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(57) L'mvention concerne un systeme (10) de raccord de
tubes comprenant deux sections (12, 14) de tube
extensibles, chacune de ces sections comprenant une
orille (16, 18) filtrante intercal€e entre un tube (20, 22)
interne extensible et un tube (24, 26) externe extensible.
La grille filtrante d'une section de tube chevauche la
orille filtrante de 1'autre section de tube et le tube externe
extensible d'au moins une des sections de tube recouvre
les grilles filtrantes superposees. Lors de l'extension des
sections de tube, les grilles filtrantes superposces
retenues par le tube externe assurent l'intégrit¢ du filtre
entre les sections de tube.
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(57) A tubing connection arrangement (10) comprises
two expandable tubing sections (12, 14), each tubing
section comprising a filter screen (16, 18) sandwiched
between mner expandable tubing (20, 22) and outer
expandable tubing (24, 26). The filter screen of one
tubing section overlaps the filter screen of the other
tubing section and the outer expandable tubing of at least
one of the tubing sections extends over the overlapping
filter screens. On expansion of the tubing sections, the
overlapping filter screens, restrained by the outer tubing,
ensure the integrity of the filter between the tubing
sections.
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Abstract

A tubing connection arrangement comprises two
expandable tubing sections, each tubing section comprising
a filter screen sandwiched between inner expandable tubing
and outer expandable tubing. The filter screen of one
tubing section overlaps the filter screen of the other
tubing section and the outer expandable tubing of at least
one of the tubing sections extends over the overlapping
filter screens. On expansion of the tubing sections, the
overlapping filter screens, restrained by the outer tubing,
ensure the integrity of the filter between the tubing

sections.
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CONNECTOR FOR EXPANDABLE WELL SCREEN

This invention relates to a downhole connector, and 1in

particular to an arrangement for ensuring the integrity of a

sand screen or other filter medium at a connection between

two lengths of expandable tubing utilised to support or form
a sand screen or filter.

In many well bores where a liquid, for example oil,
passes from a surrounding formation into the well bore, the

liquid will often carry entrained sand particles. If this

sroblems may arise, including an increased likelihood of the
well bore becoming blocked or restricted, and the sand may
cause downhole tools to stick or jam, Or wear prematurely.
Accordingly, it is preferred that the sand particles are
retained in the formation. This 1s achieved by providing
screens or a filter around the casing or production tubing.

International Patent Application WO 97/17524 (Shell),
rhe disclosure of which is incorporated herein by reference,
describes a radially expandable assembly in which overlapping
filter sheets are sandwiched between inner expandable support
tubing and outer expandable protective tubing, the expandable
tubing featuring large numbers of overlapping longitudinal
slots. When an expander cone is [orced tnrouyn cne assembly,
rhe inner and outer tubing is expanded radially, the slots
axtending to form diamond-shaped openings. The 1initial

degree of overlap between the screens 1s selectad such that,
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although the screens move circumferentially relative to one
another during expansion, the edges of the screens remain 1in
overlapping relation. Such an arrangement can easily be
constructed over sections of plain tubing or pipe. However,
at the connections between tubing sections, where the inner

tubing sections are coupled together, 1t 1s difficult to

" maintain a "sand-tight" join.

It is among the objectives of embodiments of the present
invention to provide a connector arrangement which obviates
or mitigates this difficulty.

According to the present invention there is provided a
connector arrangement for provision between the ends of two
sections of expandable tubing, each expandable tubing section
comprising a filter screen sandwiched between = inner
expandable tubing and outer expandable tubing, the filter
screen of one tubing section overlapping the filter screen of
the other tubing section and the ocuter expandable tubing of
at least one of the tubing sections extending over the
overlapping filter screens.

The invention also relates to expandable tubing sections
which are adapted to be connected in this manner, and to
expandable tubing strings incorporating such connector
arrangements, and to a method of connecting tubing sections.

On expansion of the tubing sections, the overlapping
filter screens, restralned py the outer tubing, ensure the
integricty of the filtar between the ctubing sections.

The outer expandable tubing of one tubing section may be

arranged to overlap or to butt against the outer expandable
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3
tubing of the other tubing section.

Fach filter screen will typically comprise a plurality
of overlapping plates, sheets or membranes individually
mounted to the respective inner expandable tubing by axially
parallel connectors or fixings, such as screws, lugs or
welds.

Preferably, -t:'he filter screens of each tubing section
are initially radially spaced apart to facilitate make-up of
rhe connector. However, on expansion, the resistance of the
outer tubing to radial expansion of the inner tubing ensures
rhat the outer filter screen 1is pressed into sand-tight
engagement with the inner filter screen. The desired
relative positioning of the filter screens of the two tubing
sections may be achieved 'by providing one inner tubing
section having an end of slightly larger diameter than the
other. In certain embodiments the ends of each tubing
section may be upset, that is of greater diameter than the
remainder of the tubing section, and the desired difference
in diameter may be achieved by providing a slight:ly higher
upset on one tubing section. Conveniently, the inner tubing
sections will feature pin and box connections, and the upset
on the box may be slightly higher than the pin. Of course the
opposite arrangement may provided, that 1is the pin upset
being higher than the box.

The ends cof cne or both filter screens may ce proviaed
with means for preventing interference between the screen
ends when the tubing sections are rotated relative ‘to one

another, as may be the case 1f the tubing sections are
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4.
rhreaded to one another. Said means may take the form of a
sleeve of flexible or extendible material located internally
and\or externally of the filter screens. The sleeve may be
fFormed of flexible slotted tubing, plastics, rubber, wire
mesh or wire composites.

According to another aspect of the present invention
there is provided a section of expandable tubing comprising
a filter medium sandwiched between inner expandable tubing
and outer expandable tubing, the filter medium comprising a
plurality of circumferentially extending filter sheets, each
sheet being coupled at one edge to one of the inner and outer
tubing and having the opposite edge overlapping an adjacent
sheet, and means for reducing the friction between at least

one of the filter sheets and the filter sheets and the tubing.

In other aspects of the 1invention friction reducing

means may be provided cn other parts or elements of a tubing

section.

This aspect of the invention may be provided 1in
combination with the first described aspect.

In use, the friction reducing means facilitates
expansion of the tubing by facilitating relative
circumferential movement of the filter sheets relative to one
another and of the filter sheets relative to the tubing. The
presence of such friction reducing means also reduces the
likelihood of damage occurring o cne relatively fragile
filter sheets during expansion, as has been found to occur on
occasion in tubing made in accordance with WO 97/17524.

Preferably, the friction reducing means 1s a low
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friction coating applied to the filter sheets, such as a
PTFE-based material such as Teflon (trade mark). 1In other
embodiments a friction-reducing lubricant, such as high
temperature grease, may be provided. Alternatively, sheets
of low friction material may be placed between the filter

sheets and the tubing.

These and other aspects of the present i1invention will
now be described, by way or example, with reference to the
accompanying drawings, 1in which:

Figure 1 1s a schematic sectional view of part of a

connector in accordance with a preferred embodiment of the

present invention, with the connector parts shown separated;
and
Figure 2 1is a schematié sectional view of the connector
of Figure i, with the connector parts shown coupled together.
The drawings 1llustrate part of a connector 10 in

accordance with an embodiment of the present invention. The

connector 10 is provided between the ends of two sections of

2xpandable tubing 12, 14, =ach comprising filter plates 16,
18 sandwiched between inner expandable support tubing 20, 22
and outer expandable protective tubing 24, 26. Each section
of expandable tubing 20, 22, 24, 26 defines a large number of
longitudinal overlapping slots. The sections of inner or
base expandable tubing 20, 22 are formed with co-operating
pin and box connections 28, 30, to allow the tubing sections
12, 14 tc be made up bv relative rotcation.

As 1s more clearly apparent from Figure 2, the box

connection 30 1s upset from the pin 28. The filter plates 18

" WO 00/08301 - .- - PCT/GB99/02605
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mounted around the box 30 extend beyond the end of the box
ocuter surface 32 such that on making up the connection the
filter plates 18 overlap the filter plates 16 mounted on the
pin 28. The outer tubing 24 on the pin 28 terminates short of
the end of the filter plates-16 to accommodate the filter
plate overlap, and the out2r tubing 24 13 similarly
overlapped by the énd of the outer tubing 26 on the box 30.

The overlapping filter plates 16, 18 are positioned such
that there is a small radial gap G between the filter plates
16, 18, to allow the connection to be made up withcut snagging
or galling of the opposing filter plates.

When the connection 1is expanded downhole, by passing a
cone through the connection, the outer tubing 24, 26 resists
the expansion of the inner t:ﬁ.bing 20, 22. This results in the
outer tubing 24, 26 providing an inward radial force which
maintains the overlapping filter plates 16, 18 in engagement
and effects a sand-tight _seal.

To facilitate make-up and backing-off of thé connection
10, the ends of the filter plates 16 are provided with an
expandable make-up protection sleeve 32 which prevents the
overlapping plates on either the pin 28 or the box 30 from
snagging on the opposing filter plates when the pin and box
are rotated relative to one another.

To facilitate expansion of the tubing, the filtgr plates
16, 18 are provided with a coating 34 of a low-friction
material, in this case a PTFE-based material such as Teflon.
This coating facilitates relative movement of the plates 16,

18, and relative movement of the plates 16, 18 and the tubing
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20, 22, 24, 26, and minimises the risk of tearing of the

filter plates 16, 18 as the tubing sections are made up and

expanded.

It will be clear to those of skill in the art that the

above-described embodiment is merely exemplary of the present
invention, and that various modifications and i1mprovements

"may be made thereto without departing from the scope of the

present invention.
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1. A tubing connection arrangement comprising two
expandable tubing sections, each tubing section comprising a

filter screen sandwiched between i1nner expandable tubing and

outer expandable tubing, the filter screen of one tubing

section overlapping the filter screen of the other tubing
section and the outer expandable tubing of at least one of the

tubing sections extending over the overlapping filter

screens.

2. The arrangement of claim 1, wherein the outer expandable
tubing of one tubing section is arranged to overlap the outer

expandable tubing of the other tubing section.

3. The arrangement of claim 1, wherein the outer expandable
tubing of one tubing section i1s arranged to butt against the

outer expandable tubing of the other tubing section.

4 . The arrangement of any of claims 1, 2 or 3, wherein each
filter screen comprises a plurality of overlapping sheets
individually mounted to the respective inner expandable

tubing by axially parallel fixings.
5. The arrangement of any of the preceding claims, wherein

the filter screen of one tubing section is initially of

greater dliameter than the filtar screen of the othar tubing
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section such that the filter screens are initially radially

spaced apart.

5 . The arrangement of claim 5, wherein the inner tubing of
said one tubing section has an end of larger diameter than the

end of the inner tubing of the other tubing section.

7. The arrangement of claim 6, wherein the ends of at least

one tubing section 1s upset.

8. The arrangement of claim 7, wherein the ends of both

tubing sections are upset, with a higher upset being provided

on one tubing section.

9. The arrangement of claim 7 or 8, wherein the 1inner
tubing sections incorporate pin and box connections, and the

upset on the box is higher than the upset on the pin.

10. The arrangement of any of the preceding claims, wherelin
the end of at least one filter screen is provided with means
for preventing interference between the screen ends when the

tubing sections are rotat=d relative to one another.

11. The arrangement of claim 10, wherein said means for

preventing interferasnce 1s a sleeve of extendible material.

12. The arrangement of claim 11, wherein the sleeve extends

internally of at least one of the filter screens.
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13. The arrangement of claim 11 or 12, wherein the sleeve

extends externally of at least one of the filter screens.

14. The arrangement of any of the preceding claims, whereiln
rhe filter screen comprises a plurality of circumferentially
extending filter sheets, =ach sheet being coupled at one edge
to one of the inner and outer tubing and having the opposite
edge overlapping an adjacent sheet, and means for reducing

rhe friction between at least one of the filter sheets a_nd the

filter sheets and the tubing.

15. A tubing connection method comprising:
providing at least two expandable tubing sections, each
tubing section comprising a filter screen sandwiched between
inner expandable tubing and outer expandable tubing; and
connecting ends of the tubing sections such that the
filter screen of one tubing section overlaps the filter
screen of the other tubing section and the ocuter expandable

tubing of at least one of the tubing sections extends over the

overlapping filter screens.

16. A section- of expandable tubing comprising a filter
medium sandwiched between inner expandable tubing and outer
expandable tubing, the filter medium comprising a plurality.
of circumferentiallvy =2xtending fiit=r she=ts, =ach sheet
being coupled at one edge to one of the inner and outer tubing
and having the opposite edge overlapping an adjacent sheet,

and means for reducing the friction between at least one of
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the filter sheets and the tubing.

17. The tubing of claim 156, wherein the friction reducing

neans is a low friction coating applied to the filter sheets.
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