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SYSTEM AND METHOD FOR FILTERING SAND IN A 

WELLBORE 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] The present document is based on and claims priority to U.S. Patent 

Application Serial No. 12/840,953, filed July 21, 2010, which claims priority to U.S. 

Provisional Application Serial No.: 61/297,503, filed January 22, 2010, and to U.S. 

Provisional Application Serial No.: 61/297,525, filed January 22, 2010, all of which are 

incorporated herein by reference. 

BACKGROUND 

[0002] In many types of wells, inflowing fluid passes through a sand screen 

which filters out particulates from the inflowing fluid, e.g. oil or other fluid to be 

produced. The sand screen comprises a tubular filter media having a length significantly 

greater than its diameter. The tubular filter media often is constructed of a cloth type 

material, such as a woven wire mesh. However, this type of filter media is susceptible to 

damage and/or destruction. For example, fluid flow through the filter media creates a 

pressure difference across the filter media which can become high enough to collapse the 

filter media onto a base pipe. The collapsed filter media interrupts proper flow of fluid 

with respect to the sand control screen. A variety of layers are sometimes used in 

combination with the filter media, but current approaches are insufficient to adequately 

protect the filter media in a variety of downhole environments. 

SUMMARY 

[0003] In general, the present invention provides a technique for filtering sand 

from fluid flowing in a wellbore. The technique employs a base pipe and a sand control 

screen surrounding the base pipe. The sand control screen comprises a support layer, a 
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filter media surrounding the support layer, and a protective shroud. At least one of the 

support layer and the protective shroud layer utilizes longitudinal ribs held in place by a 

transverse wire. The components of the sand control screen cooperate to provide a 

simple but durable system for long term filtering of sand from fluid flow in a wellbore. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] Certain embodiments of the invention will hereafter be described with 

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

elements, and: 

[0005] Figure 1 is a schematic illustration of one example of a sand control screen 

deployed in a wellbore, according to an embodiment of the present invention; 

[0006] Figure 2 is a partially broken away view of one example of a sand control 

screen having a plurality of layers, according to an embodiment of the present invention; 

[0007] Figure 3 is a cross-sectional view of one example of a sand screen having 

axial flow channels, according to an embodiment of the present invention; 

[0008] Figure 4 is a partial view of another example of a sand control screen 

illustrating various layers of the sand control screen, according to an embodiment of the 

present invention; 

[0009] Figure 5 is a partially broken away view of another example of the sand 

control screen, according to an embodiment of the present invention; 

[0010] Figure 6 is a cross-sectional view of the type of sand control screen 

illustrated in Figure 5, according to an embodiment of the present invention; 
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[0011] Figure 7 is a partially broken away view of another example of the sand 

control screen, according to an embodiment of the present invention; and 

[0012] Figure 8 is a partial cross-sectional view of one example of an axial end of 

the sand control screen, according to an embodiment of the present invention. 

DETAILED DESCRIPTION 

[0013] In the following description, numerous details are set forth to provide an 

understanding of the present invention. However, it will be understood by those of 

ordinary skill in the art that the present invention may be practiced without these details 

and that numerous variations or modifications from the described embodiments may be 

possible. 

[0014] The present invention generally relates to a system and methodology for 

filtering sand in a downhole, wellbore environment. The technique utilizes one or more 

sand control screens positioned along downhole well equipment, e.g. as part of a 

downhole well completion, to filter sand from well fluid flowing into, or out of, the 

downhole well completion. Each sand control screen is designed to provide substantial 

support for a filter media, and thus to prevent collapse or other damage to the filter 

media. 

[0015] According to one embodiment, the sand control screen is mounted around 

an interior base pipe and comprises one or more layers having a plurality of longitudinal 

ribs deployed along an adjacent layer of the sand control screen. A wire is wrapped 

transversely about the plurality of longitudinal ribs to secure the plurality of longitudinal 

ribs with respect to the base pipe. A filter media may be disposed over the transversely 

wrapped wire and/or within the longitudinal ribs. Additionally, an outer, protective 

shroud may be employed to protect the interior sand control screen layers. The 

combination of sand control screen components enables long-term use of the sand screen 

without collapse. 
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[0016] In some applications, the sand control screen comprises a drainage layer 

positioned between an outside diameter of the base pipe and an inside diameter of the 

filter media. The drainage layer may be formed with the plurality of longitudinal ribs laid 

directly on the base pipe and held securely in place by the wire wrapped transversely 

around the outside of the longitudinal ribs. The sand control screen also may be 

constructed with the outer, protective shroud formed with a plurality of longitudinal/axial 

ribs held in a tubular shaped by a shroud wire wrapped transversely about the outside of 

the ribs. The shroud ribs may or may not lie directly on an outside diameter of the filter 

media. 

[0017] Depending on the particular filtering application, the filter media may be 

formed of a cloth type material, such as a woven wire mesh. However, the present 

system and methodology are able to provide substantial support for wire mesh filter 

media, and for a variety of relatively weak filter media, to facilitate long term flow of 

fluid across the filter media. According to one embodiment, a tight fit between the 

longitudinal ribs of the sand control screen and the internal base pipe further improves the 

strength of the sand screen and prevents deformation and/or collapse of the filter media in 

the event a pressure differential develops across the filter media due to plugging. 

[0018] Referring generally to Figure 1, one example of a well system 20 for 

filtering fluids in a downhole environment is illustrated schematically. In this example, 

well system 20 comprises well equipment 22, e.g. a well completion, deployed downhole 

into a wellbore 24. The well equipment 22 may be deployed downhole via a conveyance 

26, such as coiled tubing, production tubing, or another suitable conveyance. Depending 

on the specific application, wellbore 24 may be cased or lined with a casing 28 having 

perforations 30 to enable fluid communication between a surrounding formation 32 and 

the wellbore 24. 

[0019] Well equipment 22 may include many types of devices, components and 

systems. For example, the well equipment may comprise a variety of artificial lift 

systems, sensor systems, monitoring systems, and other components designed to facilitate 
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production operations, servicing operations, and/or other well related operations. In the 

example illustrated, well equipment 22 further comprises a sand control assembly 34. 

[0020] The sand control assembly 34 comprises a sand control screen 36 designed 

to filter sand from fluid flowing across the sand control screen. For example, reservoir 

fluid flowing into wellbore 24 from formation 32 passes through sand control screen 36 

which filters out sand while allowing the reservoir fluid passage into well equipment 22. 

The sand control screen 36 may be used in cooperation with and/or positioned between 

other components 38 of well equipment 22. Additionally, the sand control assembly 34 

may comprise a base pipe 40 positioned such that the sand control screen 36 is mounted 

over the base pipe 40. 

[0021] Well equipment 22 also may comprise one or more isolation devices 42, 

e.g. packers, positioned to enable selective isolation of a specific well zone associated 

with the sand control assembly 34. It should be noted that well equipment 22 also may 

comprise additional sand control assemblies 34 (see additional assembly shown in dashed 

lines) and isolation devices 42 to isolate and control fluid flow from, or into, other well 

zones. 

[0022] In Figure 1, wellbore 24 is illustrated as a generally vertical wellbore 

extending downwardly from a surface location 44. Additionally, well equipment 22 is 

illustrated as deployed downhole into the generally vertical wellbore 24 beneath surface 

equipment 46, such as a wellhead. However, the design of wellbore 24, surface 

equipment 46, and other components of well system 20 can be adapted to a variety of 

environments. For example, wellbore 24 may comprise a deviated, e.g. horizontal, 

wellbore or a multilateral wellbore extending from surface or subsea locations. The well 

equipment 22 also may be designed for deployment into a variety of vertical and deviated 

wellbores drilled in a variety of environments. 

[0023] Referring generally to Figure 2, one embodiment of sand control assembly 

34 is illustrated. In this embodiment, sand control screen 36 is mounted over base pipe 

40 and has a length dimension substantially greater than its diameter. A filter media 

5 



WO 2011/091143 PCT/US2011/021876 

support layer 48 also serves as a drainage layer and comprises a plurality of longitudinal 

ribs 50 which are disposed along a perforated portion 52 of base pipe 40 having openings 

or perforations 53. The plurality of longitudinal ribs 50 is secured in position around 

base pipe 40 by a wire 54 which may be wrapped transversely around the plurality of 

longitudinal ribs 50. In one example, wire 54 is helically wrapped around the 

longitudinal ribs 50. For example, wire 54 may be wrapped around the longitudinal ribs 

in a manner that secures the longitudinal ribs directly against an outer surface of the base 

pipe 40. By securing longitudinal ribs 50 directly against base pipe 40, the sand control 

screen 36 becomes securely held on base pipe 40 without the need for welding of the 

sand control screen 36 to the base pipe 40. 

[0024] A filter media 56 is disposed around the longitudinal ribs 50 of support 

layer 48. By way of example, the filter media 56 may comprise a cloth material, such as 

a woven wire cloth, although other types of filter media may be employed. In some 

embodiments, filter media 56 is deployed directly against wire 54, although one or more 

standoff layers may be positioned between wire 54 and filter media 56, as discussed in 

greater detail below. The filter media 56 may be formed into a tubular element sized to 

fit closely over the outside diameter of the transversely wrapped wire 54. 

[0025] Additionally, a protective shroud 58 may be disposed around filter media 

56 to protect the filter media while still allowing flow of fluid therethrough. In one 

example, protective shroud 58 is a metal tube having multiple openings/perforations 60 to 

facilitate inflow, or outflow, of fluid. The outer, protective shroud 58 may be tightly 

positioned around and against filter media 56, although other embodiments employ one 

or more standoff layers between the filter media 56 and the protective shroud 58, as 

discussed in greater detail below. Sometimes, post-assembly processes may be applied to 

protective shroud 58 to re-size the protective shroud, thereby reducing or eliminating 

gaps between layers of sand control screen 36. 

[0026] Referring generally to Figure 3, a cross-sectional view of the sand control 

screen embodiment of Figure 2 is illustrated. The cross-sectional view shows a plurality 

of flow channels 62 which are created between longitudinal ribs 50. In the embodiment 
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illustrated, flow channels 62 are oriented generally in an axial direction to enable axial 

flow of fluid along the space between filter media 56 and base pipe 40. The spacing 

between adjacent longitudinal ribs 50, as well as the spacing between adjacent wraps of 

wire 54, is greater than the pore size of the filter media. If, for example, the filter media 

56 comprises woven wire, the spaces or pores through the woven wire are selected to 

restrict particles of smaller size than would be restricted by the spacing between 

longitudinal ribs 50 or between the wraps of wire 54. Figure 3 also illustrates an interior 

63 of base pipe 40 along which fluids may be produced and/or injected. 

[0027] In Figure 4, an alternate embodiment of sand control screen 36 is 

illustrated. In this embodiment, a standoff layer 64 is positioned between transversely 

wrapped wire 54 and filter media 56. The standoff layer 64 may be formed as a mesh 

layer with pore openings significantly larger than the pore openings of filter media 56. 

Layer 64 provides extra standoff between layers and support to filter media 56. 

Additionally, or in the alternative, another standoff layer 66 may be positioned between 

layers of sand control screen 36. For example, the second standoff layer 66 may be 

located between filter media 56 and protective shroud 58. Similar to standoff layer 64, 

layer 66 may be formed as a mesh layer with pore openings significantly larger than the 

pore openings of filter media 56. Layer 66 also provides extra standoff between layers to 

facilitate flow of fluid in an axial direction between layers of the screen, e.g. between 

filter media 56 and protective shroud 58. 

[0028] In Figures 5 and 6, another embodiment of sand control screen 36 is 

illustrated as positioned over perforated base pipe 40. In this embodiment, protective 

shroud 58 is formed with a series of generally axial/longitudinal ribs 68 which are 

oriented in a generally axial direction along an exterior surface of filter media 56. The 

plurality of axial ribs 68 is bound together by a transversely wrapped wire 70, e.g. a 

helically wrapped wire, around the axial ribs 68. 

[0029] The alternate protective shroud 58 may be constructed in a manner similar 

to support layer 48 by laying axial ribs 68 directly onto the outside surface of filter media 

56. Wire 70 is then wrapped around the axial ribs 68 in a transverse direction to secure 
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the axial ribs 68, as illustrated in Figure 6. Alternatively, the outer, protective shroud 58 

may be manufactured as a jacket which provides a radial gap along the filter media 56 to 

allow the protective shroud 58 to be slid over the filter media outside diameter. If the 

protective shroud 58 is slid over the filter media 56, post-assembly processing may 

sometimes be employed to reduce the diameter of the protective shroud 58 and to reduce 

or eliminate gaps between the layers of screen 36. Also, the spacing between axial ribs 

68 and between wraps of wire 70 is greater than the pore size of filter media 56 to ensure 

that filtration takes place in the filter media 56 rather than along the outer surface of 

protective shroud 58. 

[0030] Depending on the objectives of the downhole flow control, the various 

fluid flow control assembly components may be made in a variety of configurations. For 

example, the outer, protective shroud 58 may comprise a wire wrapped shroud, a direct 

wrap shroud, or a perforated metal shroud having holes of a variety of shapes and 

designs, e.g. round or louvered. Additionally, the wires 54, 70 and ribs 50, 68 may have 

a variety of sizes and cross-sectional shapes. As illustrated in the cross-sectional view of 

Figure 6, the ribs 50, 68 may have circular cross-sectional shapes, triangular cross-

sectional shapes, delta cross-sectional shapes, or other suitable cross-sectional shapes. 

[0031] Referring generally to Figure 7, another alternate embodiment of sand 

control screen 36 is illustrated. In this embodiment, the drainage/support layer 48 does 

not comprise longitudinal ribs 50 but instead comprises a layer of skeletal mesh 72. In 

some applications, the skeletal mesh layer 72 may be substituted to lower manufacturing 

costs. In the example illustrated, the protective shroud 58 is again formed of axial ribs 68 

held in place by shroud wire 70 which gives the protective shroud 58 and the overall sand 

control screen 36 substantial strength. In this embodiment, as with other embodiments 

described herein, one or more of the additional standoff layers 64, 66 may be employed 

between layers of the sand control screen 36. 

[0032] In any of the embodiments described above, layers of the sand control 

screen 36 may be joined at their axial ends by end rings 74, as further illustrated in Figure 

8. For example, the filter media 56 and outer protective shroud 58 may be joined to the 
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inner drainage/support layer 48 by the end rings 74. In one example, the longitudinal ribs 

50 of layer 48 may be secured, e.g. welded, to the end rings 74 at opposite axial ends. 

Some or all of the other sand control screen layers also may be directly coupled to the 

end rings 74. The end rings 74 may be used to terminate annular flow paths established 

by the various sand control screen layers along the outside diameter of base pipe 40. In 

some embodiments, the end rings 74 may be welded to base pipe 40. However, the 

design of sand control screen 36 enables attachment to the base pipe without welding in a 

variety of applications. For example, the drainage/support layer 48 may be designed such 

that an interference fit, e.g. friction fit, is established between longitudinal ribs 50 and an 

outer surface of base pipe 40. The friction securely holds the sand control screen 36 in 

place along the inner base pipe 40. 

[0033] The overall well system 20 may be designed to accommodate a variety of 

flow filtering applications in a variety of well environments. Accordingly, the number, 

type and configuration of components and systems within the overall system may be 

adjusted to accommodate different applications. For example, the size, number and 

configuration of the sand control screens can vary. Additionally, the sand control screen 

may be attached to the base pipe by a variety of attachment techniques to enable 

placement of the sand control assembly without the need for welding between the sand 

control screen and the internal base pipe. The wires employed to secure 

longitudinal/axial ribs in position may be wrapped helically or in other transverse 

patterns. Also, the types and arrangements of other downhole equipment used in 

conjunction with the one or more sand control assemblies may be selected according to 

the specific well related application in which the sand control system and technique are to 

be utilized. 

[0034] Although only a few embodiments of the present invention have been 

described in detail above, those of ordinary skill in the art will readily appreciate that 

many modifications are possible without materially departing from the teachings of this 

invention. Accordingly, such modifications are intended to be included within the scope 

of this invention as defined in the claims. 
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CLAIMS 

What is claimed is: 

1. A system for removing sand from inflowing fluid in a wellbore, comprising; 

a base pipe having perforations; and 

a sand control screen positioned around the base pipe, the sand control 

screen comprising: 

a plurality of longitudinal ribs laid directly against an outer surface 

of the base pipe, the longitudinal ribs creating a plurality of flow channels 

oriented to enable generally axial flow along an exterior of the base pipe; 

a wire transversely wrapped over the plurality of longitudinal ribs 

to hold the longitudinal ribs securely in place with respect to the base pipe; 

a filter media surrounding the wire; 

a standoff layer positioned between the wire and the filter media; and 

a protective shroud surrounding the filter media, 

2. The system as recited in claim 1, wherein the standoff layer 

comprises a mesh layer positioned between the wire and the filter media. 

3- The system as recited in claim 1, wherein the sand control screen further 

comprises a mesh layer positioned between the filter media and the protective 

shroud. 

4. The system as recited in claim 2, wherein the sand control screen further 

comprises a mesh layer positioned between the filter media and the protective 

shroud. 

5. The system as recited in claim 1, wherein the filter media comprises a woven 

layer which is tubular in shape. 
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6. The system as recited in claim 1, wherein the sand control screen further 

comprises a pair of end rings to which the plurality of longitudinal ribs, the filter 

media, and the protective shroud are secured. 

7. The system as recited in claim 6, wherein the plurality of longitudinal ribs 

frictionally engage the base pipe to avoid welding of the sand control screen to the 

base pipe. 

8. The system as recited in claim 1, wherein the spacing between adjacent 

longitudinal ribs of the plurality of longitudinal ribs is greater than the pore size of 

the filter media. 

9. The system as recited in claim 1, wherein the protective shroud comprises a 

plurality of axial ribs held together in a tubular shape by a shroud wire wrapped 

transversely over the plurality of axial ribs. 

10. The system as recited in claim 9, wherein the spacing between adjacent axial ribs of the 

plurality of axial ribs is greater than the pore size of the filter media. 

11. A method of removing sand from inflowing fluid in a wellbore, comprising: 

transversely wrapping a wire around a plurality of longitudinal ribs to hold 
the plurality of longitudinal ribs directly against an outer surface of a base pipe; 

surrounding the wire with a filter media; 

laying longitudinal shroud ribs along an outside surface of the filter media to form 
a protective shroud around the filter media; 

wrapping a shroud wire around the longitudinal shroud ribs to secure the 
longitudinal shroud ribs; and 

positioning a standoff layer between the filter media and the protective shroud. 

12. The method as recited in claim 11, further comprising positioning a standoff layer 

between the wire and the filter media. 
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13. The method as recited in claim 11, further comprising positioning a mesh layer 

between the wire and the filter media and between the filter media and the 

protective shroud. 

14. The method as recited in claim 11, further comprising securing the plurality of 

longitudinal ribs to a pair of end rings. 

15. The method as recited in claim 11, further comprising forming a friction fit 

between the plurality of longitudinal ribs and the base pipe to avoid any welding 

to the base pipe. 

16. The method as recited in claim 11, further comprising forming the base pipe as a 

perforated base pipe beneath the plurality of longitudinal ribs. 

17. The method as recited in claim 16, further comprising welding axial ends of the 

plurality of longitudinal ribs to adjacent end rings. 

18. A system for removing sand from inflowing fluid in a wellbore, comprising: 

a base pipe; and 

a sand control screen, comprising: 

a drainage layer disposed around the base pipe; 

a filter media surrounding the drainage layer; 

a standoff layer between the drainage layer and the filter media; and 
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a protective shroud surrounding the filter media, the protective shroud 

comprising a plurality of axial ribs disposed along the exterior of the filter 

media and held together in a tubular shape by a shroud wire wrapped 

transversely over the plurality of axial ribs. 

The system as recited in claim 18, wherein the drainage layer comprises a 

plurality of longitudinal ribs held directly against an outer surface of the base pipe 

by a transversely wrapped wire. 

The system as recited in claim 18, further comprising another standoff 

layer between the filter media and the protective shroud. 
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