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ABSTRACT

A centraliser for centralising a tubular in a conduit is described. The centraliser
comprises a body comprising a upper body portion and a lower body portion and a
plurality of arms linking the upper body portion to the lower body portion. Relative
movement of the upper and lower body portions towards each other causes the arms to

buckle radially outwards into a set configuration in which the arms are engaged, in use,
with a condulit.
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CENTRALISER HAVING RADIALLY BUCKLING ARMS

FIELD

The present invention relates to a centraliser for centralising a tubular

IN a condult.

BACKGROUND

During well completion operations it is often desirable to cement a
tubular inside another conduit. This other conduit may be a cased well bore or
an open hole formation or the like. To ensure optimal efficiency of the
cementing process, it is desirable to have the tubular spaced away from the
sides of the conduit to permit cement to flow between the tubular and the
conduit around the entire circumference of the tubular. This spacing of the
tubular with respect to the conduit is achieved using a centraliser.

There are a number of types of conventional centraliser on the market.
For example, bow centralisers centralise, as their name suggests, by bowing
a piece of metal into engagement with a conduit wall to space a tubular
centrally in the conduit. Bow spring centralisers have drawbacks. For
example, bow spring centralisers have limited load bearing capacity meaning
they can fail to move the tubular into an optimum centralised position with
respect to the conduit.

Other centraliser assemblies are provided which have a greater load
bearing capacity but are made of many components such as legs, buttons,

pistons etc. which are necessary to energise their centralising feature.

SUMMARY
According to a first aspect of the present invention, there is provided a
centraliser for centralising a tubular in a conduit, the centraliser comprising:
a body comprising a upper body portion and a lower body portion; and
a plurality of arms linking the upper body portion to the lower body

portion;
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wherein relative movement of the upper and lower body portions
towards each other causes the arms to buckle radially outwards into a set
configuration in which the arms are engaged, in use, with a condulit.

In one embodiment, a centraliser according to the present invention,
can be used to centralise a tubular within a conduiit.

Preferably, the body and the arms are unitary. By unitary it is meant
the body and the arms are manufactured from a single piece of material.

Preferably, the centraliser is tubular.

Preferably, the body and the arms are machined from a tubular section.

Preferably, relative axial movement of the body portions towards each
other causes the arms to buckle radially outwards.

Preferably, during relative axial movement of the body portions towards
each other, one of said body portions remains stationary.

Preferably, axial movement in a setting direction of one of said body
portions towards the other of said body portions in a setting direction causes
the arms to buckle radially outwards.

Most preferably, axial movement of the upper body portion towards the
lower body portion causes the arms to buckle radially outwards.

Preferably, the buckling of the arms is non-reversible.

Preferably, as one of said body portions moves towards the other of
said body portions, the said body portions engage one another.

Most preferably, as the upper body portion moves towards the lower

body portion, the body portions engage one another.

Preferably, the engagement of the upper and lower body portions is
non-reversible.  Making the engagement non-reversible maintains the
centraliser in the set configuration.

Preferably, the engagement of the upper and lower body portions
prevents movement of the upper body portion with respect to the lower body
portion in a direction opposite the setting direction.

Preferably, the upper and lower body portions define a ratchet. A

" ratchet is provided to prevent the centraliser from releasing from the set

configuration.
Preferably, the upper and lower body portions are adapted to form an

overiap.
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Preferably, when the upper and lower body portions have formed an
overlap, an upper body portion internal surface engages a lower body portion
external surface.

Preferably, the upper body portion internal surface and the lower body
portion external surface engage such that relative movement in the direction
opposite the setting direction is prevented.

Preferably, the upper body internal surface and the lower body external
surface define complementary ratchet threads adapted to engage and permit
unidirectional movement therebetween.

Preferably, the upper body portion defines a plurality of fingers.

Preferably, each upper body finger defines a tip.

Preferably, during movement in the setting direction each upper body
fingertip engages the lower body portion.

Preferably, upon engagement each upper body finger deflects radially
outwards.

Preferably, each upper body finger deflects radially outwards about a
hinge.

Preferably, the hinge is a living hinge.

Preferably, during movement in the setting direction, each upper body
finger is adapted to form the overlap with the lower body portion.

In an alternative embodiment, where the upper and lower body portions
form an overlap, an upper body portion external surface engages a lower
body portion internal surface.

Preferably, in this embodiment, the upper body portion external surface
and the lower body portion internal surface engage such that relative
movement in the direction opposite the setting direction is prevented.

Preferably, in this embodiment, the upper body external surface and
the lower body internal surface define complementary ratchet threads adaptea
to engage and permit unidirectional movement therebetween.

In this embodiment, the upper body portion may define a plurality of
fingers which deflect radially inwards during movement in the setting direction.

In a further alternative embodiment, the centraliser is located on a
tubular. In this embodiment, as the body portions move relative to one

another, one of said portions engages the tubular.
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Preferably, the engagement of the centraliser and the tubular is non-
reversible.

In a further alternative embodiment, the lower body portion moves
axially towards the upper body portion in a setting direction, causing the arms
to buckle radially outward.

Preferably, each arm defines at least one point of weakness. Points of
weakness are provided to ensure the arm buckles predictably.

Preferably, each arm defines three points of weakness.

Preferably, there are two points of weakness on an external surface
and one on an internal surface of each arm.

In one embodiment there may be more than three points of weakness.

Preferably, at least one of said point of weakness is a circumferential
groove defined by the centraliser.

In one embodiment, one of said circumferential groove comprises each
upper body finger living hinge.

Preferably, the centraliser is adapted to located between adjacent
tubular sections. This means the centraliser can be run-in by a diameter no
greater than the outside diameter of the tubular.

Alternatively, the centraliser is attached to a tubular.

Preferably, in use with a tubular, one of the body portions is fixed with
respect to the tubular.

In one embodiment, the lower body portion is fixed directly to the
tubular.

Preferably, in use, the centraliser is set by means of a setting sleeve.

While the upper body portion moves axially towards the lower body
portion, the centraliser is set by means of a setting sleeve acting on the upper
body portion.

A setting sleeve can be activated by any method such as hydraulic,
mechanical or other means.

In one embodiment, where the upper body portion moves axially
towards the lower body portion, the upper body portion is attached, In use, to

a tubular by shear screws. Using shear screws prevents the centraliser firstly

from setting accidentally.
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According to a second aspect of the present invention there Is provided
a method of centralising a tubular in a conduit comprising the steps of:

applying a setting force in a setting direction to move a centraliser
upper body portion and a centraliser lower body portion together;

buckling arms linking the upper body portion to the lower body portion
radially outwards into engagement with a conduit wall.

Preferably, the method further comprises the step of engaging the
upper body portion with the lower body portion.

Preferably, the step of engaging the upper body portion with the lower
body portion comprises engaging an upper body portion internal surface with
a lower body portion external surface.

Preferably, the engagement of the upper and lower body portions is

non-reversible.

BRIEF DESCRIPTION OF THE DRAWINGS
An embodiment of the present invention will now be described with

reference to the accompanying drawings in which:

Figure 1 is a perspective view of the centraliser in a run-in configuration
according to an embodiment of the present invention;

Figure 2 is a section view of the centraliser of Figure 1;

Figure 3 is an enlarged view of the region "A" of Figure 2;

Figure 4 is an enlarged view of the region "B" of Figure 2; and

Figure 5 is a front view of the centraliser of Figure 1 In a set

configuration.

DETAILED DESCRIPTION

Referring firstly to Figures 1 and 2, there is shown perspective and
section views of a centraliser, respectively, generally indicated by reference
numeral 10 according to an embodiment of the present invention. The
centraliser 10 is for centralising a tubular (not shown) within a conduit (not
shown).

The centraliser 10 comprises an upper body portion 12, a lower body
portion 14 and a plurality of arms 16 linking the upper body portion 12 to the

lower body portion 14. As will be discussed, relative movement of the upper
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body portion 12 towards the lower body portion 14 causes the arms 16 to
buckle radially outwards into a set configuration in which the arms 16 are
engaged with the conduit (not shown). The centraliser 10 is shown in the set
configuration (but not engaged with a conduit) in Figure 5. The centraliser 10
is adapted to be located around the tubular (not shown). Engagement of the
central.iser arms 16 with a conduit centralises the tubular within the conduit.
The centraliser 10 iIs machined out of a single length of tubular 18. A
series of u-shaped slots 20 are made through the wall of the tubular 18 to
form a plurality of upper body portion fingers 22. Each finger 22 is
sandwiched between a pair of arms 16 and has an internal surface 26

defining a ratchet thread 24. The purpose of this internal surface ratchet
thread 24 will be described In due course.

The upper body portion 12 further defines three circumferential grooves
28,30,32. The upper and lower grooves 28,34 are defined by a centraliser
external surface 34 and the internal groove 30, which is located axially
between the external grooves 28,32, is defined by a centraliser internal
surface 36.

A lower body portion external surface 52 also defines a ratchet thread
38. The purpose of this external surface ratchet thread 38 will be described in
due course.

Referring to Figures 3 and 4, these Figures shown an enlarged view of
region "A" from Figure 2 and an enlarged view of region "B" from Figure 2

respectively. Particularly, Figure 3 shows a section view through one of the

arms 16 and Figure 4 shows a section view through one of the upper body

portion fingers 22.
Referring to Figure 3, the three grooves 28,30,32 about which the arm

16 buckles radially outwards can be seen. These grooves 28,30,32 represent

three points of weakness.
From Figure 4, showing a section view through one of the upper body

portion fingers 22, the internal surface ratchet thread 24 defined by the finger
internal surface 26 can be seen. Also visible is the external surface ratchet
thread 38 on the lower body portion 14.

Also visible from Figure 4 is the lower edge 40 of one of the u-shaped

slots 20. As can be seen the lower edge slot 40 is cut such that the bottom 42

0
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of the upper body portion finger 22 is angled, as is the top 44 of the adjacent
part of the lower body portion 14.

Operation of the centraliser 10 will now be discussed. To activate the
centraliser 10, an axial force is applied to the upper body portion 12 in the
direction of arrows 'X' and Figure 1 by a setting agent (not shown). This force
causes the arms 16 to buckle outwards, in the direction of arrow "Y' (Figure 3)
such that the mid-point 46 of each arm 16 comes into engagement with the
conduit wall (not shown).

Simultaneously, with the buckling of the arms 16, the upper body
portion fingers 22 move axially towards the lower body portion 14. Referring to
Figure 4, the bottom 42 of each finger 22 comes into contact with the top 44 of
the upper body portion 14. The angled surfaces provided on the bottom 42
and the top 44 are such that upon impact each finger 22 is deflected
outwards, bending about a living hinge 50, provided by the thin wall thickness
at the base of the upper groove 28. The finger internal surface 26 then
passes over the lower body portion external surface 52 and, in particular, the
ﬁnger internal surface ratchet thread 24 passes over the lower body portion
external surface ratchet thread 38. These ratchet threads 24,38 are arranged
such that movement of the fingers 22 in the direction of arrow 'X', that is in the
setting direction, is allowed, but movement in the direction opposite arrow 'X',
that is opposite the setting direction, Is resisted by engagement of the ratchet
threads 24,38. The setting force continues until the centraliser is in the set
configuration shown in Figure 5.

Various improvements and modifications may be made to the above
described embodiment without departing from the scope of the present
invention. For example, although complementary engaging ratchet threads
are shown, some other sort of ratchet mechanism could be provided between
the upper and lower body portions to prevent the centraliser from releasing
from the set configuration.

According to one aspect of this disclosure, there is provided a
centraliser for centralising a tubular in a conduit, the centraliser comprising: a
body comprising a upper body portion and a lower body portion; and a
plurality of arms linking the upper body portion to the lower body portion;

wherein relative movement of the upper and lower body portions towards
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each other causes the arms to buckle radially outwards into a set
configuration in which the arms are engaged, in use, with a conduit.

In some embodiments, the body and the arms of the centraliser are
unitary.

In some embodiments, the centraliser is tubular.

In some embodiments, the body and the arms of the centraliser are
machined from a tubular section.

In some embodiments, relative axial movement of the body portions
towards each other causes the arms to buckle radially outwards.

In some embodiments, during relative axial movement of the body
portions towards each other, one of said body portions remains stationary.

In some embodiments, axial movement in a setting direction of one of
said body portions towards the other of said body portions in a setting
direction causes the arms to buckle radially outwards.

In some embodiments, axial movement of the upper body portion
towards the lower body portion causes the arms to buckle radially outwards.

In some embodiments, the buckling of the arms is non-reversible.

In some embodiments, as one of said body portions moves towards the
other of said body portions, the said body portions engage one another.

In some embodiments, as the upper body portion moves towards the
lower body portion, the body portions engage one another.

- In some embodiments, the engagement of the upper and lower body
portions IS non-reversible. |

In some embodiments, the engagement of the upper and lower body
portions prevents movement of the upper body portion with respect to the
lower body portion in a direction opposite the setting direction.

In some embodiments, the upper and lower body portions define a
ratchet.

In some embodiments, the upper and lower body portions are adapted
to form an overlap.

In some embodiments, when the upper and lower body portions have

formed an overlap, an upper body portion internal surface engages a lower

body portion external surface.
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In some embodiments, the upper body portion internal surface and the
lower body portion external surface engage such that relative movement in
the direction opposite the setting direction is prevented.

In some embodiments, the upper body internal surface and the lower
body external surface define complementary ratchet threads adapted to
engage and permit unidirectional movement therebetween.

In some embodiments, the upper body portion defines a plurality of
fingers.

In some embodiments, each upper body finger defines a tip.

In some embodiments, during movement in the setting direction, each
upper body fingertip engages the lower body portion.

In some embodiments, upon engagement, each upper body finger
deflects radially outwards. '

In some embodiments, each upper body finger deflects radially
outwards about a hinge.

In some embodiments, the hinge is a living hinge.

In some embodiments, during movement in the setting direction, each
upper body finger is adapted to form the overlap with the lower body portion.

In some embodiments, the upper and lower body portions form an
overlap, an upper body portion external surface engages a lower body portion
Internal surface.

In some embodiments, the upper body portion external surface and the
lower body portion internal surface engage such that relative movement in the
direction opposite the setting direction is prevented.

In some embodiments, the upper body external surface and the lower
body internal surface define complementary ratchet threads adapted to
engage and permit unidirectional movement therebetween.

In some embodiments, the upper body portion may define a plurality of
fingers which deflect radially inwards during movement in the setting direction.

In some embodiments, as the body portions move relative to one

another, one of said portions engages a tubular upon which the centraliser is

located.

In some embodiments, the engagement of the centraliser and the

tubular is non-reversible.
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In some embodiments, the lower body portion moves axially towards
the upper body portion in a setting direction, causing the arms to buckle
radially outward.

In some embodiments, each arm defines at least one point of
weakness.

In some embodiments, each arm defines three points of weakness.

In some embodiments, there are two points of weakness on an
external surface and one on an internal surface of each arm.

In some embodiments, there is more than three points of weakness.

In some embodiments, at least one of said point of weakness is a
circumferential groove defined by the centraliser.

In some embodiments, one of said circumferential groove comprises
each upper body finger living hinge.

In some embodiments, the Centraliser IS adapted to be located
between adjacent tubular sections.

In some embodiments, the centraliser is attached to a tubular.

In some embodiments, in use with a tubular, one of the body portions is
fixed with respect to the tubular.

In some embodiments, the lower body portion is fixed directly to the
tubular.

In some embodiments, in use, the centraliser is set by means of a
setting sleeve.

In some embodiments, where the upper body portion moves axially
towards the lower body portion, the upper body portion is attached, in use, to
a tubular by shear screws.

According to another broad aspect of this disclosure, there Is provided
a method of centralising a tubular in a conduit comprising the steps of:
applying a setting force in a setting direction to move a centraliser upper body
portion and a centraliser lower body portion together; and buckling arms

linking the upper body portion to the lower body portion radially outwards into

engagement with a conduit wall.
In some embodiments, the method further comprises the step of

engaging the upper body portion with the lower body portion.

10
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In some embodiments, the step of engaging the upper body portion
with the lower body portion comprises engaging an upper body portion
iInternal surface with a lower body portion external surface.

In some embodiments, the engagement of the upper and lower body

portions is non-reversible.

1]
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WHAT IS CLAIMED IS:

1. A centraliser for centralising a tubular in a conduit, the centraliser

comprising:

a body comprising an upper body portion and a lower body portion;

a plurality of arms linking the upper body portion to the lower body portion;
and

a plurality of fingers circumterentially disposed between the arms,

wherein relative movement of the upper and lower body portions towards
each other causes the arms to buckle radially outwards into a set configuration

and distal ends of said fingers to deflect radially outwards about a hinge.

2. The centraliser of claim 1, wherein an internal groove is formed in said

body, said arms buckling radially outwards about said internal groove.

3. The centraliser of claim 1 or 2, wherein said internal groove Is formed In

an internal surface of said upper body portion.

4. The centraliser of claim 1, 2 or 3, wherein said internal groove comprises

an internal circumferential groove.

5. The centraliser of any one of claims 1 to 4, wherein an external groove Is

formed in said body.

0. The centraliser of any one of claims 1 to 5, wherein said external groove

forms said hinge about which said fingers deflect radially outwards.

7. The centraliser of any one of claims 1 to 6, wherein said external groove

comprises an external circumferential groove.

12
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3. The centraliser of any one of claims 1 to 7, wherein said arms buckle

about said external groove.

9. The centraliser of any one of claims 1 to 8, wherein the centraliser
comprises three grooves, two external grooves and one internal groove located

axially between the external grooves.

10. The centraliser of any one of claims 1 to 9, wherein the upper and lower
body portions engage one another as the upper and lower body portions move

towards each other.

11.  The centraliser of claim 10, wherein the engagement between the fingers
and the lower body portion is non-reversible and/or prevents movement of the
upper body portion with respect to the lower body portion in a direction opposite

the setting direction.

12. The centraliser of any one of claims 1 to 11, wherein said hinge

comprises a living hinge.

13. The centraliser of any one of claims 1 to 12, wherein the upper body

portion defines the fingers.

14. The centraliser of any one of claims 1 to 13, wherein the centraliser is
tubular.
15. The centraliser of any one of claims 1 to 14, wherein relative axial

movement of the body portions towards each other causes the arms to buckle

radially outwards.

13
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16.  The centraliser of claim 15, wherein one of said body portions remains
stationary during relative axial movement of the body portions towards each

other.

17.  The centraliser of claim 15 or 16, wherein éxial movement of one of said
body portions towards the other of said body portions in a setting direction

causing the arms to buckle radially outwards.

18.  The centraliser of claim 17, wherein axial movement of the upper body
portion towards the lower body portion causing the arms to buckle radially

outwards.

19.  The centraliser of claim 17, wherein axial movement of the lower body
portion towards the upper body portion in a setting direction causing the arms to

buckle radially outward.

20. The centraliser of any one of claims 1 to 19, wherein the buckling of the

arms IS non-reversible.

21, The centraliser of any one of claims 1 to 20, wherein as one of said body
portions moves towards the other of said body portions, the said body portions

engage one another.

22. The centraliser of claim 21, wherein the engagement of the upper and
lower body portions prevents movement of the upper body portion with respect to

the lower body portion in a direction opposite the setting direction.

23. The centraliser of any one of claims 1 to 22, wherein the upper and lower

body portions define a ratchet.

14



10

15

2.0

25

30

CA 02927157 2016-04-13

24 The centraliser of any one of claims 1 to 23, wherein an upper body

portion internal surface engages a lower body portion external surface.

25.  The centraliser of claim 24, wherein theupper body portion internal surface
and the lower body portion external surface engage such that relative movement

in a direction opposite a setting direction is prevented.

26. The centraliser of any one of claims 24 or 25, wherein the upper body
internal surface and the lower body external surface defining complementary
ratchet threads adapted to engage and permit unidirectional movement

therebetween.

27 . The centraliser of any one of claims 1 to 24, wherein an upper body

portion external surface engages a lower body portion internal surface.

28. The centraliser of claim 27, wherein the upper body portion external
surface and the lower body portion internal surface engage such that relative

movement in the direction opposite the setting direction Is prevented.

29. The centraliser of any one of claims 1 to 28, wherein each finger defines

a tip.

30. The centraliser of claim 29, wherein each finger tip engages the lower

body portion during movement in the setting direction.

31. The centraliser of any one of claims 1 to 30, wherein each finger deflects

radially outwards upon engagement with the lower body portion.

32. The centraliser of any one of claims 1 to 31, wherein each finger Is

adapted to form the overlap with the lower body portion.

15
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33. The centraliser of any one of claims 1 to 32, wherein one of said body

portions engages a tubular upon which the centraliser is located as the body

portions move relative to one another.

34. The centraliser of any one of claims 1 to 33, wherein the engagement of

the centraliser and the tubular iIs non-reversible.

35. The centraliser of any one of claims 1 to 34, wherein the centraliser is

adapted to be located between adjacent tubular sections.

36. The centraliser of any one of claims 1 to 35, wherein the centraliser is

attached to a tubular.

37. The centraliser of claim 36, wherein one of the body portions is fixed with

respect to the tubular.

38. The centraliser of claim 37, wherein the lower body portion is fixed directly

to the tubular.

39. The centraliser of any one of claims 1 to 38, in combination with a
condulit.
40. The centraliser of any one of claims 1 to 39, wherein said fingers engage

said lower body portion in said set configuration.

41. The centraliser of claim 40, wherein the engagement between said fingers

and said lower body portion retains the centraliser in said set configuration.

42 . A method of centralising a tubular in a conduit comprising the steps of:
providing a body comprising an upper body portion and a lower body

portion; and a plurality of arms linking the upper body portion to the lower body

16
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portion; one of said upper body portion and said lower body portion defining a
plurality of fingers circumferentially disposed between the arms and extending
towards said other of said upper body portion and said lower body portion;

applying a setting force in a setting direction to move the centraliser upper
body portion and the centraliser lower body portion together;

buckling the arms linking the upper body portion to the lower body portion
radially outwards into engagement with a conduit wall,

moving said fingers from a first configuration in which said fingers define a
non-overlapping configuration with said other of said upper body portion and said
lower body portion to a set configuration in which said fingers form an overlap

with said other of said upper body portion and said lower body portion.

43. The method of claim 42, comprising engaging the upper body portion
with the lower body portion.

44. The method of claim 43, wherein said engaging the upper body portion
with the lower body portion comprises engaging an upper body portion internal

surface with a lower body portion external surface.

45. The method of claim 43 or 44, wherein the engagement between the
fingers and the lower body portion being non-reversible and/or prevents

movement of the upper body portion with respect to the lower body portion in a

direction opposite the setting direction.

46. The method of claim 43. 44 or 45, wherein relative axial movement of the

body portions towards each other causes the arms to buckle radially outwards.

47. The method of claim 46, wherein one of said body portions remains
stationary during relative axial movement of the body portions towards each

other.

17
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48. The method of any one of claims 42 to 47, wherein axial movement of one
of said body portions towards the other of said body portions in a setting direction

causes the arms to buckle radially outwards.

49. The method of claim 48, wherein axial movement of the upper boqdy
portion towards the lower body portion causing the arms to buckle radially
outwards.

50. The method of claim 48, wherein axial movement of the lower body
portion towards the upper body portion in a setting direction causes the arms to

buckle radially outward.

51. The method of any one of claims 42 to 50, comprising forming an external

groove in said tubing.

52. The method of any one of claims 42 to 51, comprising forming a second

external groove in said tubing.

18
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