LEAK-OFF ASSEMBLY FOR GRAVEL PACK SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]  This application claims the benefit under 35 U.S.C. § 119(e) to U.S. ProVisionaI
Appl. Nos. 62/045,326, filed 03-SEP-2014 and 62/045,329, filed 03-SEP-2014 and
claims the benefit under 35 U.S.C. § 119(a) to UK Appl. 1401066.4, filed 22-JAN-2014.

BACKGROUND OF THE DISCLOSURE

[0002]  Production of hydrocarbons from loose, unconsolidated, ahd/or fractured
formations often produces large volumes of particulates along with the formation fluids.
These particulates can cause a variety of problems. For this reason, operators use
gravel packing as a common technique for controlling the production of such
particulates. _

[0003] To gravel pack or fracture pack a completion, a screen is lowered on a
workstring into the wellbore and is placed adjacent the subterranean formation or in
perforated casing. Proppant, sand, or particulate material (collectively referred to as
“gravel”) and a carrier fluid are pumped as a slurry down the workstring. Eventually, the
slurry can exit through a "cross-over" into the wellbore annulus formed between the
screen and the wellbore. |

[0004] The carrier liquid in the slurry normally flows into the formation and/or through
the screen itself. However, the screen is sized to prevent the gravel from flowing
through the screen. This results in the gravel being deposited or "screened out” in the
annulus between the screen and the wellbore to form a gravel-pack around the screen.
The gravel, in turn, is sized so that it forms a permeable mass (i.e., a gravel pack) that
allows produced fluids to flow through the mass and into the screen but blocks the flow
of particulates into the screen.

[0005] Due to poor distribution, it is often difficult to completely pack the entire length
of the wellbore annulus around the screen so that an interval in the annulus is not
completely gravel packed. This poor distribution of gravel is often caused by the carrier

liquid in the slurry being lost to the more permeable portions of the formation. Due to



the loss of the carrier liquid, the gravel in the slurry forms "sand bridges” in the annulus
before all of the gravel has been placed around the screen. Such bridges block further
flow of the slurry through the annulus, thereby preventing the placement of sufficient
gravel below the bridge in top-to-bottom packing operations or above the bridge in
bottom-to-top packing operations.

[0006]  Alternate flow conduits, called shunt tubes, can alleviate this bridging problem
by providing a flow path for the slurry around such sections that tend to form sand
bridges. The shunt tubes are typically run along the length of the wellscreen and are
attached to the screen by welds. Once the screen assemblies are joined, fluid continuity
_between the shunt tubes on adjacent screen assemblies must be provided, and several
techniques have been developed to provide such continuity.

[0007) ~ Figures 1A-1B are schematic views of examples of sand screens 18a-b
provided with shunt tubes 30a-b of a wellscreen assembly 10. Figure 2A illustrates an
exploded view of the components for the wellscreen assembly 10 for use in an open
hole. As an alternative, Figure 2B illustrates an exploded view of components for the
wellscreen assembly 10 for use in a cased hole. |

[0008] In the assembly 10, a first sand control device 12ais coupled to a second sand
control device 12b, and each device 12a-b has basepipe joints 14 joined together to
define a production bore 16. Screens 18a-b having filter media surround the basepipe
joints 14 and are supported by ribs 19. The assembly 10 is providved with shunt tubes
30a-b, which in this example are steel tubes having substantially rectangular cross-
section. The shunt tubes 30a-b are supported on the exterior of the screens 18a-b and
provide an alternate flow path 32.

0009]  To provide fluid communication between the adjacent sand control devices
12a-b, jumper tubes 40 are disposed between the shunt tubes 30a-b. In this way, the
shunt tubes 30a-b and the jumper tubes 40 maintain the flow path 32 outside the length
of the assembly 10, even if the borehole’s annular space B is bridged, for example, by a
loss of integrity in a part of the formation F. |

[0010)  Additional examples of shunt tube arrangements can be found in U.S. Pat. Nos.
4,945,991 and 5,113,935. The shunt tubes may also be internal to the filter media, as
described in U.S. Pat. Nos. 5,515,915 and 6,227,303;



[0011]  As shown in Figures 1A-1B and 2A, the assembly 10 for an open hole
completion typically has main shrouds 28a-b that extend completely over the sand
control devices 12a-b and provides a protective sleeve for the filter media and shunt
tubes 30a-b. The shrouds 28a-b have apertures to allow for fluid flow. The main
shrouds 28a-b terminate at the end rings 20a-b, which supports ends of the shrouds
28a-b and have passages for the ends of the shunt tubes 30a-b. For a cased hole
completion, the assembly 10 as shown in Figure 2B may lack shrouds.

[0012]  Either way, the shunt tubes 30a-b stop a certain length from the ends of the
sand control devices 12a-b to allow handling room when the devices 12a-b are joined
together at the rig. Once the devices 12a-b are joined, their respective shunt tubes 30a-
b are linearly aligned, but there is still a gap between them. Continuity of the shunt
tubes’ flow path 32 is typically established by installing the short, pre-sized jumper tubes
40 in the gap. ’ 7

[0013] Each jumper tube 40 has a connector 50 at each end that contains a set of
seals and is designed to slide onto the end of the jumper tubé 40 in a telescoping
engagement. When the jumper tube 40 is installed into the gap between the shunt tubes
30a-b, the connectors 50 are driven partially off the end of the jumper tube 40 and ontb
the ends of the shunt tube 30a-b until the connectors 50 are in a sealing engagement
with both shunt tubes 30a-b and the jumper tube 40. The shunt tubes’ flow path 32 is
established once both connectors 50 are in place. A series of set screws (not shown)
can engage both the jumper tube 40 and adjoining shunt tube 30a-b. The screws are
driven against the tube surfaces, providing a friction lock to secure the connector 50 in
place.

[0014]  This connection may not be very secure, and there is concern that debris or
protruding surfaces of the wellbore can dislodge the connectors 50 from sealing
engagement with the tubes 30a-b and 40 while running the wellscreen assembly 10 into’
the wellbore. Therefore, a device called a split cover 22 as shown in Figure 1A is
typically used to pfotect the connectors 50. The split cover 22 is a piece of thin-gauge
perforated tube, essentially the same diameter as the main shrouds 28a-b of the screen
assembly 10, and the same length as the gap covered by the jumper tubes 40. The

perforated cover 22 is spit into halves with longitudinal cuts, and the halves are rejoined



with hinges along one seam and with locking nut and bolt arrangements along the other
seam. The split cover 22 can be opened, wrapped around the gap area between the
sand control devices 12a-b, and then closed and secured with the locking bolts.

[0015]  Typically, the split cover 22 is perforated wfth large openings that do not inhibit
movement of the gravel and slurry. Primarily, the split cover 22 acts as a protective
shroud so that the assembly 10 does not get hung up on the end rings 20a-b when
running in hole or so the jumper tubes 40, connectors 50, and shunt tubes 30a-b are not
damaged during run in.

[0016]  As can be seen above, proppant or gravel in gravel pack or frac pack
operations is placed along the length of a sand face completion whether it is open hole
or cased hole. To place the gravel in a gravel pack operation, the carrier fluid carries the
gravel to the sand face to pack the void space between the sand face and the sand
screen. In a frac pack operation, the carrier fluid carriers the gravel to fracture the
reservoir rock and to increase the sand face/gravel contact area. Then, the annular
space is packed with the gravel between the cased or open hole and the sand screen.
[0017]  To leave a fully supported gravel pack in the annulus, the carrier fluid
dehydrates and leaves the gravel in a fuIlyv supported position. Depending on the
operation, dehydration occurs through the reservoir sand face into the reservoir and/or
through the sand screens 18a-b and up the wellbore. When fluid dehydrates through the
sand screens 18a-b, there must be an adequate open area that provides access to flow
paths allowing the carrier fluid to return up the well.

[0018] Most sand screen assemblies 10 have blank areas or gaps near the basepipe
connections where the sand screens 18a-b are made up when running in hole. These
blank areas on the sand screen assemblies provide no open area for fluid dehydration.
Consequently, gravel pack settling is unstable in these blank areas, creating unstable
pack sections around the sand screens’ blank area having voids or space. Gravel that
has been packed uphole might eventually migrate or shift due to fluid flow and gravity.
This shifting can expose sections of the screen and may lead to a loss of sand control.
[0019]  During gravel packing of the assemblies of Figures 1A-1B and 2A-2B, gravel
slurry can readily communicate around the blank area between the end rings 20a-b on

the basepipes 14. For example, the slurry can readily enter through the shroud 22 and



can collect in the blank area between the end rings 20a-b around the basepipes 14.
The slurry becomes trapped in the blank area because the gravel cannot dehydrate and
the carrier fluid cannot return uphole. To deal with this, a leak-off tube 34 can be
positioned in this blank area between the end rings 20a-b. The leak-off tube 34 has
openings (not shown) along it that allow the carrier fluid to enter from the slurry in the
blank area so the gravel can dehydrate. '

[0020]  Although the leak-off tube may be effective to an extent to dehydrate slurry in
the blank area, better distribution of gravel is desired in both open and cased holes to
improve sand control. To that end, the subject matter of the present disclosure is
directed to overcoming, or at least reducing the effects of, one or more of the problems

set forth above.

SUMMARY OF THE DISCLOSURE
[0021]  As disclosed herein, a gravel pack assembly for a borehole has first and
second joints and a foil. The basepipes of the joints connect end-to-end, and both of
the basepipes having filters for filtering fluid passage from the borehole into bores of the
basepipes. Transport tubes are disposed along the first and second joints. After the
joints are connected, a jumper tube expands across the connected ends of the
basepipes and connects the transport tubes together. Then, the foil is disposed over
the connected ends of the joints and encloses a blank area across the connected ends.
The foil has an external surface defining an annulus théreabout with the borehole, and
the foil has end rings abutting the filters of the joints. ,
[0022] To provide leak off in the blank area, at least a section of the foil leaks fluid
from the borehole to the area enclosed by the foil, and at least a filter portion of the
assembly filters the leaked fluid from the blank area to at least one of the first and
second bores.
[0023] In one embodiment, a gravel pack assembly for a borehole has tubing having a
bore and having first and second joints coupled together at first and second ends. A
first filter is disposed on the first joint and filters fluid passage from the borehole into the
bore, and a second filter is disposed on the second joint and filters fluid passage from

the borehole into the bore. A foil abuts the first and second filters and encloses a blank



area across the first and second coupled ends. The foil has an external surface
defining an annulus thereabout with the borehole. The foil at least leaks fluid from the
borehole to the blank area enclosed by the foil, and a filter portion of the assembly filters
the leaked fluid of the blank area to the bore of the tubing.

[0024] The first and second screens can filter returns from slurry in the borehole and
hold gravel from the slurry in the annulus, and the external surface of the foil can
provide a uniform outer dimension against which the gravel can be held in the annulus.

- [0025]  The assembly can have one or more fransport tubes disposed along the tubing,
and a jumper tube can be disposed inside the blank area enclosed by the foil and can
connect the first and second transport tubes together.

[0026]  In one arrangement, an end ring of the foil can define a passage
communicating the fluid from the blank area to a space between the filter and the
basepipe of the tubing. At least a portion of the foil can have a screen filtering the fluid
leaked from the borehole into the blank area enclosed by the foil.

[00271  In another arrangement, the foil can enclose one or more perforations on at
least end of a joint of the tubing. A filter portion of the assembly can then filter the
leaked fluid of the blank area directly to the one or more perforations. For example, at
least one section of the foil can filter the fluid leaked from the borehble into the blank
area enclosed by the foil. Alternatively, a filter can be disposed in the blank area and
can filter the leaked fluid from the blank area directly to the one or more perforations
defined in the first end. In yet another alternative, a part of the filter on one end of the
joints can be enclosed in the blank area by the foil. In this way, the enclosed filter
portion can filter the leaked fluid from the blank area directly to the one or more
perforations defined in the first end of the first joint.

[0028]  In another embodiment, a method of assembling a gravel pack assembly for a
borehole involves assembling tubing by connecting a first end of a first joint to a second |
end of a second joint, and enclosing a blank area across the first and second connected
ends by fitting a foil over the first and second connected ends. The method involves
abutting a first portion of the foil against a first filter on the first joint; and abutting a
second portion of the foil against a second filter on the second joint. The method

involves permitting fluid communication from outside the foil through a section of the foil



to the blank area enclosed by the foil, and permitting filtering of the fluid communication
from the blank area to a bore of the tubing.

[0029] In yet another embodiment, a method of gravel packing a borehole involves
conducting slurry in an annulus of a borehole around tubing having first and second
joints coupled together at first and second ends; filtering fluid from the slurry in the
borehole to the bore of the tubing though first and second filters disposed on the first
and second joints; and foiling the slurry in the annulus around a foil extending across a
blank area between the first and second coupled ends. The method involves ieaking
the fluid from the slurry in the borehole through the foil and into the blank area and
filtering the fluid from the blank area to the bore of the tubing.

[0030] The foregoing summary is not intended to summarize each potential

embodiment or every aspect of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031]  Fig. 1A illustrates a side view of an open hole wellscreen assembly according
‘to the prior art for an open hole.
[0032] Fig. 1B illustrates an end view of the open hole wellscreen assembly of Fig. 1A.
[0033] Fig. 2A illustrates an exploded view of the components for the open hole

wellscreen assembly of Fig. 1A.

[0034] Fig. 2B illustrates an exploded view of components for a cased hole wellscreen
assembly.

[0035]  Figs. 3A-3B illustrate longitudinal cross-sectional views of a wellscreen
assembly according to a first embodiment of the present disclosure.

[0036] Fig. 4 is a perspective view of a wellscreen assembly according to a second
embodiment of the present disclosure shown in partial cross-section.

[0037]  Fig. 5 is a close up view of the second wellscreen assembly shown in partial
cross-section. _

[0038] Fig.6is an end-view of an end ring disposed on a basepipe and having shunt
tubes passing therein for the second assembly.

[0039] Fig. 7A is a detail of a first end ring and foil connection for the second assembly

shown in cross-section.



[0040]  Fig. 7B is a detail of a second end ring and foil connection for the second
assembly shown in cross-section.
[0041]  Fig. 8 illustrates the second.assembly disposed in a cased hole with gravel

packed in the annulus.

[0042]  Fig. 9 is a perspective view of a wellscreen assembly according to a third
embodiment of the present disclosure.

[0043]  Fig. 10 is a close up view of the third assembly shown in partial cross-section.
[0044]  Fig. 11 is an end-view of an end ring disposed on a basepipe for the third
assembly.

[0045]  Fig. 12A is a detail of a first end ring and foil connection for the third assembly
shown in cross-section.

[0046] Fig. 12B is a detail of a second end ring and foil connection for the third
assembly shown in cross-section.

[0047]  Fig. 13 illustrates the third assembly disposed in a cased hole with gravel
packed in the annulus. ’

[0048]  Fig. 14A illustrates a wellscreen assembly according to a fourth embodiment of
the present disclosure having a dedicated screen in the blank area enclosed by the foil.
[0049]  Fig. 14B illustrates a wellscreen assembly according to a fifth embodiment of
the present disclosure having a portion of one of the screen sections enclosed in the
blank area by the foil.

[0050]  Fig. 15A illustrates a wellscreen assembly according to a sixth embodiment of
the present disclosure having shunt tubes.

[0051]  Fig. 15B illustrates a wellscreen assembly according to a seventh embodiment
of the present disclosure having shunt tubes and having a dedicated screen in the blank
area enclosed by the foil.

[0052]  Fig. 15C illustrates a wellscreen assembly according to an eighth embodiment
of the present disclosure having shunt tubes and having a portion of one of the screen
sections enclosed in the blank area by the foil.

[0053]  Fig. 16A is a detail of a first end ring and foil connection for the disclosed

assembly of Fig. 15A shown in cross-section.



[0054]  Fig. 16B is a detail of a second end ring and foil connection for the disclosed
assembly of Fig. 15A shown in cross-section.
[0055]  Fig. 17 is an end-view of an end ring disposed on a basepipe and having shunt

tubes passing therein.

- DETAILED DESCRIPTION OF THE DISCLOSURE
[0056]  Referring to Figures 3A-3B, a first wellscreen assembly 100, such as a
downhole/sand screen assembly, has first and second joints or screen sections 102a-b
longitudinally coupled together. As best shown in Figure 3B, a fluid flow path P is
between the first and second screen sections 102a, 102b. Preferably, the fluid flow
path P is annular.
[0057]  The first screen section 102a comprises a first basepipe 110a with a first
screen or filter 140a disposed thereon. The second screen section 102b comprises a
second basepipe 110b with a second screen or filter 140b disposed thereon. The first
and second basepipes 110a-b are coupled by a coupling 104, i.e. a threadéd coupling.
[0058]  The first and second screens 140a-b are coupled by first and second rings
120a, 121a and 120b, 121b. Additionally, a foil 150 in the form of a filter or screen is
disposed in the blank area between end rings and interconnects the two screens 140a-
b. In particular, ends of the foil 150 extend to support rings 121a-b disposed on the
basepipes 110a-b. End rings 120a-b are connected outside the support rings 121a-b
and connect to the separate screens 140a-b by overlapping a portion thereof.
[0059] In this arrangement, the foil 150, which can be a short extent of wire-wrapped
screen, slips on the ends of the basepipes 110a-b and is trapped between the support
rings 121a-b as the two joints are torqued together. This create the void space or blank
area 106 bypassing the coupling 104. This blank area 106 connects the flow path P
beneath the end rings 120a-b and support rings 121a-b on the adjacent joints 102a-b
and also allows fluid to pass through the foil 150 into this area 106. |
[0060] The foil 150 provides a leak-off path for the assembly 100 when used in gravel
pack and frac pack operations. The foil 150 forms a tubular leak-off sleeve aﬁiked after
the basepipes 102a-b are made up between the adjoining screen sections 102a-b. The

end rings 120a-b, 121a-b on one or both ends may have passages or flutes 123a-b at



the basepipe 110a-b for fluid to pass from inside the leak-off foil 150 to underneath the
adjoining screen 140a-b and eventual passage through the basepipes’ perforations (not
shown) and up the basepipe’s bores.

[0061]  In particular, the foil 150 with its screen leaks (and filters) fluid flow from outside
the assembly 100.to inside the blank area 106 enclosed by the foil 150. Although the .
entire extent of the foil 150 may inciude a screen, this is not strictly necessary. From
inside the blank area 106, the leaked fluid can pass through the ring’s flutes 123a-b to a
space between one or both of the screens 140a-b and respective basepipe 110a-b.
[0062] At each end, multiple rings 120a-b, 121a-b can be provided for assembly
purposes, and they can be welded as shown. Additionally, the end rings 120a-b, 121a-
b can provide an area for tongs or other implements to engage the tubular for handling
during operations. |

[0063] Figure 4 is a perspective view of a wellscreen assembly 100 according to the
present disclosure shown in partial cross-section, and Figure 5 is a close up view of a
coupling 104 between two joints or screen sections 102a-b of the disclosed assembly
100 shown in partial cross-section. Each joint or screen section 102a-b has a basepipe
110a-b with a screen or filter 140a-b disposed thereon. Threaded ends 114 on the
basepipes 110a-b couple together with a coupling membér 116 to join the screen
sections 102a-b together at the coupling 104. Typically, the assembly 100 has multiple
screen sections 102 connected in series by the couplings 104 to form a completion
string for use in a cased or open borehole (not shown).

[0064] The screen or filter 140a-b can include any type of filter media for use
downhole, including metal mesh, pre-packed screens, protective shell screens,
expandable sand screens, or screens of other construction. As shown, the screen
140a-b can be a wire-wrapped screen having wire 144 wrapped about longitudinal ribs
144 running along a length of the basepipe 110a-b. The screens 140a-b filter fluid from
the borehole directly to perforations or openings 118 in the basepipes 110a-b
communicating with the basepipe's bores 112, which make up the overall tubing’s bore.
[0065]  Shunt or transport tubés 130 run along the length of the screens 140a-b and
deliver or transport slurry in an alternate path during gravel pack or frack pack

operations. End rings 120a-b support the transport tubes 130 at the opposing ends of
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the screens 140a-b and hold the shunt tubes 130 in place. Ends of the transport tubes
130 extend from the end rings 120a-b, and jumper tubes 135 interconnect to the ends of
the transport tubes 130 on the adjoining screen sections 102a-b across the coupling
104. Connectors 132 having seals 134 connect the ends of the jumper tube 135 with
the ends of the transport tubes 130.

[0066] In general, the assembly 100 can have any number of transport tubes 130, and
the tubes 130 can be used to deliver slurry out of nozzles (not shown) on the tubes 130
or may transport the slurry further along the assembly 100 to other locations. As shown
in the end view of Figure 6, the end ring 120 can support a number (e.g., four) of the
transport tubes 130 about the circumference of the basepipe 110.

[0067]  As best shown in Figures 4-5, between the end rings 120a-b and spanning
across a blank area 106 of the coupling 104, the assembly 100 has a foil 150 covering
the blank ends 114 of the basepipes 110a-b between the end rings 120a-b where the
coupling member 116 connects the basepipes 110a-b. The foil 150 at least partially
includes one or more screen sections 151a-b, which are shown here adjacent the end
rings 120a-b. Other arrangements can be used.

[0068] = As best shown in Figure 3, these screen sections 151a-b can have ribs 152
with wire 154 wrapped thereabout, although other forms of filters or screens can be
used. Additionally, both ends of the foil 150 may not require a screen section 151a-b as
shown. Instead, one screen section 151 may be provided at one end or elsewhere -

- along the foil 150. Additionally, more screen sections 151 can be provided on the foil

| 150. In fact, the entire foil 150 may constitute a screen section.

[0069] The foil 150 provides a leak-off path for the assembly 100 when used in gravel
péck and frac pack operations. The foil 150 forms a tubular leak-off sleeve affixed after
the basepipe connections 104 are made up between the adjoining screen sections
102a-b, and the jumper tubes 135 have been installed. Either one or both of the end
rings 120a-b may have passages or flutes 123b at the basepipe 110a-b for fluid to pass
from inside the leak-off foil 150 to underneath the screen 140a-b and eventual passage
through the basepipes’ perforations 118 and up the bores 112.

[0070]  In particular, the foil 150 with its screen sections 151a-b leaks (and filters) fluid

flow from outside the assembly 100 to inside the blank area 106 enclosed by the foil
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150. Although the entire extent of the foil 150 may include such screen sections, this is
not strictly necessary. Instead, the foil 150 can include an outer housing or sleeve 156
running along the majority of the foil 150. Either way, from inside the blank area 106,
the leaked fluid can pass through the ring's flutes 123b to a space between one or both
of the screens 140a-b and respective basepipe 110a-b.

[0071]  To control leak-off and production, the screening provided by the foil 150 can
be the same as or different from the screening provided by the joint's screens 140a-b,
which are to be used for production. In this regard, the filter sections 151a-b of the foil
150 may be wire-wrapped screen or the like and may have gaps or slots to prevent
passage of gravel. However, the size of the wire, the number of gaps, the number of
slots, etc. may be less than used on the production screens 140a-b. Alternatively, the
amount of surface area for screening provided by the foil 150 may be configured to be
less‘ than provided by the production screens 140a-b. In this way, using any of these
various differences, the foil 150 can provide leak-off capabilities during gravel pack
operations, but wellbore fluids would tend to flow more preferentially through the pipe’s
screens 140a-b dUring production operations due to the greater amount of open surface -
area of the screens 140a-b. Other configurations can be used and can be configured
for a particular implementation.

[0072]  One (lower) end ring 120b at one end of the blank area 106 is shown in Figure
7A, while the other (upper) end-ring 120a at the other end of the blank area 106 is
shown in Figufe 7B. The lower end ring 120b as in Figure 7A includes an end wall 122b
disposed about the basepipe 110a. The end wall 122b can be affixed to the basepipe
110 with welding or the like, as part of the assembly process or the joint. The end wall
122b has openings 123a for passage of the ends of the transport tubes 130. The
openings 123a for tubes 130 may have seals (not shown), brazed material, tight
clearance fits, or the like to prevent fluid communication.

[0073] The end wall 122b also includes inner slots or flutes 123b for passage of Ieaked
fluid. The end wall 122b overlaps portion of one of the screens 140a, fitting on a portion
of the wire 144 and ribs 142. Fluid can pass from the screen section 151ainto the

blank area 106 enclosed by the foil 150 and can then pass indirectly along the basepipe
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110a to the space under the screen 140a via the inner siots or flutes 123b on the end
ring 120b.

[0074]  To hold the end of the foil 150 on the end wall 122b, a retention ring 124
threads (or otherwise affixes) onto the end wall 122b and seals with a seal 125. Anend
of the retention ring 124 fits over the screen section 151a of the foil 150. The retention
ring 124 is held tight against the foil 150 using a securing ring 126 that threads (or
otherwise affixes) onto the other end of the end wall 122b and abuts the retention ring
124. This arrangement of rings 124, 126 allows the foil 150 to be slid over the end wall
122b and then securing in place.

[0075] As shown in Figure 7B, the upper end ring 120a at the other end of the blank
area 106 is similar to the lower end ring 120b. This upper end ring 120a includes an
end wall 122a disposed about the basepipe 110b, and the end wall 122a can be affixed
to the basepipe 110 with welding or the like, as part of the assembly process or the
joint. To hold the end of the foil 150 on this end wall 122a, a retention ring 124 threads
(or otherwise affixes) onto the end wall 122a and seals thereagainst with a seal 125.
This arrangement allows the end of the foil to be pushed up against the end wall 122a
during assembly and secured with the retention ring 124.

[0076] The end wall 122a has openings 123a for passage of the opposite ends of the
transport tubes 130. The end wall 122a also includes inner slots or flutes 123b for
passage of leaked fluid. The end wall 122a overlaps portion of the other screen 140b,
fitting on a portion of the wire 144 and ribs 142. Fluid can pass through the screen
section 151b into the blank area 106 enclosed by the foil 150 and can then indirectly
pass along the basepipe 110b to the space under the screen 140b via the inner slots or
flutes 123b on the end ring 120a.

[0077]  Figure 8 illustrates the disclosed assembly 100 disposed in a cased hole 10
with gravel packed in the annulus. Gravel, proppant, or the like (G) is being packed in
the annulus 12 between the assembly 100 and the casing 10. As the slurry travels in
the annulus, the return fiuid leaks off through the sereens 140a-b to pack the gravel G
about the screens 140a-b.

| [0078]  As shown, the foil 150 covers the blank connection between the basepipes

110a-b. The foil 150 provides a positive seal to both ends of the screens 140a-b and
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provides a surface to hold or retain the gravel G in the annular space 12 between the -
foil 150 and the casing 10. Internally, the foil 150 provides an open area 106 with
minimal pressure drop to allow fluid to pass by the foil 150 and through the end rings
120a-b to below the screen 140a-b but outside the basepipe 110.

[0079] ' The assembly 100 provides more open area for the gravel G to dehydrate.
Additionally, the foil 150 provides an external tubular wall on the assembly 100 that can
help the gravel packing to be more uniform at the coupling 104. This external tubular
wall of the foil 150 may be concentric or eccentric to the screens 140 and to the
surrounding casing 10. Either way, the external tubular wall of the foil 150 provides a
consistent annular space 12 to fill with gravel G with reduced variations that could cause
premature bridging in the casing 10. In this way, the foil 150 provides a secondary sand
control function for the standard screens 140a-b.

[0080]  During operations to make up the toolstring and run the second assembly 100
of Figures 4-8 downhole, operators connect the upper basepipe 110a to the lower
basepipe 110b, which already have the screens 140a-b and end rings 120a-b.
Operators make up the coupling 104 by connecting the ends 114 of the basepipes
110a-b together with the coupling member 116 using the blank portions of the
basepipes 110a-b for handling. Operators then position the jumper tubes 135 and
connectors 132 in the blank area 106 to interconnect the shunt tubes 130.

[0081] At this point, the foil 150, which was been held over the upper screen 140a on
the upper basepipe 110a, is slid down over the coupling 104 to enclose the blank area
106. The lower end of the foil 150 engages the upper end ring 120a of the lower joint
102b and seals therewith. Operators then affix the upper end of the foil 150 in place
with the retention ring 126 on the lower end ring 120b of the »upper joint 102a. The next
and subsequent couplings 104 between joints 102 for the completion string can then be
made up and run in the same way.

[0082] Figure 9 is a perspective view of a third wellscreen assembly 100 according to
the present disclosure, and Figure 10 is a close up view of a coupling 104 between two
joints or screen sections 102a-b of the disclosed assembly 100 shown in partial cross-
section. Each joint or screen section 102a-b has a basepipe 110a-b with a screen or

filter 140a-b disposed thereon. Threaded ends 114 on the basepipes 110a-b couple
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together with coupling members 116 to join the screen sections 102a-b together at the
coupling 104. Typically, the assembly 100 has multiple screen sections 102 connected
in series by the couplings 104 to form a completion string for use in a cased or open
borehole (not shown).

[0083]  The screen or filter 140a-b can include any type of filter media for use
downhole, including metal mesh, pre-packed screens, proteotive shell screens,
expandéble'sand screens, or screens of other construction.. As shown, the screen
140a-b can be a wire-wrapped screen having wire 144 wrapped about longitudinal ribs
144 running along a length of the basepipe 110a-b. The screens 140a-b filter fluid from
the borehole directly to perforations or openings 118 in the basepipes 110a-b
communicating with the basepipe's bores 112.

[0084] Between the end rings 120a-b and spanning across the blank area 106 of the
coupling 104, the assembly 100 has a foil 150 covering the blank ends 114 of the
basepipes 110a-b between the end rings 120a-b whére the coupling member 116
connects the basepipes 110a-b. The foil 150 at least partially includes one or more
screen sections 151a-b, which are shown here adjacent the end rings 120a-b. Other
arrangements can be used.

[0085]  As best shown in Figure 10, these screen sections 151a-b can have ribs 152
with wire 154 wrapped thereabout, although other forms of filters or screens can be
used. Additionally, both ends of the foil 150 may not require a screen section 151a-b as
shown. Instead, one screen section 151 may be provided at one end or elsewhere
along the foil 150. Additionally, more screen sections 151 can be provided on the foil
150. In fact, the entire foil 150 may constitute a screen section.

[0086]  The foil 150 provides a leak-off path for the assembly 100 when used in gravel
pack and frac pack operations. The foil 150 forms a tubulér leak-off sleeve affixed after
the basepipe connections 104 are made up between the adjoining screen‘sections
102a-b. Either one or both of the end rings 120a-b may have passages or flutes 123b
at the basepipe 110a-b for fiuid to pass from inside the leak-off foil 150 to underneath
the screen 140a-b and eventual passage through the basepipes’ perforations 118 and
up the bores 112. In any event, the handling portions of both basepipes 110a-b in the
blank area 106 can be perforated for fluid to enter the bores 112 directly through
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perforations 118. The coupling member 116 may be a flush joint and may have
openings or perforations 118 for passage of the leak-off fluid directly into the basepipes’
bores 112. The foil 150 provides a leak-off path for the fluid to flow through the
perforations 118 in the basepipes 110a-b and the coupling member 116 at the blank
area 106.

[0087]  In particular, the foil 150 with its screen sections 151a-b leaks (and filters) fluid
flow from outside the assembly 100 to inside the blank area 106 enclosed by the foil
150. Although the entire extent of the foil 150 may include such screen sections, this is
not sfrictly necessary. Instead, the foil 150 can include an outer housing or sleeve 156
running along the majority of the foil 150. Either way, from inside the blank area 106,
the leaked fluid can pass directly into the basepipes 110a-b through the perforations
118 in the blank area 106. Additionally, the leaked fluid may optionally travel through
the ring’s flutes 123b to a space between one or both of the screens 140a-b and
respective basepipe 110a-b for indirect passage through the basepipe’s perforation 118.
(Figure 11 is an end-view of an end ring 120 disposed on the basepipe 110 showing the
slots or flutes 123).

[0088]  To control leak-off and production, the screening provided by the foil 150 can
be the same as or different from the screening provided by the joint’s screens 140a-b,
which are to be used for production. In this regard, the filter sections 151a-b of the foil
150 may be wire-wrappéd screen or the like and may have gaps or slots to prevent
passage of gravel. However, the size of the wire, the number of gaps, the number of
slots, etc. may be less than used on the production screens 140a-b. Alternatively, the
amount of surface area for screening provided by the foil 150 may be configured to be
less than provided by the production screens 140a-b. In this way, using any of these
various differences, the foil 150 can provide leak-off capabilities during gravel pack
operations, but wellbore fluids would tend to flow more preferentially through the
screens 140a-b during production operations due to the greater amount of open surface
area of the screens 140a-b. Other configurations can be used and can be configured
for a particular implementation.

[0089] One (lower) end ring 120b at one end of the blank area 106 is shown in Figure

12A, while the other (upper) end ring 120a at the other end of the blank area 106 is
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shown in Figure 12B. The lower end ring 120b as in Figure 12A includes an end wall
122b disposed about the basepipe 110a. The end wall 122b may include inner slots or
flutes 123b for passage of leaked fluid, although this is not strictly necessary. The end
wall 122b overlaps portion of one of the screens 140a, fitting on a portion of the wire
144 and ribs 142. Fluid can pass through the screen section 151a into the blank area
106 enclosed by the foil 150 and can then pass directly into the basepipes 110a-b
through the perforations 118 in the blank area 106 enclosed by the foil 150 . As an
additional option, the fluid in the blank area 106 can pass indirectly to a space between
the screen 140b and the basepipe 110a via the inner slots or flutes 123b on the end ring
120b, although this is not strictly necessary.

[0090] To hold the end of the foil 150 on the end wall 122b, a retention ring 124
threads (or otherwise affixes) onto the end wall 122b and seals with a seal 125. An end
of the retention ring 124 fits over the screen séction 151a of the foil 150. The retention
ring 124 is held tight against the foil 150 using a securing ring 126 that threads (or
otherwise affixes) onto the other end of the end wall 122b and abuts the retention ring
124.

[0091]  As shown in Figure 12B, the upper end ring 120a at the other end of the blank
area 106 is similar to the lower end ring 120b. This upper end ring 120a includes an
end wall 122a disposed about the basepipe 110b. To hold the end of the foil 150 on
this end wall 122a, a retention ring 124 threads (or otherwise affixes) onto the end wall
122a and seals thereagainst with a seal 125.

[0092]  Again, the end wall 122a can include inner slots or flutes 123b for passage of
fluid, although this is not strictly necessary. The end wall 122a overlaps portion of the
other screen 140b, fitting on a portion of the wire 144 and ribs 142. Fluid can pass
through the screen section 151b into the foil 150 and can then pass directly into the
basepipes 110a-b through the perforations 118 at the blank area 106. As an additional
option, the fluid in the blank area 106 can pass indirectly to a space between the screen
140a and the basepipe 110b via the inner slots or flutes 123b on the end ring 120a,
although this is not strictly necessary.

[0093]  Figure 13 illustrates the disclosed assembly 100 disposed in a cased hole 10

with gravel packed in the annulus. Gravel, proppant, or the like (G) is being packed in
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the annulus 12 between the assembly 100 and the casing 10. As the slurry travels in
the annulus, the return fluid leaks off through the screens 140a-b to pack the gravel G
about the screens 140a-b.

[0094]  As shown, the foil 150 covers the blank connection between the basepipes
110a-b. The foil 150 provides a positive seal to both ends of the screens 140a-b and
proVides a surface to hold or retain the gravel G in the annular space 12 between the
foil 150 and the casing 10. Internally, the foil 150 provides an open area 106 with
minimal pressure drop to allow fluid to pass by the foil 150 and directly into the basepipe
110a-b through the perforations 118 enclosed in the blank area 106.

[0095] The assembly 100 prdvides more open area for the gravel G to dehydrate.
Additionally, the foil 150 provides an external tubular wall on the assembly 100 that can
help the gravel packing to be more uniform at the coupling 104. This external tubular
wall of the foil 150 may be concentric or eccentric to the screens 140 and to the
surrounding casing 10. Either way, the external tubular wall of the foil 150 provides a
consistent annular space 12 to fill with gravel G with reduced variations that could cause
premature bridging in the casing 10. In this way, the foil 150 provides a secondary sand
control function for the standard screens 140a-b.

[0096]  During operations to make up the toolstring and run the third assembly 100 of
Figures 9-13 downhole, operators connect the upper basepipe 110a to the lower
basepipe 110b, which already have the screens 140a-b and end rings 120a-b.
‘Operators make up the coupling 104 by connecting the ends 114 of the basepipes
110a-b together with the coupling member 116 using the blank portions of the
basepipes 110a-b for handling.

[0097]  Operators then slide the foil 150, which was been held over the upper screen
140a on the upper basepipe 110a, down over the coupling 104 to enclose the blank
area 106. The lower end of the foil 150 engages the upper end ring 120a of the lower
joint 102b and seals therewith. Operators then affix the upper end of the foil 150 in
place with the retention ring 126 on the lower end ring 120b of the upper joint 102a.
The next and subsequent couplings 104 between joints 102 for the completion string

can then be made up and run in the same way.
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[0098] Figures 14A-14B show alternate embodiments of the wellscreen assembly 100
having a foil 150 and leak-off path according to the present disclosure. Similar
reference numbers are used for comparable components to other embodiments, and
description of these may not be repeated here. In the fourth assembly 100 of Figure
14A, the foil 150 covers the coupling 104 over the blank area 106 between the adjoining
screens 140a-b on the connected basepipes 110a-b. Although the foil 150 can include
screen sections 151a-b as shown, the foil 150 can be a slotted sleeve, a perforated
sleeve, a shroud, or the like.

[0099]  Overall, the foil 150 may not need to act as a filter in this embodiment because
the basepipes 110a-b lack perforations 118 exposed in the blank area 106. fnstéad, the
foil 150 can have a number of general openings, slots, or the like to allow passage of
leak off fluid without proViding considerable filtering. Additionally, a dedicated leak-off
screen 151¢ is provided on one or both of the basepipes (e.g., 110b) near perforations
118 enclosed inside the blank area 106 by the foil 150 and end rings 120a-b. During
gravel or fracturing packing, slurry can pass through the foil 150 (i.e., through its course
slots, holes, etc. if not acting as a filter). Leak-off fluid can then pass through the
dedicated screen 151c into the perforations 118 of one or both of the basepipes (e.g.,
110b) to return with the fluid returns. The slurry collecting in the blank area 106 can
then dehydrate, providing a more uniform gravel pack at the coupling 104 between
screen sections 102a-b.

[00100] The foil 150 during assembly steps is held along the upper screen 140a on the
upper joint 102a and slides down into place over the blank area 106 once the basepipes
110a-b have been coupled together. The lower end of the foil 150 seals with the upper
end ring 120a on the lower joint 102b and may use an end wall 122a, a seéuring ring
124, a retention ring 126, and an O-ring or other seal. At the lower end ring 120b on the
upper screen section 102a, the foil 150 can affix in place using a lock ring 126 on an
end wall 122b, and a seal may be provided. The lower end ring 120b lacks annular
communication between the blank area 106 inside the foil 150 and the upper screen
140a. However, the upper end ring 120a on the lower joint 102b may have such

annular communication provided by flutes (not shown), slots, or the like. Either way, the
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dedicated leak-off jacket 151¢ inside the blank portion inside the foil 150 allows slurry in
the blank section to dehydrate.

[00101] The fifth assembly in Figure 14B has the foil 150 that slides over the blank
portion and partially over one of the screens 140b of the joint 102b. The end rings 120a-
b on the screen sections 102a-b lack communication of flow through slots or flutes. For
leak-off, a portion of the foil 150 covers the lower screen 140b and provides a leak-off
path for the fluid. An end ring 127 on the end of the foil 150 can fit on the outside of the
lower screen 140b and can seal with a tight clearance, seal, or the like. '
[00102] In previous embodiments, the wellscreen assemblies 100 lacked alternate flow
paths through shunt or transport tubes. The foil 150 and leak-off according to the |
present disclosure can be used with the wellscreen assemblies 100 having such tubes
for alternate flow paths. Turning then to Figures 15A-15C, embodiments of wellscreen
assemblies 100 according to the present disclosure have shunt and jumper tubes 130
and 135. Again, the assemblies 100 have end rings 120a-b and foils 150. Additionally,
the foils 150 can constitute an entire screen section or may comprise one or more
screen sections. Similar reference numbers are used in Figures 15A-15C for
comparable components to other embodiments, and description of these may not be
repeated here. '

[00103] In Figure 15A, the sixth wellscreen assembly 100 is similar to that discussed
above with respect to Figures 9 through 13. Here, the shunt or transport tubes 130 run
along the length of the screen sections 140a-b and deliver or transport slurry in an
alternate path during gravel pack or frack pack operations. The end rings 120a-b
support the transport tubes 130 at the opposing ends of the screen sections 140a-b and
hold the tubes 130 in place. Ends of the transport tubes 130 extend from the end rings
120a-b, and the jumper tubes 135 interconnect to the ends of the transport tubes 130
on the adjoining screen sections 140a-b across the coupling 104. Connectors 132
having seals 134 connect the ends of the jumper tube 135 with the ends of the transport
tubes 130.

[00104] In general, the assembly 100 can have any number of transport tubes 130, and
the tubes 130 can be used to deliver slurry out of nozzles (not shown) on the tubes 130

or may transport the slurry further along the assembly 100 to other locations. As shown
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in the end view of Figure 17, for example, the end ring 120 can support a number (e.g.,
four) of the tfansport tubes 130 about the circumference of the basepipe 110. The |
openings 123a for tubes 130 may have seals (not shdwn), brazed material, tight
clearance fits, or the like to prevent fluid communication.

[00105] Figures 16A-16B show details of connections for the disclosed assembly 100 of
Figure 15A in cross-section. One (lower) end ring 120b at one end of the blank area
106 is shown in Figure 16A, while the other (upper) end ring 120a at the other end of
the blank area 106 is shown in Figure 16B. The lower end ring 120b as in Figuré 16A
includes an end wall 122b disposed about the basepipe 110a. The end wall 122b has
openings 123a for passage of the ends of the transport tubes 130. The end wall 122b
also includes inner slots or flutes 123b for passage of fluid, although this is not strictly
necessary. The end wall 122b overlaps portion of one of the screens 140a, fitting on a
portion of the wire 144 and ribs 142.

[00106] Fluid can pass through the screen section 151a of the foil 150 into the blank
area 106 and can then pass directly into the basepipes 110a-b through the perforations
118 at the blank area 106. As an additional option, the fluid in the blank area 106 can
pass indirectly to a space between the screen 140b and the basepipe 110a via the inner
slots or flutes 123b, although this is not strictly necessary.

[00107] To hold the end of the foil 150 on the end wall 122b, a retention ring 124
threads (or otherwise affixes') onto the end wall 122b and seals with a seal 125. An end
of the retention ring 124 fits over the screen section 151a of the foil 150. The retention
ring 124 is then held tight against the foil 150 using a securing ring 126 that threads (or
otherwise affixes) onto the other end of the end wall 122b and abuts the retention ring

' 124. Other forms of affixing the ring 126 can be used, including retaining screws, lock
wires, etc. ,

[00108] As shown in Figure 16B, the other upper end ring 120a at the other end of the
blank area 106 is similar to the first end ring 120b. This upper end ring 120a includes
an end wall 122a disposed about the basepipe 110b. To hold the end of the foil 150 on
this end wall 122a, a retention ring 124 threads (or otherwise affixes) onto the end wall

122a and seals thereagainst with a seal 125.
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[00109] The end wall 122a has openings 123a for passage of the opposite transport
tubes 130. The end wall 122a can also include inner slots or flutes 123b for passage of

~fluid, although this is not strictly necessary. The end wall 122a overlaps portion of the
other screen 140b, fitting on a portion of the wire 144 and ribs 142.
[00110] Fluid can pass through the screen section 151b into the blank area 106
enclosed by the foil 150 and can then pass directly into the basepipes 110a-b through
the perforations 118 at the blank area 106. As an additional option, the fluid in the blank
area 106 can pass indirectly to a space between screen 140a and the basepipe 110b
via the inner flutes 123b, although this is not strictly necessary.
[00111] Figures 15B-15C show alternate embodiments of the wellscreen assembly 100
having foils 150 and leak-off paths according to the present disclosure. These
assemblies 100 are similar to those discussed above with reference to Figures 14A-
14B; however, the assemblies 100 further include shunt and jumper tubes 130 and 135.
The same explanations provided previously apply equally with reference to the
assemblies 100 of Figures 15B-15C. ,
[00112] Reference to gravel packing herein may equally refer to frack packing. Use of
the terms such as screen and filter may be used interchangeably heréin. The foregoing
description of preferred and other embodiments is not intended to limit or restrict the
scope or applicability of the inventive concepts conceived of by the Applicants. For
example, although the assemblies 100 disclosed herein have shown use of éhunt tubes,
it will be appreciated that the foil 150 and end rings 120 can be used on assemblies
lacking shunt tubes and jumper tubes. It will also be appreciated with the benefit of the
present disclosure that features described above in accordance with any embodiment or
aspect of the disclosed subject matter can be utilized, either alone or in combination,
with any other described feature, in any other embodiment or aspect of the disclosed
subject matter. _
[00113]) In exchange for disclosing the inventive concepts contained herein, the
Applicants desire all patent rights afforded by the éppended claims. Therefore, itis

' intended that the appended claims include all modifications and alterations to the full

extent that they come within the scope of the following claims or the equivalents thereof.
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CLAIMS

A assembly for a borehole, the assembly comprising:

tubing having a bore and having first and second joints coupled together at first and
second ends;

a first filter disposed on the first joint and filtering fluid passage from the borehole into
the bore;

a second filter disposed on the second joint and filtering fluid passage from the
borehole into the bore;

first and second rings respectively disposed on the first and second ends and
respectively securing the first and second filters to the first and second joints,
at least one of the first and second end rings defining at least one passage
communicating with a space between the respective filter and the respective
joint;

a foil abutting the first and second end rings of the first and second filters and
enclosing a blank area across the first and second coupled ends, the foil
having an external surface defining an annulus thereabout with the borehole
and at least leaking fluid from the borehole to the blank area enclosed by the
foil; and

a filter portion of the assembly filtering the leaked fluid of the blank area,

wherein the leaked fluid of the blank area communicates through the passage in the
at least one first and second end ring, to the space between the respective
filter and the respective joint, and to the bore of the tubing.

The assembly of claim 1, further comprising one or more transport tubes disposed

along the tubing.

The assembly of claim 2, wherein the first and second end rings each defines one or

more openings passing ends of the one or more transport tubes through the first and second

end ring.

The assembly of claim 2 or 3, wherein the one or more transport tubes comprise:

a first transport tube disposed along the first joint;
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a second transport tube disposed along the second joint; and
a jumper tube disposed inside the blank area enclosed by the foil and connecting the
first and second transport tubes together.

5. The assembly of any one of the preceding claims, wherein the first joint comprises a
first basepipe having the first filter disposed thereon and secured by the first end ring, the
first basepipe having one or more first perforations communicating the bore with the first
filter; and wherein the second joint comprises a second basepipe having the second filter
disposed thereon and secured by the second end ring, the second basepipe having one or

more second perforations communicating the bore with the second filter.

6. The assembly of any one of the preceding claims, wherein both of the first and
second end rings each defines the passage communicating the fluid from the blank area to

the space between the respective filter and the respective joint.

7. The assembly of any one of the preceding claims, wherein the first filter comprises a
first screen disposed on the first joint, and wherein the second filter comprises a second
screen disposed on the second joint.

8. The assembly of any one of the preceding claims, wherein the first and second filters
filter returns from slurry in the borehole and hold gravel from the slurry in the annulus, and
wherein the external surface of the foil provides a uniform outer dimension against which the

gravel can be held in the annulus.

9. The assembly of any one of the preceding claims, wherein the filter portion of the
assembly comprises a screen on at least a portion of the foil and filtering the fluid leaked

from the borehole into the blank area enclosed by the foil.
10. The assembly of any one of the preceding claims, wherein the foil encloses one or

more perforations on at least the first end of the first joint; and wherein the filter portion of the

assembly filters the leaked fluid of the blank area directly to the one or more perforations.
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11. The assembly of claim 10, wherein the filter portion of the assembly comprises a
screen on at least a portion of the foil filtering the fluid leaked from the borehole into the
blank area enclosed by the foil.

12. The assembly of claim 10, wherein the filter portion of the assembly comprises a third
filter disposed in the blank area on at least the first end and filtering the leaked fluid from the

blank area directly to the one or more perforations defined in the first end.

13. The assembly of claim 10, wherein the filter portion of the assembly comprises a part
of the first filter enclosed in the blank area by the foil, the part of the first filter filtering the
leaked fluid from the blank area directly to the one or more perforations defined in the first

end of the first joint.

14. A method of assembling an assembly for a borehole, the method comprising:

slipping a foil on a first end of a first joint by at least partially passing the foil over a
first end ring securing a first filter on the first joint;

assembling tubing by connecting the first end of the first joint to a second end of a
second joint, the second joint having a second end ring securing a second
filter on the second joint;

enclosing a blank area across the first and second connected ends by fitting the foil
over the first and second connected ends;

abutting a first portion of the foil against the first end ring of the first filter on the first
joint;

abutting a second portion of the foil against the second end ring of the second filter
on the second joint;

securing at least one of the first and second portions of the foil to at least one of the
first and second end rings;

permitting fluid communication from outside the foil through a section of the foil to the
blank area enclosed by the foil; and

permitting filtering of the fluid communication from the blank area to a bore of the

tubing.
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15. The method of claim 14, wherein enclosing the blank area comprises enclosing one

or more perforations in the first connected end.

16. The method of claim 15, wherein before enclosing the one or more perforations, the
method comprises positioning a portion of the first filter on the first end over the one or more

perforations.

17. The method of claim 15, wherein before enclosing the one or more perforations, the

method comprises positioning a third filter on the first end over the one or more perforations.

18. The method of any one of claims 14 to 17, wherein securing the at least one portion
of the foil to the at least one end ring comprises engaging a retention ring on one end of the

foil on the at least one end ring.

19. The method of claim 18, wherein engaging the retention ring comprises fitting,
threading, sealing, and/or welding the retention ring onto the at least one end ring.

20. The method of any one of claims 14 to 17, wherein securing the at least one portion
of the foil to the at least one end ring comprises:
engaging a retention ring on one end of the foil on the at least one end ring; and
affixing a securing ring on the at least one end ring against the retention ring.

21. The method of claim 20, wherein engaging the retention ring comprises fitting,
threading, and/or sealing the retention ring on the at least one end ring; and wherein affixing
the securing ring comprise threading the securing ring on the at least one end ring against

the retention ring.

22. A method of gravel packing a borehole, the method comprising:
conducting slurry in an annulus of a borehole around tubing having first and second
joints coupled together at first and second ends;
filtering fluid from the slurry in the borehole to a bore of the tubing though first and

second filters disposed on the first and second joints, the first and second
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filters secured respectively to the first and second joints with first and second
end rings;

foiling the slurry in the annulus around a foil extending across a blank area between
the first and second coupled ends;

leaking the fluid from the slurry in the borehole through the foil and into the blank
area;

communicating the fluid in the blank area to at least one space between at least one
of the first and second filters and the respective joint via a passage in the
respective end ring; and

filtering the fluid from the blank area to the bore of the tubing.

23. The method of claim 22, wherein filtering the fluid from the slurry in the borehole to
the bore of the tubing though the first and second filters disposed on the first and second
joints comprises communicating the fluid from the first filter through one or more first
perforations in the first joint.

24. The method of claim 22 or 23, wherein filtering the fluid from the blank area to the
bore of the tubing comprises communicating the fluid from the blank area to the at least one
space between the respective filter and the respective joint.

25. The method of claim 22 or 23, wherein filtering the fluid from the blank area to the
bore of the tubing comprises communicating the fluid from the blank area to one or more

perforations in at least one of the first and second ends enclosed by the foil.

26. The method of claim 25, wherein communicating the fluid from the blank area to the
one or more perforations in the first end enclosed by the foil comprises filtering the fluid in the
blank area through a portion of at least one of the first and second filters in the blank area

disposed on the one or more perforations.

27. The method of claim 25, wherein communicating the fluid from the blank area to the
one or more perforations in the first end enclosed by the foil comprises filtering the fluid into
the blank area through a portion of the foil before communicating the fluid to the one or more
perforations.
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28. The method of claim 25, wherein communicating the fluid from the blank area to the
one or more perforations in the first end enclosed by the foil comprises filtering the fluid in the
blank area through a third filter in the blank area disposed on the one or more perforations.
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