively or 1n addition, the restraint strands may be

formed of a material that disintegrates in the well

environment. For example, the restraint strands may be

—

formed of a plastic, a thin metal, a ductile metal, a

B—

fabric or other suitable materials that will disintegrate

1n the wellbore environment.

[0058] Referring generally to Figure 30, and expandable

filtration system 1s 1illustrated within a wellbore 184. In

—
—

all

this embodiment, expandable device 40 is in the form o:

expandable sand screen having filtration regions 186

separated by one or more zonal isolation regions 188. The

21
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filtration regions 186 can be formed, for example,

according to the techniques described above. The one or

more zonal 1solation regions 188, on the other hand, can be

formed as blank screen sections 190. For example, each

blank screen section 190 can be formed from a solid section

of material, such as stalnless steel.

[0059] To facllitate explanation, the expandable device

40 has been 1llustrated as partially expanded i1n Figure 30.
The partially expanded 1llustration 1s provided to show how
the expandable device 40 can be expanded radially outwardly

into contact with the wall of wellbore 184. The zonal

1solation regions 188 1solate the 1nflow of fluid

h

throughout those regions, while allowing the inflow of

—

fluid through filtration regions 186. In many

applications, the filtration regions 186 are longitudinally

separated by the zonal 1solation regions 188. However, the

filtration regions 186 also can be circumferentially

separated by the one or more zonal i1isolation regions 188.

In some applications, better contact with the wellbore wall
can be achieved by setting one or more production packers
along the zonal 1solation regions 188. Optionally, one or

F

more of the blank screen sections 190 can be formed as an

—

injection zone by replacing the blank sheets of metal with

a perforated section 192. Perforated section 192 enables

P

the 1njection of material, e.g. cement, radially outwardly

through the blank screen section in a zonal 1solation

region 188 to enhance the i1solation of a particular zone.

[0060] Alternatively, blank screen sections 190 may

comprlse elastomer 1njected sheets to further enhance the

22
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zonal 1solation. Additionally, blank screen sections 190
may have an elastomeric coating to, again, enhance the
zonal 1solation. Gel materials also may be injected

radially outwardly through blank screen section 190 to

plock unwanted fluid flow through a particular zone of the

P

wellbore. The 1njection of gels 1s particularly amenable

to use 1n horizontal wellbore regions, as illustrated in

Fligure 31. In the particular example i1llustrated,

expandable device 40, e.g. and expandable sand screen, 1s

run i1into wellbore 184 and expanded. The expandable device

40 may have, for example, an elastomeric coating or

elastomer 1mpregnated sheets 1n certain zonal isclation
regions. Regardless, a completion 194 having external
casing packers 196 may be placed in the expanded device 40
such that packers 196 are aligned with the zonal isoclation

—

regions of the expanded device 40. A gel 198 is injected

outwardly from completion 194 between external casing

packers 196 towards the wall of wellbore 184. By way of

example, the 1njection can be accomplished with the aid of

an annular gel pack or sliding sleeves that enable the

.

movement of gel into the space between the packers. The

gel then hardens to improve the seal within a particular

zonal 1solation region 188.

[0061] Although only a few embodiments of the present

inventlion have been described in detail above,

modiflcations are possible without materially departing

from the teachings of this invention. Accordingly, such

modifications are intended to be included within the scope

P

of thilis 1nvention as defined i1n the claims.
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CLAIMS:
1. An expandable sand screen for use in a wellbore, comprising:

an expandable base pipe;
a base filter layer disposed along the expandable base pipe; and

a separable filter layer disposed along the base pipe, the base filter
layer having a solid region disposed at a separation area of the separable filter layer

wherein the base filter layer and the separable filter layer are not directly connected

to the base pipe.

2. The expandable sand screen as recited in claim 1, further comprising a

shroud surrounding the base filter layer.

3. The expandable sand screen as recited in claim 2, wherein the base

filter layer and the separable filter layer are secured to the shroud.

4. The expandable sand screen as recited in claim 2, wherein the shroud

comprises a plurality of shroud sections affixed to the base pipe.

D. The expandable sand screen as recited in claim 2, further comprising at
least one backing strip extending longitudinally along the expandable base pipe, the

backing strip serving to connect the shroud to the expandable base pipe.

0. The expandable sand screen as recited in claim 5, wherein the backing

strip comprises a channel for receiving a control line.

7. The expandable sand screen as recited in claim 1, wherein the base

filter layer Is located along an exterior of the base pipe and between the separable

filter layer and the base pipe.

8. The expandable sand screen as recited in claim 1, wherein the

separable filter layer Is a woven filter.

24



CA 02445126 2012-07-09

18543-141

9. The expandable sand screen as recited in claim 1, wherein the

separable filter layer comprises a plurality of filter pairs, each filter pair being

separated by a gap upon expansion of the base pipe.

10. An expandable sand screen for use in a wellbore, comprising:

5 an expandable base pipe;

a base fllter layer disposed along the expandable base pipe;

a separable filter layer disposed along the base pipe, the base filter
layer having a solid region disposed at a separation area of the separable filter layer

wherein the base filter layer and the separable filter layer are not directly connected

10 to the base pipe; and

a shroud surrounding the base filter layer wherein the shroud comprises
a plurality of shroud sections affixed to the base pipe.

11. An expandable sand screen for use in a wellbore, comprising:
an expandable base pipe;
15 a base filter layer disposed along the expandable base pipe;

a separable filter layer disposed along the base pipe, the base filter
layer having a solid region disposed at a separation area of the separable filter layer

wherein the base filter layer and the separable filter layer are not directly connected

to the base pipe;
20 a shroud surrounding the base filter layer; and

at least one backing strip extending longitudinally along the expandable
base pipe, the backing strip serving to connect the shroud to the expandable base

pipe.

22
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12. The expandable sand screen as recited in ciaim 11, wherein the

backing strip comprises a channel for receiving a control line.

20
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