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CENTRALISER

The present invention relates to a centraliser, particularly but not
exclusively to a spring type centraliser for use in oil, gas or watgr wells, to

5 centralise a length of tubing within a welibore.

Typically centralisers have a body that fits around the {dbular, and the
body typically extends radially away from the tubulay/so that the tubular is
spaced from the wall of the wellbore. Centraliserg are installed onto the

10 tubular that they are intended to centralise, ang then the whole assembly
of the tubular and centraliser (or many centpalisers on one tubular) is run
into the hole. Spring type centralisers typically have resilient parts such as
bow springs which expand radially against the inner wall of the wellbore to
maintain the spacing between the tybular string and the wellbore.

15
According to the present inveption there is provided a centraliser for an oil,
gas or water well, the centréliser having a body, and the body having a
bore with an axis, the bore being configured to receive a tubular to be
centraliser, the body aving at least one resilient device configured to

20 extend radially frorA the axis of the bore, wherein the body has at least one
collar member gxtending radially inwards from the centraliser body
adjacent to aff end of the body.

Typically the resilient device is configured to move between a first (e.g.
25 compfessed) configuration in which the resilient device is disposed at a
firgt radial distance from the axis of the body, and a second (e.g.
xpanded) configuration in which the resilient device is disposed at a
second radial distance from the axis of the body, and wherein the first
radial distance is less than the second radial distance, so that the resilient
device is spaced radially further away from the body when in the second
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configuration than in the first configuration. Typically the resilient devic
moves resiliently between the two configurations.

Typically the resilient device is integral with the body and the bgdy
5 optionally comprises a resilient sheet material such as a shegt of resilient

metal. The material can be inherently resilient or can be yreated to make
it resilient or to enhance its resilient properties. The resilient device
typically extends radially from the resilient sheet maigrial. The resilient
device is typically held in a radially extended confjguration while the body

10 is treated to retain the radially extended configyfation of the resilient
device after the treatment. For example, in ghe embodiment, the body
can be heat treated to retain the radially gXtended configuration. This
allows the body and the resilient device'to be formed from a single sheet
of e.g. sprung steel, in a single cuttinG or stamping operation.

15
The resilient device is typically formed as a strip of the resilient sheet
material by removing materidl from areas beside the strip to allow the
resilient device to move rglative to the rest of the sheet, e.g. to spring
radially outwards from the sheet. Typically material is removed from

20 sections that are payallel to the axis of the bore of the body, and the
resilient device typically extends parallel to the axis. The material can be
cut or stampeg'to form the resilient device from the sheet material.

The body/can be formed as a rolled sheet that is rolled into a tubular
25 configdration and held by welding, soldering or by fixings, for example,
fixings such as bolts, screws, pins or the like.

The collar member can optionally be formed as a separate member from
the body and can be secured to the (or each) end of the body by any
suitable means, for example by welding, soldering or by fixings, for
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example, using fixings such as bolts, screws, pins or the like, typically ajfter
or during assembly of the body, e.g. after the body has been pressed/ but
optionally before the body has been rolled into a tubular configuraion for

mounting on the tubular.

In certain embodiments the collar member can optionally e formed as an
integral part of the body rather than being formed sepayately and secured
during assembly. For example, in one optional embgdiment, the
centraliser body can be formed from a single piecg of material with
10 differing thickness at different points on the bogfy. For example the
material could be thicker near the top and bgitom of the body where the
collars are to be formed. In certain embogiments, it is possible to roll or
press internal collars on the inner surfa€e of the centralizer body. This can
be achieved by forming the body as/a flat piece of metal or other material
15 with thickened end portions whiclf are adapted to form the collars later in
the assembly procedure, and jfien rolling the flat sheet into a tubular body,
fixing it in its tubular configyfation by welding or other methods. The
thickened ends of the flagsheet can be pressed or stamped or the sheet
can be rolled through 4 die adapted to form the flat sheet with thickened
20 ends before cutting/or stamping the slots between the bow springs and
rolling the sheet jhito a tubular configuration. The thickened ends can
optionally hayg flat faces, which can optionally extend perpendicular to the
body, so thét they extend radially inwards at 90 degrees to the inner
surface gf the body when it is rolled into a tubular form. The precise angle
25 and shape of the collar face can be varied without departing from the
scgbe of the invention. It is sufficient that the collar engages the
nchoring device and restricts relative movement of the body and the

anchoring device.
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In certain embodiments of the invention, the collar can take the form of
least one formation extending radially inwards from the inner surface 6f
the centraliser body. The formation can optionally be formed as a fab or
portion of the sheet material being bent radially inwards of the bgdy. In
some embodiments the tab can be secured to one (or each) gnd of the
body by welding, soldering or by fixings as described abov€. In some
circumstances the collar can be annular. In some caseg'the collar
member can be discontinuous and can extend only partly around the inner
circumference of the body of the centraliser. In digcontinuous
arrangements the collar members can be dispgged at regular intervals
around the inner circumference of the body of the centraliser, but could
also be spaced at irregular intervals. A sipgle collar member extending
partly around the inner circumference of the body could suffice in some
embodiments.

The bore typically passes radigfly inwardly of the collar member, typically
aligned with the axis of the géllar member. The inner bore of the collar
member typically has an jiner diameter that is a sliding fit over the tubular,
allowing the tubular to glide within the bore of the collar member.

The collar membef typically comprises an annular ring, extending at least
part of the way/around the inner surface of the body, and typically adapted
to fit over a gylindrical tubular, but the bore of the collar member (or the
whole of fhe collar member) can be of other shapes adapted to receive the
tubulayin a sliding fit.

e body typically has at least two collar members, typically a collar

member is provided at or near each end of the body.
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The or each collar member is typically provided close to or at an end of the
body of the centraliser, but can acceptably be located between a mid#ay
point in the axis of the body and an end of the centraliser, and it isfiot
necessary for the collar member to be located precisely at an efd of the
5 body, and in fact in some embodiments, the collar members dre spaced

from the ends by a lip for example. Where collar memberg are provided at
or near each end of the body, it is not necessary for eagh collar member to
be provided at the same point on the body, and the #vo ends of the
centraliser body can optionally be different in thisfespect.

10
The body is typically anchored to a section gf tubular by providing an
anchoring device that typically takes the Jorm of an annular anchoring ring
extending at least part of the way aroynd the outer surface of the tubular,
and is typically fixed to the tubular by means of grub screws, or other

15 locking devices, for example by j6ngue and groove locking mechanisms or
the like, which can optionally pfe activated to lock the anchoring ring in
place after it has been appjed to the tubular in the correct position, and
typically allows adjustmeht of the position of the anchoring ring on the
tubular before locking/the anchoring ring in position.

20
Typically the anghoring device is configured to engage at least one collar
member so that relative movement of the centraliser and the tubular is
restricted gr prevented once the anchoring device engages the collar
membey. Typically this is achieved by providing the anchoring device with

25 a ragital extension (e.g. an inner or outer diameter) configured to at least

oyérlap with a radial extension (e.g. an inner or outer diameter) of the

collar member. The anchoring device typically has end faces that extend

radially with respect to the axis of the body. Typically the anchoring

member is adapted to engage each of the collar members on the body.
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Optionally the anchoring device can have a similar inner diameter to th
collar member, so that when the anchoring device is fixed to the tubylar,
the centraliser can move axially relative to the tubular only until e.g” an
end face of the collar member abuts an end face of fixed anchoging

5 device, and the two components engage to restrict axial moyément of the
body relative to the fixed anchoring device within a limitedfange, which is
typicaily governed by the axial distance between adjacent collar members
on the body.

10 Typically the anchoring device permits rotationgi movement of the body
relative to the tubular even while the axial mgvement is restricted by
engagement of the collar member with thg’ anchoring device. In different
embodiments of the invention, the innes diameter of the collar member can
overlap with the outer diameter of thé anchoring device, or the outer

15 diameter of the collar member cagf overlap with the inner diameter of the
anchoring device. These comgonents can therefore adopt various
different arrangements withjx the scope of the invention provided that they
can engage to restrict mofement of the body when the anchoring device is
fixed in position on theAubular.

20
The or each end 6f the body is typically formed to receive the outer
diameter of thg’ collar members within a bore, typically a cylindrical bore
where the ¢dllar member is an annular ring with a circular cross section.
The collaf member typically fits with a close tolerance into the bore of the

25 end ofthe body so that it can be held in the bore securely. The collar

merhber can optionally be fixed in the bore typically resistant to axial

ovement of the collar member within the bore, for example, by welding,
soldering or by fixings, typically located at spaced apart locations around
the circumference of the collar members, for example welds or solders can
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be applied at 2 or 3 equidistantly spaced locations around the outer
diameter of the collar member.

5 some embodiments, the collar member can be a split ring, ¢dpable of
adopting different diameters (e.g. inner diameters) as a rgSult of opening

or closing forces being applied to the split ends of the ping.

In some embodiments the collar member can behserted into the ends of

10 the body through the ends thereof, optionally efore the sheet material of
the body has been fixed by e.g. welding or goldering the sides to form a
tubular body. In some other embodimenis the body is formed in the
tubular configuration before the collar/members are connected to the
body. In one such embodiment, thé collar members can either be passed

15 through the open end bores or ¢gan be passed through spaces between
the resilient devices, and in sdch embodiments, the collar members
typically have a smaller oyter diameter than the axial lengths of slots in the
body between the resilight members, so as to allow passage of the collar
members through thg/slots. Typically also the collar member can have an

20 axial depth that is }ess than the circumferential width of the slot between
the resilient members, so that the collar member can pass through the
slot.

In somg embodiments of the invention, the end of the body has a lip that
25 exterids beyond the collar member located in the end bore, and optionally
the lip is formed with a smaller diameter than the end bore, and typically
with a smaller inner diameter than the outer diameter of the collar member,
to thereby retain the collar member within the end bore. The narrowing of
the lip can be formed by swaging or bending or folding the material of the
body radially inwards and the lip can optionally incorporate cutaways or
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similar sections from which material has been removed in order to facilifate
narrowing of the bore at the lip. The narrowed portion of the lip can
typically be formed before or after insertion of the collar member ipto the
bore.

The collar member typically has an end face that engageg’the anchoring
device so that when the anchoring device is fixed in pgéition on the tubular
and the assembled centraliser is located over it, the/anchoring device
aliows free rotation of the centraliser around the ghchoring device and the

10 tubular, but restricts axial movement of the cepfraliser along the tubular
within a restricted range, by engaging the eAd faces of the collar members
at each end of the centraliser. Thereforg/ the centraliser can move freely
up the string until the lower face of theanchoring member engages the
upper end face of the lower collar tdember, at which point, the body of the

15 centraliser cannot move up any further in the axial direction, although it
can still rotate around the tubdlar and the anchoring member. Likewise,
the centraliser can move fréely down the string until the upper face of the
anchoring member enggges the lower end face of the upper collar
member, at which pojifit, the body of the centraliser cannot move down any

20 further in the axial direction, although it can still rotate around the tubular
and the anchorjng member. The optional welding or other fixing of the
collar membef in the end bore and the optional narrowed lip portion holds
the collar gortion within the body against the axial forces applied to the
centraliger.

25

The collar member can be formed from various different materials within
the scope of the invention, but in some embodiments can typically be
formed of mild steel, and can optionally be brazed or soldered to the body.
Typically the collar member is made of a different material to the body,
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and can be made from a material that can be moulded or cast, or

otherwise worked into different shapes.

A significant benefit to the present design is that the free (but lirfited)
5 relative movement of the collar members and the anchoring gdevice before
engagement of the two components takes place allows egéier installation
of the string and less deformation of the centraliser wheh running into the
hole, as the axial force is only applied to the body of the centraliser from
its leading end so that the centraliser is pulled intg'the hole from the
10 leading end rather than being pushed into the ole from its trailing end.
This means that the centraliser is stretched gut axially during running in,
causing the collar members to separate gXially, and causing the resilient
device extending radially outwards from the body and typically pressing
tightly against the inner surface of the wall of the borehole to be stretched
15 out beyond its normal resting posftion, thereby reducing its radial
extension from the axis of the fibular and thereby reducing frictional
resistance between the wellbore wall and the resilient device, which is a
significant advantage to finning in procedures, because less force is then
needed to advance thg string into the wellbore. This also reduces wear of

20 the resilient deviceg’and the wellbore wall. Thus the pulling action applied

25 ing in, and additional wear and tear on the equipment.

s0, if the axial force pulling the centraliser into the hole stops during the
running in procedure, then the stretched out centraliser is typically poised
to quickly re-expand into an expanded configuration in which the resilient
devices expand radially to press against the wellbore wall and the tubular
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10

is automatically centralised in the borehole simply as a result of the stri
stopping its axial advance into the borehole.

If the string being run into the hole needs to be pulled out of the/ole, for
example to try fo negotiate past a sticking point, the sliding mévement of
the anchoring member within the body of the centraliser oplly applies axial
force to the centraliser once it connects with the upper gollar member, so
centralisation of the tubular in the hole is maintainedntil the point at
which the axial force is engaged on the centralisep, and at that point, the
centraliser is once again being pulied from its Ig¢ading end (due to the
reversal of axial direction and the sliding of tffe anchoring member within
the body) and therefore the same benefitg’of puiling rather than pushing
the centraliser through the wellbore arg’automatically achieved.

The invention also provides methgd of centralising a tubular in a borehole
“for an oil, gas or water well, the’method comprising the steps of providing
a centraliser on the tubular, the centraliser having a body with a bore
having an axis, the tubulaf being disposed in the bore of the body, the
body having at least opfe resilient device configured to extend radially from
the axis of the bore /and wherein the body has at least one collar member
located adjacent o an end of the body, the method comprising the steps
of fixing the cefitraliser to the string by means of a locking ring fixed to the
tubular between the two ends of the body of the centraliser, and including
the step #f moving the centraliser in the hole by moving the tubular axially
withinAhe borehole thereby moving the locking ring with respect to the
coljér member on the body of the centraliser, wherein the centraliser is

oved axially only when the locking ring is engaged with the collar
member.
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The invention also provides a method of making a centraliser for
centralising a tubular in an oil, gas or water well, the centraliser having a
body, and the body having a bore with an axis, the bore being configured
to receive the tubular to be centraliser, the body having at least/6ne

5 resilient device configured to extend radially from the axis ofAne bore, and
wherein the body has at least one collar member extending radially
inwards from the centraliser body adjacent to an end ofthe body, the
method comprising forming the body and the resiliept device from a single
piece of resilient material, and retaining the collapwithin the bore of the

10 body by a lip on the body that extends radially /nto the bore to prevent

axial movement of the collar member out ofAhe bore.

The various aspects of the present inyention can be practiced alone or in
combination with one or more of thgf other aspects, as will be appreciated
15 by those skilled in the relevant agfs. The various aspects of the invention
can optionally be provided in gombination with one or more of the optional
features of the other aspects of the invention. Also, optional features
described in relation to phe embodiment can typically be combined alone
or together with othepAeatures in different embodiments of the invention.
20
Various embodihents and aspects of the invention will now be described
in detail with feference to the accompanying figures. Still other aspecis,
features, afid advantages of the present invention are readily apparent
from thg entire description thereof, including the figures, which illustrates a
25 numper of exemplary embodiments and aspects and implementations.
ThHe invention is also capable of other and different embodiments and
aspects, and its several details can be modified in various respects, all
without departing from the spirit and scope of the present invention.
Accordingly, the drawings and descriptions are to be regarded as
illustrative in nature, and not as restrictive. Furthermore, the terminology
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and phraseology used herein is solely used for descriptive purposes an
should not be construed as limiting in scope. Language such as
“including”, "comprising”, "having", "containing" or "involving", and
variations thereof, is intended to be broad and encompass the sibject

5 matter listed thereafter, equivalents, and additional subject matter not
recited, and is not intended to exclude other additives, copiponents,
integers or steps. Likewise, the term "comprising" is cofisidered
synonymous with the terms "including" or "containing” for applicable legal
purposes.

10

Any discussion of documents, acts, materia)$, devices, articles and the like
is included in the specification solely for e purpose of providing a context
for the present invention. It is not suggested or represented that any or all
of these matters formed part of the grior art base or were common general

15 knowledge in the field relevant tg'the present invention.

In this disclosure, whenevex a composition, an element or a group of
elements is preceded wijth the transitional phrase "comprising”, it is
understood that we ajéo contemplate the same composition, element or

20 group of elements Mvith transitional phrases "consisting essentially of”,
"consisting", "setected from the group of consisting of”, “including”, or "is"
preceding thg recitation of the composition, element or group of elements
and vice versa.

25 All ndmerical values in this disclosure are understood as being modified by
"about". All singular forms of elements, or any other components
described herein are understood to include plural forms thereof and vice
versa.
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In this disclosure, the terms “up” and “down” and similar terms will be uséd
in reference to wells and will be understood to mean that “up” signifi

deeper underground than another section of the wellbgre than is closer to
the bottom of the wellbore.

10 In the accompanying drawings,
Fig. 1 is a side view of a centraliser acgording to the invention;

A-A of Fig. 1;

Fig. 3 is a close up view of the side sectional view of Fig.2 showing

Fig. 2 is a sectional view through li

the detail in highlighted area

15 Fig. 4 is side view of a first gmbodiment of a collar member used in

20 drawings, Fig. 1 shows a side view of a first

25 Y-section. Between the upper and lower ends 16, 17, a central part of
body 15 comprises at least one resilient device, in this case in the form
of bow springs 20, which extend between the generally cylindrical upper
and lower ends 16, 17. The bow springs 20 typically adopt a radially
extended or “bowed out” resting position, and are resiliently biased or
energised when moved out of the radially extended position, either due to
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compression as a result of radial inward movement or due to expansion/as
a result of radial outward movement from the axis of the body 15.

Typically, the body 15 is formed from a single sheet of rolled spring steel,
5 from which slots are cut between the strips of metal that will Jater form the

bow springs 20 in the assembled centraliser 10. The slotg'formed
between the bow springs 20 typically extend parallel tofhe axis of the
body, and run substantially for the length of the body’between the two
cylindrical ends of the body 16, 17. The bow sprifigs 20 are typically

10 spaced circumferentially apart, at equal distanges from one another.
Typically, two, three, four, five, six or some gther number of bow springs
20 are provided in the body 15, and typicélly the slots between the bow
springs are relatively long and wide, afowing free movement of the bow
springs radially with respect to the gkis of the body 15.

15
Typically, the bow springs 20 Are urged into the expanded configuration by
applying an axially compregsive force between the upper and lower ends
16, 17 of the body 15, agid optionally the body 15 is then treated while
maintaining the axially compressed configuration, e.g. by heat treating, so

20 that when the heayor other treatment is finished, the bow springs 20 retain
the radially expAnded configuration as a resting configuration. This means
that deviatiop of the bow springs 20 in a radial direction either towards or
away frony'the central axis of the body 15 energises the bow springs and
urges them to return to the resting (expanded) configuration shown in Fig.

25

Typically, the body 15 is formed by rolling a flat sheet of sprung steel after
the slots have been cut to form the bow springs 20 in the flat sheet.
Typically, the sides of the flat sheet are welded or otherwise fixed together
in order to form a generally tubular structure, which is then forced into the
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radially expanded configuration shown in Fig. 1, either by axial
compression of the ends, and/or by radially moving the bow springs ipgfto
the radially expanded configuration by means of an internal frame 6r
bracing structure during the heat treatment process.

After the body 15 has been stamped or otherwise formed,fixed into the
form of a tube and treated with e.g. heat to retain the radially expanded
configuration of the bow springs 20, the cylindrical upper and lower ends
16, 17 of the body are typically fitted with collar mgmbers 25. The collar
10 member 25 is formed to be a tight fit within the jhner diameter of the
cylindrical upper and lower end 16, 17. Typj€ally, the collar member 25
can be offered up to the open bore of the formed body, i.e. inserted
through the open bore in the upper ang'lower ends 16, 17. The collar
member 25 can typically be fixed in place, for example, it can be welded
15 (e.g. spot welded) in place in the Lylindrical upper and lower ends 16, 17
so as to resist rotation and axigl movement of the collar member 25
relative to the body 15. Othér methods of fixing the collars in place can be
used. After insertion of the collar 25 member into the upper and lower
ends 16, 17 of the bogy 15, the lip 161, 171 which extends axially beyond
20 the end of the collgZ¥member 25 is typically bent or swaged or otherwise
forced radially indvards in relation to the bore of the body in order to retain
the collar member 25 within the bore between the cylindrical ends 16, 17
of the body15. Optionally the lip can be formed before insertion of the
collar mgmbers 25 into the bore. As part of this lip formation process, the
25 lip 16k, 171 can optionally be perforated or split or can have material
rephoved from it in order to form cutaway sections in order to facilitate
ending, folding or other forced manipulation of the lip, in order to form the
radial restriction provided by the narrowing of the lip at the outéide ends of
the collar members 25. The narrowing of the lip helps to retain the collar
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member 25 within the body 15 of the centraliser 10, and helps to resist
axial forces that may tend to dislodge the collar member from the bog{ 15.

In one possible variation, instead of the collar member being a golid

5 annular ring as is the collar member 25, it can be provided irythe form of a
split ring 25a as shown in Fig. 5. This has other advantagés which will be
described in due course.

The colilar member 25 (or other variations of collg members) typically has
10 flat end faces. The flat end faces typically extghd radially inwards of the
body to interact with an anchoring device inAhe form of a locking ring 30
which is typically formed in the same diménsions as the collar members
25, and which typically has apertures gr other formations in order to
enable it to be fixed to the tubular tg which the centraliser is connected. In
15 practice, the centraliser is proviged with the body 15 having the coliar
‘members 25 inserted and welded in place as shown in Fig. 1, and the
central locking ring 30 proylded loose. Typically, the central locking ring
30 and/or the collar mepibers can be passed through the slots between
the formed bow springs 20, and then turned so that it is co-axial with the
20 bore of the body 15, and so that the locking ring 30 is co-axial with the
collar members/25, at which point, the whole assembly of the centraliser
10 and the lgtking ring 30 is offered to the tubular and slid over the outer
diameter thereof. When the centraliser 10 is in the desired location, the
locking’ring 30 is fixed to the outer surface of the tubular by fixing the
25 lockihg ring by known means, by using grub screws, locking mechanisms,
tgngue and groove arrangements or slips, etc, typically manipulating them
via torque tools that are passed through the slots between the bow springs
20. Once the locking ring 30 is fixed to the outer surface of the tubular,
the axial movement of the centraliser 10 relative to the locking ring 30, and
therefore relative to the tubular is limited such that the centraliser 10 can
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move down the tubular until the upper surface of the locking ring 30 abu
against the lower surface of the collar member 25 in the upper end ofthe
centraliser body 16. Also, the centraliser can move up the string refative
to the fixed locking ring 30 until the lower end face of the locking/ring 30
abuts against the collar member 25 that is located in the lowesf end of the
centraliser body 17. At all times, the centraliser 10 is typicAlly free to
rotate around the tubular without interference from the Igcking ring 30.

When the centraliser 10 has been applied to the sing and the locking ring
30 has been fixed to the outer surface of the tublilar, the tubular is run into
the hole. As the tubular is forced axially into #he hole, the centraliser 10
allows the string to slide through the body A5 until the lower end face of
the locking ring 30 is pressing against tie upper end face of the collar
member 25 at the lower end 17 of thg centraliser 10. Therefore, the force
moving the centraliser into the holé is being applied near to the bottom of
the centraliser body 15. As the/centraliser 10 is pulled into the confines of
the wellbore, the bow springg 20 are compressed radially inward by the
confines of the wellbore, gfeating frictional resistance (i.e. drag) between
the outer surface of the’bow springs 20 and the inner surface of the
wellbore. However, /s the force moving the centraliser axially through the
wellbore is being Applied from the near leading end of the centraliser (i.e.
the lower end }¥7) as a result of the sliding movement of the locking ring 30
within the bgdy 15 of the centraliser 10, the centraliser 10 is effectively
being pulled from its leading end through the narrow constriction of the
wellbore, thereby stretching the centraliser body 15, so that the upper and
lowgr ends 16, 17 grow further apart, and the bow springs 20 naturally
rétract radially inwards, thereby reducing the drag that is applied by the
centraliser 10 to the inner surface of the wellbore. This greatly facilitates
the running in procedure, because each centraliser is effectively being
pulled nose first into the wellbore, and is being stretched out and radially
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compressed so as to reduce the drag. As the string effectively has to b
pushed into the wellbore from above, and cannot be pulled in from bgfow,
the arrangement of the centraliser according to the invention permjts an
easier installation, and reduces drag, wear and tear on the components

5 and time for running in.

In the event that the running in procedure is halted, for €xample because
of a restriction encountered in the wellbore, the centgaliser 10 is no longer
being pulled by the engagement of the locking ring 30 on the lower collar

10 member 25, and the centraliser 10 can then expand under the natural
resilience of the bow springs 20 in order to gqualise the stand-off between
the tubular and the wellbore. Also, the siring can be rotated relative to the
centraliser 10 which can typically remain immaobile within the wellbore,
allowing the rotation of the string ofAubulars within the bore of the

15 centralisers. If the string has to e retracted from the wellbore in order to
try a different method of runnipg in, or to clear an apparent obstruction,
then the centraliser remaing immobile within the wellbore as the string of
tubulars is moved up, cadsing the locking ring 30 to move from the lower
end 17 towards the ugper end 16. When it reaches the upper end 16, it

20 abuts against the gOllar member 25 located in the upper end 16, and again
applies axial forge to move the centraliser. Once again, the centraliser 10
is pulled throdgh the wellbore from its leading end rather than being
pushed frofMm its trailing end, which again stretches out the centraliser body
15, thegéby reducing the radial extension of the bow strings 20, and

25 reduging drag and wear and tear etc. as described above.

n certain embodiments of the invention, the centraliser is intended for use
with length of tubular that have box or pin sections at their ends, and may
well have other radial discontinuities over which the centraliser must pass
before being secured in place. In this regard, the split ring variant 25a is
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especially useful, as it can be radially expanded by moving the split en
apart as it is moved over the radial discontinuity on the tubular (i.e. a ox
on the end of the tubular). Optionally, this can be done before theAarious
components of the centraliser are assembled, for example before the

5 collar 25a is welded into the bore at the ends 16, 17 of the bgdy 15.

In some embodiments of the invention, the lip 161, 171 shown in the
drawings can be omitted, and the collars 25, 25a ca’be held in the bore
at the ends 16, 17 by other means, for example sglely by welding, or by
10 fixtures such as grub screws, etc.. In certain efibodiments in which the
collar member comprises at least one tab foffned from the sheet material
used to form the body, the tab can optiondlly be aligned with the slots
between the bow springs and can optighally formed by removing sheet
material from the lateral sides of thestab leaving the tab connected to the
15 sheet by only one side adjacent {6 the end of the body, allowing the tab to
" be bent radially inwards of the/heet to form a narrowed section at the end
of the body to restrict the mgvement of the centraliser body in refation to
the anchoring member. fhe tab can be a single tab, or aiternatively the
collar can be formed ¢f a number of tabs formed bent radially inwards from
20 the body in this or gh analogous manner. In some embodiments the or
each tab couid bé formed from a different material from the body and
attached to thé body by welding or other methods disclosed above. The
tabs in varjbus embodiments can be aligned with the slots between the
bow sprifigs, but this is not essential and embodiments of the invention are
25 contefmplated in which the tabs are circumferentially aligned with the bow
springs. The tabs can typically be axially aliéned in the same plane along
e axis of the body, so that the anchoring device contacts all the tabs in
the array at the same time.
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Claims

1 A centraliser for an oil, gas or water well, the centraliser haying a
body, and the body having a bore with an axis, the bore being ebnfigured

5 to receive a tubular to be centraliser, the body having at least one resilient
device configured to extend radially from the axis of the bgre, wherein the
body has at least one collar member extending radially/inwards from the
centraliser body adjacent to an end of the body.

10 2 A centraliser as claimed in claim 1, wherein the body comprises a
material that is inherently resilient.

3 A centraliser as claimed in claim 1 or claim 2, wherein the body is
treated to enhance its resilient propérties.

15
4 A centraliser as claimed in any preceding claim, wherein the body
and the resilient device are/formed from a single sheet of resilient material.

5 A centraliser g8 claimed in any preceding claim, wherein the
20 resilient device is gonfigured to move resiliently between a first
compressed cogffiguration in which the resilient device is disposed at a first

25 less Ahan the second radial distance, so that the resilient device extends
radially further away from the body when in the second expanded
configuration than in the first compressed configuration.
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6 A centraliser as claimed in any preceding claim, wherein the coll
member is annular and extends around at least partly around the inngr

circumference of the body of the centraliser.

5 7 A centraliser as claimed in any preceding claim whergih the collar
member is discontinuous and extends only partly around e inner
circumference of the body of the centraliser.

8 A centraliser as claimed in any preceding ¢faim, having a collar
10 member at each end of the bore of the body.
9 A centraliser as claimed in any pregeding claim wherein the collar

member comprises a split ring, capablg’ of adopting different diameters as
a result of opening or closing forces/being applied to the split ends of the
15 ring.

10 A centraliser as clained in any preceding claim, wherein the or

each collar member is fixéd co-axially in the bore so as to be resistant to

axial movement of the/collar member within the bore relative to the body of
20 the centraliser.

11 A centraliser as claimed in any preceding claim, wherein the or
each collar/fmember is provided on the inner surface of the body, and a lip
is formed on the body at an end portion axially spaced from the collar
25 member, and wherein the lip is formed with a smaller inner diameter than
the/outer diameter of the collar member, to retain the collar member axially
ithin the bore of the centraliser body.
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12 Acentraliser as claimed in claim 11, wherein the lip is formed by
forcing the material of the body radially inwards into the bore at the exd
portion.

5 13 A centraliser as claimed in claim 11 or 12, wherein th
incorporates cutaway sections from which material has beén removed in
order to facilitate narrowing of the bore at the lip.

14 A centraliser as claimed in any preceding gfaim, wherein the body is
10 adapted to receive within the bore at least one anchoring device for

connection to the tubular, wherein the anchgfing device is configured to
engage the collar member within the borg’of the body so that relative
movement of the centraliser and the tybular is restricted once the
anchoring device is fixed to the tubiiar and the anchoring device engages

15 the collar member.

15 A centraliser as clairded in claim 14, wherein the body has an

aperture adapted to alloyf passage of the anchoring device through the
aperture for connecti
of the body.

the anchoring device to the tubular within the bore
20

25 ubular by at least one locking device after it has been applied to the

17
anchoring device has at least one end face configured to radially overlap

A centraliser as claimed in any one of claims 14-16, wherein the

with an end face of the collar member so that the end face of the
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anchoring member is adapted to engage the collar member on the bod
and thereby restrict axial movement of the body relative to the fixed
anchoring device within a limited range.

5 18  Acentraliser as claimed in any one of claims 14-17, wherein the
anchoring device permits rotational movement of the body/relative to the
tubular while relative axial movement of the body and tire tubular is

restricted by engagement of the collar member with the anchoring device.

10 19 A method of centralising a tubular in a bgrehole for an oil, gas or
water well, the method comprising the steps/Af providing a centraliser on
the tubular, the centraliser having a body Avith a bore having an axis, the
tubular being disposed in the bore of the body, the body having at least
one resilient device configured to extend radially from the axis of the bore,

15 and wherein the body has at leagt one collar member located adjacent to
an end of the body, the method comprising the steps of fixing the
centraliser to the string by rffeans of a locking ring fixed to the tubular
between the two ends of/the body of the centraliser, and including the step
of moving the centraliger in the hole by moving the tubular axially within

20 the borehole thereby moving the locking ring with respect to the collar
member on the pody of the centraliser, wherein the centraliser is moved
axially only wifen the locking ring is engaged with the collar member.

20 method of making a centraliser for centralising a tubular in an oil,
25 gas of water well, the centraliser having a body, and the body having a
bore with an axis, the bore being configured to receive the tubular to be
entraliser, the body having at least one resilient device configured to
extend radially from the axis of the bore, and wherein the body has at least
one collar member extending radially inwards from the centraliser body
adjacent to an end of the body, the method comprising forming the body
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and the resilient device from a single piece of resilient material, and
retaining the collar within the bore of the body by a lip on the body that
extends radially into the bore to prevent axial movement of the collar
member out of the bore.

5
21 A method as claimed in claim 20, wherein the resilient device is
formed as a strip of resilient material by removing matefial from areas of
the body beside the strip to allow the resilient device’to move radially
relative to the rest of the body.
10

22 A method as claimed in claim 21, whgrein material is removed from
the body in sections that extend parallel £ the axis of the bore of the body,

and wherein the resilient device extends parallel to the axis of the body.

15 23 A method as claimed in claim any one of claims 20-22, wherein the
body is rolled from a sheet of fesilient material into a tubular configuration

and wherein the body is fixéd in the tubular configuration.

24 A method as c¢laimed in any one of claims 20-23, wherein the collar
20 member is formedAs a separate member from the body and is secured to
the end of the bgdy after or during assembly of the body.

25 slot Jormed in the wall of the body between the two ends of the body and
wherein the slot is located circumferentially between the resilient devices,
and wherein the collar members have a smaller outer diameter than the
axial lengths of slots in the body between the resilient members, and

wherein the collar member has an axial depth that is less than the




WO 2012/095671 PCT/GB2012/650066

10

15

20

25

circumferential width of the slot between the resilient members, so that jie
collar member can pass through the slot.

26 A method as claimed in any one of claims 20-25, whereipf the collar
member is brazed, welded or soldered to the body.

27 A method as claimed in any one of claims 20-26/ wherein the collar
member is made of a different material to the body, Znd wherein the collar
member is made from a material that can be moytded or cast.

28 A method as claimed in any one of claims 20-27, wherein the
narrowed portion of the lip is formed befofe insertion of the collar member

into the bore.

29 A method as claimed in affy one of claims 20-28, including treating
the material of the body to enffance its resilient properties.

30 A method as claipied in any one of claims 20-29, including holding
the resilient device in/a radially extended configuration while the body is
treated to retain the radially extended configuration of the resilient device

after the treatmgnt.

31 A method as claimed in any one of claims 20-30, including the step
of heat freating the body after construction of the centraliser.
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CENTRALISER

The present invention relates to a centraliser, particularly but not
exclusively to a spring type centraliser for use in oil, gas or water wells, to
centralise a length of tubing within a welibore.

Typically centralisers have a body that fits around the tubular, and the
body typically extends radially away from the tubular so that the tubular is
spaced from the wall of the wellbore. Centralisers are installed onto the
tubular that they are intended to centralise, and then the whole assembly
of the tubular and centraliser (or many centralisers on one tubular) is run
into the hole. Spring type centraiisers typically have resilient parts such as
bow springs which expand radially against the inner wall of the wellbore to
maintain the spacing between the tubular string and the wellbore.
US2003/00607 discloses a spring-type centraliser and is useful for
understanding the invention.

The preceding discussion of the background art is intended to facilitate an
understanding of the present invention only. The discussion is not an
acknowledgement or admission that any of the material referred to is or
was part of the common general knowledge as at the priority date of the

application.

It is an object of the present invention to overcome, or at least ameliorate,
one or more of the deficiencies of the prior art mentioned above, or to
provide the consumer with a useful or commercial choice.

Other objects and advantages of the present invention will become
apparent from the following description, taken in connection with the
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accompanying drawings, wherein, by way of illustration and example, a
preferred embodiment of the present invention is disclosed.

According to an aspect of the present invention there is provided a
centraliser for an oil, gas or water well, the centraliser having a body, and
the body having a bore with an axis, the bore being configured to receive a
tubular to be centralised, at least one resilient device biased radially
outward from the body, the body and the resilient device being formed
from a single sheet of resilient material, wherein the body has at least one
collar member extending radially inwards from the inner surface of the
body adjacent to an end of the body, the body having a radially inwardly
extending lip formed on the body at an end portion axially spaced from the
collar member by forcing the material of the body radially inwards into the
bore at the end portion of the body, the radially inwardly extending lip
having a smaller inner diameter than the outer diameter of the collar
member such that the lip retains the collar member axially within the bore

of the centraliser body.

An aspect of the present invention also provides a method of making a
centraliser for centralising a tubular in an oil, gas or water well, the
centraliser having a body, and the body having a bore with an axis, the
bore being configured to receive the tubular to be centralised, and at least
one resilient device biased radially outward from the body, the method
comprising forming the body and the resilient device from a single piece of
resilient material, and wherein the body has at least one collar member
extending radially inwards from the inner surface of the centraliser body
adjacent to an end of the body, and retaining the collar within the bore of
the body by forming a lip on the body that extends radially into the bore to
prevent axial movement of the collar member out of the bore, wherein the
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lip is formed by forcing the material of the body radially inwards into the
bore at the end portion of the body.

Typically the resilient device is configured to move between a first (e.g.
compressed) configuration in which the resilient device is disposed at a
first radial distance from the axis of the body, and a second (e.g.
expanded) configuration in which the resilient device is disposed at a
second radial distance from the axis of the body, and wherein the first
radial distance is less than the second radial distance, so that the resilient
device is spaced radially further away from the body when in the second
configuration than in the first configuration. Typically the resilient device
moves resiliently between the two configurations.

The material can be inherently resilient or can be treated to make it
resilient or to enhance its resilient properties. The resilient device typically
extends radially from the resilient sheet material. The resilient device is
typically held in a radially extended configuration while the body is treated
to retain the radially extended configuration of the resilient device after the
treatment. For example, in one embodiment, the body can be heat treated
to retain the radially extended configuration. This allows the body and the
resilient device to be formed from a single sheet of e.g. sprung steel, in a
single cutting or stamping operation.

The resilient device is typically formed as a strip of the resilient sheet
material by removing material from areas beside the strip to allow the
resilient device to move relative to the rest of the sheet, e.g. to spring
radially outwards from the sheet. Typically material is removed from
sections that are parallel to the axis of the bore of the body, and the
resilient device typically extends parallel to the axis. The material can be

cut or stamped to form the resilient device from the sheet material.
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The body can be formed as a rolled sheet that is rolled into a tubular
configuration and held by welding, soldering or by fixings, for example,
using fixings such as bolts, screws, pins or the like.

The collar member can optionally be formed as a separate member from
the body and can be secured to the (or each) end of the body by any
suitable means, for example by welding, soldering or by fixings, for
example, using fixings such as bolts, screws, pins or the like, typically after
or during assembly of the body, e.g. after the body has been pressed, but
optionally before the body has been rolled into a tubular configuration for
mounting on the tubular.

In certain embodiments the collar member can optionally be formed as an
integral part of the body rather than being formed separately and secured
during assembly. For example, in one optional embodiment, the
centraliser body can be formed from a single piece of material with
differing thickness at different points on the body. For example the
material could be thicker near the top and bottom of the body where the
collars are to be formed. In certain embodiments, it is possible to roll or
press internal collars on the inner surface of the centralizer body. This can
be achieved by forming the body as a flat piece of metal or other material
with thickened end portions which are adapted to form the collars later in
the assembly procedure, and then rolling the flat sheet into a tubular body,
fixing it in its tubular configuration by welding or other methods. The
thickened ends of the flat sheet can be pressed or stamped or the sheet
can be rolled through a die adapted to form the flat sheet with thickened
ends before cutting or stamping the slots between the bow springs and
rolling the sheet into a tubular configuration. The thickened ends can

optionally have flat faces, which can optionally extend perpendicular to the
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body, so that they extend radially inwards at 90 degrees to the inner
surface of the body when it is rolled into a tubular form. The precise angle
and shape of the collar face can be varied without departing from the
scope of the invention. It is sufficient that the collar engages the
anchoring device and restricts relative movement of the body and the

anchoring device.

In certain embodiments of the invention, the collar can take the form of at
least one formation extending radially inwards from the inner surface of
the centraliser body. The formation can optionally be formed as a tab or
portion of the sheet material being bent radially inwards of the body. In
some embodiments the tab can be secured to one (or each) end of the
body by welding, soldering or by fixings as described above. In some
circumstances the collar can be annular. In some cases the collar
member can be discontinuous and can extend only partly around the inner
circumference of the body of the centraliser. In discontinuous
arrangements the collar members can be disposed at regular intervals
around the inner circumference of the body of the centraliser, but could
also be spaced at irregular intervals. A single collar member extending
partly around the inner circumference of the body could suffice in some
embodiments.

The bore typically passes radially inwardly of the collar member, typically
aligned with the axis of the collar member. The inner bore of the collar
member typically has an inner diameter that is a sliding fit over the tubular,
allowing the tubular to slide within the bore of the collar member.

The collar member typically comprises an annular ring, extending at least
part of the way around the inner surface of the body, and typically adapted
to fit over a cylindrical tubular, but the bore of the collar member (or the
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whole of the collar member) can be of other shapes adapted to receive the

tubular in a sliding fit.

The body typically has at least two collar members, typically a collar

member is provided at or near each end of the body.

The or each collar member is typically provided close to or at an end of the
body of the centraliser, but can acceptably be located between a midway
point in the axis of the body and an end of the centraliser, and it is not
necessary for the collar member to be located precisely at an end of the
body, and in fact in éome embodiments, the collar members are spaced
from the ends by a lip for example. Where collar members are provided at
or near each end of the body, it is not necessary for each collar member to
be provided at the same point on the body, and the two ends of the
centraliser body can optionally be different in this respect.

The body is typically anchored to a section of tubular by providing an
anchoring device that typically takes the form of an annular anchoring ring
extending at least part of the way around the outer surface of the tubular,
and is typically fixed to the tubular by means of grub screws, or other
locking devices, for example by tongue and groove locking mechanisms or
the like, which can optionally be activated to lock the anchoring ring in
place after it has been applied to the tubular in the correct position, and
typically allows adjustment of the position of the anchoring ring on the
tubular before locking the anchoring ring in position.

Typically the anchoring device is configured to engage at least one collar
member so that relative movement of the centraliser and the tubular is
restricted or prevented once the anchoring device engages the collar
member. Typically this is achieved by providing the anchoring device with
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a radial extension (e.g. an inner or outer diameter) configured to at least
overlap with a radial extension (e.g. an inner or outer diameter) of the
collar member. The anchoring device typically has end faces that extend
radially with respect to the axis of the body. Typically the anchoring
member is adapted to engage each of the collar members on the body.

Optionally the anchoring device can have a similar inner diameter to the
collar member, so that when the anchoring device is fixed to the tubular,
the centraliser can move axially relative to the tubular only until e.g. an
end face of the collar member abuts an end face of fixed anchoring
device, and the two components engage to restrict axial movement of the
body relative to the fixed anchoring device within a limited range, which is
typically governed by the axial distance between adjacent collar members
on the body.

Typically the anchoring device permits rotational movement of the body
relative to the tubular even while the axial movement is restricted by
engagement of the collar member with the anchoring device. In different
embodiments of the invention, the inner diameter of the collar member can
overlap with the outer diameter of the anchoring device, or the outer
diameter of the collar member can overlap with the inner diameter of the
anchoring device. These components can therefore adopt various
different arrangements within the scope of the invention provided that they
can engage to restrict movement of the body when the anchoring device is
fixed in position on the tubular.

The or each end of the body is typically formed to receive the outer
diameter of the collar members within a bore, typically a cylindrical bore
where the collar member is an annular ring with a circular cross section.
The collar member typically fits with a close tolerance into the bore of the
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end of the body so that it can be held in the bore securely. The collar
member can optionally be fixed in the bore typically resistant to axial
movement of the collar member within the bore, for example, by welding,
soldering or by fixings, typically located at spaced apart locations around
the circumference of the collar members, for example welds or solders can
be applied at 2 or 3 equidistantly spaced locations around the outer
diameter of the collar member.

Opticnally the collar member can be a closed annular ring, although in
some embodiments, the collar member can be a split ring, capable of
adopting different diameters (e.g. inner diameters) as a result of opening
or closing forces being applied to the split ends of the ring.

in some embodiments the collar member can be inserted into the ends of
the body through the ends thereof, optionally before the sheet material of
the body has been fixed by e.g. welding or soldering the sides to form a
tubular body. In some other embodiments the body is formed in the
tubular configuration before the collar members are connected to the
body. In one such embodiment, the collar members can either be passed
through the open end bores or can be passed through spaces between
the resilient devices, and in such embodiments, the collar members
typically have a smaller outer diameter than the axial lengths of slots in the
body between the resilient members, so as to allow passage of the collar
members through the slots. Typically also the collar member can have an
axial depth that is less than the circumferential width of the slot between
the resilient members, so that the collar member can pass through the

slot.

The narrowing of the lip can be formed by swaging or bending or folding
the material of the body radially inwards and the lip can optionally
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incorporate cutaways or similar sections from which material has been
removed in order to facilitate narrowing of the bore at the lip. The
narrowed portion of the lip can typically be formed before or after insertion
of the collar member into the bore.

The collar member typically has an end face that engages the anchoring
device so that when the anchoring device is fixed in position on the tubular
and the assembled centraliser is located over it, the anchoring device
allows free rotation of the centraliser around the anchoring device and the
tubular, but restricts axial movement of the centraliser along the tubular
within a restricted range, by engaging the end faces of the collar members
at each end of the centraliser. Therefore, the centraliser can move freely
up the string until the lower face of the anchoring member engages the
upper end face of the lower collar member, at which point, the body of the
centraliser cannot move up any further in the axial direction, although it
can still rotate around the tubular and the anchoring member. Likewise,
the centraliser can move freely down the string until the upper face of the
anchoring member engages the lower end face of the upper collar
member, at which point, the body of the centraliser cannot move down any
further in the axial direction, although it can still rotate around the tubular
and the anchoring member. The optional welding or other fixing of the
collar member in the end bore and the narrowed lip portion holds the collar
portion within the body against the axial forces applied to the centraliser.

The collar member can be formed from various different materials within
the scope of the invention, but in some embodiments can typically be
formed of mild steel, and can optionally be brazed or soldered to the body.
Typically the collar member is made of a different material to the body,
and can be made from a material that can be moulded or cast, or
otherwise worked into different shapes.
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A significant benefit to the present design is that the free (but limited)
relative movement of the collar members and the anchoring device before
engagement of the two components takes place allows easier installation
of the string and less deformation of the centraliser when running into the
hole, as the axial force is only applied to the body of the centraliser from
its leading end so that the centraliser is pulled into the hole from the
leading end rather than being pushed into the hole from its trailing end.
This means that the centraliser is stretched out axially during running in,
causing the collar members to separate axially, and causing the resilient
device extending radially outwards from the body and typically pressing
tightly against the inner surface of the wall of the borehole to be stretched
out beyond its normal resting position, thereby reducing its radial
extension from the axis of the tubular and thereby reducing frictional
resistance between the wellbore wall and the resilient device, which is a
significant advantage to running in procedures, because less force is then
needed to advance the string into the wellbore. This also reduces wear of
the resilient devices and the wellbore wall. Thus the pulling action applied
by the anchoring device engaging with the collar member at the leading
end of the body of the centraliser tends to avoid premature radial
expansion of the resilient devices, which can lead to jamming of the
springs in a radially expanded configuration, excessive frictional resistance
to running in, and additional wear and tear on the equipment.

Also, if the axial force pulling the centraliser into the hole stops during the
running in procedure, then the stretched out centraliser is typically poised
to quickly re-expand into an expanded configuration in which the resilient
devices expand radially to press against the wellbore wall and the tubular
is automatically centralised in the borehole simply as a result of the string
stopping its axial advance into the borehole.
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If the string being run into the hole needs to be pulled out of the hole, for
example to try to negotiate past a sticking point, the sliding movement of
the anchoring member within the body of the centraliser only applies axial
force to the centraliser once it connects with the upper collar member, so
centralisation of the tubular in the hole is maintained until the point at
which the axial force is engaged on the centraliser, and at that point, the
centraliser is once again being pulled from its leading end (due to the
reversal of axial direction and the sliding of the anchoring member within
the body) and therefore the same benefits of pulling rather than pushing
the centraliser through the wellbore are automatically achieved.

The various aspects of the present invention can be practiced alone or in
combination with one or more of the other aspects, as will be appreciated
by those skilled in the relevant arts. The various aspects of the invention
can optionally be provided in combination with one or more of the optional
features of the other aspecits of the invention. Also, optional features
described in relation to one embodiment can typically be combined alone
or together with other features in different embodiments of the invention.

Various embodiments and aspects of the invention will now be described
in detail with reference to the accompanying figures. Still other aspects,
features, and advantages of the present invention are readily apparent
from the entire description thereof, including the figures, which illustrates a
number of exemplary embodiments and aspects and implementations.
The invention is also capable of other and different embodiments and
aspects, and its several details can be modified in various respects, all
without departing from the spirit and scope of the present invention.
Accordingly, the drawings and descriptions are to be regarded as
illustrative in nature, and not as restrictive. Furthermore, the terminology
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and phraseology used herein is solely used for descriptive purposes and
should not be construed as limiting in scope. The present invention is
therefore not to be limited in scope by any of the specific examples
described herein. Functionally equivalent products, formulations and

methods are clearly within the scope of the invention as described herein.

lL,anguage such as "including", "comprising”, "having", "containing" or
"Involving", and variations thereof, is intended to be broad and encompass
the subject matter listed thereafter, equivalents, and additional subject
matter not recited, and is not intended to exclude other additives,
components, integers or steps. Likewise, the term "comprising” is
considered synonymous with the terms "including™ or "containing" for
applicable legal purposes.

Any discussion of documents, acts, materials, devices, articles and the like
is included in the specification solely for the purpose of providing a context
for the present invention. It is not suggested or represented that any or all
of these matters formed part of the prior art base or were common general
knowledge in the field relevant to the present invention.

In this disclosure, whenever a composition, an element or a group of
elements is preceded with the transitional phrase "comprising", it is
understood that we also contemplate the same composition, element or
group of elements with transitional phrases "consisting essentially of”,
"consisting", "selected from the group of consisting of”, “including”, or "is"
preceding the recitation of the composition, element or group of elements

and vice versa.

All numerical values in this disclosure are understood as being modified by

"about". All singular forms of elements, or any other components
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described herein are understood to include plural forms thereof and vice

versa.

Reference to positional descriptions, such as lower and upper, are to be
taken in context of the embodiments depicted in the figures, and are not to
be taken as limiting the invention to the literal interpretation of the term but
rather as would be understood by the skilled addressee. In this
disclosure, the terms “up” and “down” and similar terms will be used in
reference to wells and will be understood to mean that “up” signifies a
direction towards the wellhead of the well or the surface, and “down”
signifies a direction towards the bottom of the wellbore. It will be
understood by the skilled person that wells are often deviated and a
section of the wellbore that is close to the top of the well can often be
deeper underground than another section of the wellbore than is closer to
the bottom of the wellbore.

In the accompanying drawings,
Fig. 1 is a side view of an embodiment of a centraliser according to
an aspect of the invention;
Fig. 2 is a sectional view through line A-A of Fig. 1;
Fig. 3 is a close up view of the side sectional view of Fig.2 showing
the detail in highlighted area B;
Fig. 4 is side view of a first embodiment of a collar member used in
the centraliser of Fig. 1; and
Fig. 5 is a second variation of a collar member which could be used
in the centraliser of Fig. 1.

Referring now to the drawings, Fig. 1 shows a side view of a first
embodiment of a centraliser according to the invention. The centraliser 10
has a generally tubular body 15 with upper and lower ends 16, 17. The
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body has a central axis A-A extending between the two ends 16, 17. The
ends 16, 17 have generally the same cylindrical shape, with a circular
cross-section. Between the upper and lower ends 16, 17, a central part of
the body 15 comprises at least one resilient device, in this case in the form
of bow springs 20, which extend between the generally cylindrical upper
and lower ends 16, 17. The bow springs 20 typically adopt a radially
extended or “bowed out” resting position, and are resiliently biased or
energised when moved out of the radially extended position, either due to
compression as a result of radial inward movement or due to expansion as

a result of radial outward movement from the axis of the body 15.

Typically, the body 15 is formed from a single sheet of rolled spring steel,
from which slots are cut between the strips of metal that will [ater form the
bow springs 20 in the assembled centraliser 10. The slots formed
between the bow springs 20 typically extend parallel to the axis of the
body, and run substantially for the length of the body between the two
cylindrical ends of the body 16, 17. The bow springs 20 are typically
spaced circumferentially apart, at equal distances from one another.
Typically, two, three, four, five, six or some other number of bow springs
20 are provided in the body 15, and typically the slots between the bow
springs are relatively long and wide, allowing free movement of the bow
springs radially with respect to the axis of the body 15.

Typically, the bow springs 20 are urged into the expanded configuration by
applying an axially compressive force between the upper and lower ends
16, 17 of the body 15, and optionally the body 15 is then treated while
maintaining the axially compressed configuration, e.g. by heat treating, so
that when the heat or other treatment is finished, the bow springs 20 retain
the radially expanded configuration as a resting configuration. This means
that deviation of the bow springs 20 in a radial direction either towards or



10

15

20

25

30

15

away from the central axis of the body 15 energises the bow springs and
urges them to return to the resting (expanded) configuration shown in Fig.
1.

Typically, the body 15 is formed by rolling a flat sheet of sprung steel after
the slots have been cut to form the bow springs 20 in the flat sheet.
Typically, the sides of the flat sheet are welded or otherwise fixed together
in order to form a generally tubular structure, which is then forced into the
radially expanded configuration shown in Fig. 1, either by axial
compression of the ends, and/or by radially moving the bow springs into
the radially expanded configuration by means of an internal frame or
bracing structure during the heat treatment process.

After the body 15 has been stamped or otherwise formed, fixed into the
form of a tube and treated With e.g. heat to retain the radially expanded
configuration of the bow springs 20, the cylindrical upper and lower ends
18, 17 of the body are typically fitted with collar members 25. The collar
member 25 is formed to be a tight fit within the inner diameter of the
cylindrical upper and lower end 16, 17. Typically, the collar member 25
can be offered up to the open bore of the formed body, i.e. inserted
through the open bore in the upper and lower ends 16, 17. The collar
member 25 can typically be fixed in place, for example, it can be welded
(e.g. spot welded) in place in the cylindrical upper and lower ends 16, 17
s0 as to resist rotation and axial movement of the collar member 25
relative to the body 15. Other methods of fixing the collars in place can be
used. After insertion of the collar 25 member into the upper and lower
ends 16, 17 of the body 15, the lip 161, 171 which extends axially beyond
the end of the collar member 25 is typically bent or swaged or otherwise
forced radially inwards in relation to the bore of the body in order to retain
the collar member 25 within the bore between the cylindrical ends 16, 17
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of the body 15. Optionally the lip can be formed before insertion of the
collar members 25 into the bore. As part of this lip formation process, the
lip 161, 171 can optionally be perforated or split or can have material
removed from it in order to form cutaway sections in order to facilitate
bending, folding or other forced manipulation of the lip, in order to form the
radial restriction provided by the narrowing of the lip at the outside ends of
the collar members 25. The narrowing of the lip helps to retain the collar
member 25 within the body 15 of the centraliser 10, and helps to resist
axial forces that may tend to dislodge the collar member from the body 15.

In one possible variation, instead of the collar member being a solid
annular ring as is the collar member 25, it can be provided in the form of a
split ring 25a as shown in Fig. 5. This has other advantages which will be
described in due course.

The collar member 25 (or other variations of collar members) typically has
flat end faces. The flat end faces typically extend radially inwards of the
body to interact with an anchoring device in the form of a locking ring 30
which is typically formed in the same dimensions as the collar members
25, and which typically has apertures or other formations in order to
enable it to be fixed to the tubular to which the centraliser is connected. In
practice, the centraliser is provided with the body 15 having the collar
members 25 inserted and welded in place as shown in Fig. 1, and the
central locking ring 30 provided loose. Typically, the central locking ring
30 and/or the collar members can be passed through the slots between
the formed bow springs 20, and then turned so that it is co-axial with the
bore of the body 15, and so that the locking ring 30 is co-axial with the
collar members 25, at which point, the whole assembly of the centraliser
10 and the locking ring 30 is offered to the tubular and slid over the outer

diameter thereof. When the centraliser 10 is in the desired location, the
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locking ring 30 is fixed to the outer surface of the tubular by fixing the
locking ring by known means, by using grub screws, locking mechanisms,
tongue and groove arrangements or slips, etc, typically manipulating them
via torque tools that are passed through the slots between the bow springs
20. Once the locking ring 30 is fixed to the outer surface of the tubular,
the axial movement of the centraliser 10 relative to the locking ring 30, and
therefore relative to the tubular is limited such that the centraliser 10 can
move down the tubular until the upper surface of the locking ring 30 abuts
against the lower surface of the collar member 25 in the upper end of the
centraliser body 16. Also, the centraliser can move up the string relative
to the fixed locking ring 30 until the lower end face of the locking ring 30
abuts against the collar member 25 that is located in the lower end of the
centraliser body 17. At all times, the centraliser 10 is typically free to
rotate around the tubular without interference from the locking ring 30.

When the centraliser 10 has been applied to the string and the locking ring
30 has been fixed to the outer surface of the tubular, the tubular is run into
the hole. As the tubular is forced axially into the hole, the centraliser 10
allows the string to slide through the body 15 until the lower end face of
the locking ring 30 is pressing against the upper end face of the collar
member 25 at the lower end 17 of the centraliser 10. Therefore, the force
moving the centraliser into the hole is being applied near to the bottom of
the centraliser body 15. As the centraliser 10 is pulled into the confines of
the wellbore, the bow springs 20 are compressed radially inward by the
confines of the wellbore, creating frictional resistance (i.e. drag) between
the outer surface of the bow springs 20 and the inner surface of the
wellbore. However, as the force moving the centraliser axially through the
wellbore is being applied from the near leading end of the centraliser (i.e.
the lower end 17) as a result of the sliding movement of the locking ring 30

within the body 15 of the centraliser 10, the centraliser 10 is effectively
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being pulled from its leading end through the narrow constriction of the
wellbore, thereby stretching the centraliser body 15, so that the upper and
lower ends 16, 17 grow further apart, and the bow springs 20 naturally
retract radially inwards, thereby reducing the drag that is applied by the
centraliser 10 to the inner surface of the wellbore. This greatly facilitates
the running in procedure, because each centraliser is effectively being
pulled nose first into the wellbore, and is being stretched out and radially
compressed so as to reduce the drag. As the string effectively has to be
pushed into the wellbore from above, and cannot be pulled in from below,
the arrangement of the centraliser according to the invention permits an
easier installation, and reduces drag, wear and tear on the components

and time for running in.

In the event that the running in procedure is halted, for example because
of a restriction encountered in the wellbore, the centraliser 10 is no longer
being pulled by the engagement of the locking ring 30 on the lower collar
member 25, and the centraliser 10 can then expand under the natural
resilience of the bow springs 20 in order to equalise the stand-off between
the tubular and the welibore. Also, the string can be rotated relative to the
centraliser 10 which can typically remain immobile within the wellbore,
allowing the rotation of the string of tubulars within the bore of the
centralisers. If the string has to be retracted from the wellbore in order to
try a different method of running in, or to clear an apparent obstruction,
then the centraliser remains immobile within the wellbore as the string of
tubulars is moved up, causing the locking ring 30 o move from the lower
end 17 towards the upper end 16. When it reaches the upper end 186, it
abuts against the collar member 25 located in the upper end 16, and again
applies axial force to move the centraliser. Once again, the centraliser 10
is pulled through the wellbore from its leading end rather than being

pushed from its trailing end, which again stretches out the centraliser body
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15, thereby reducing the radial extension of the bow strings 20, and
reducing drag and wear and tear etc. as described above.

In certain embodiments of the invention, the centraliser is intended for use
with length of tubular that have box or pin sections at their ends, and may
well have other radial discontinuities over which the centraliser must pass
before being secured in place. In this regard, the split ring variant 25a is
especially useful, as it can be radially expanded by moving the split ends
apart as it is moved over the radial discontinuity on the tubular (i.e. a box
on the end of the tubular). Optionally, this can be done before the various
components of the centraliser are assembled, for example before the
collar 25a is welded into the bore at the ends 16, 17 of the body 15.

in some embodiments of the invention, the lip 161, 171 shown in the
drawings can be omitted, and the collars 25, 25a can be held in the bore
at the ends 16, 17 by other means, for example solely by welding, or by
fixtures such as grub screws, etc.. In certain embodiments in which the
collar member comprises at least one tab formed from the sheet material
used to form the body, the tab can optionally be aligned with the slots
between the bow springs and can optionally formed by removing sheet
material from the lateral sides of the tab leaving the tab connected to the
sheet by only one side adjacent to the end of the body, allowing the tab to
be bent radially inwards of the sheet to form a narrowed section at the end
of the body to restrict the movement of the centraliser body in relation to
the anchoring member. The tab can be a single tab, or alternatively the
collar can be formed of a number of tabs formed bent radially inwards from
the body in this or an analogous manner. In some embodiments the or
each tab could be formed from a different material from the body and
attached to the body by welding or other methods disclosed above. The
tabs in various embodiments can be aligned with the slots between the
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bow springs, but this is not essential and embodiments of the invention are
contemplated in which the tabs are circumferentially aligned with the bow
springs. The tabs can typically be axially aligned in the same plane along
the axis of the body, so that the anchoring device contacts all the tabs in
the array at the same time.

Modifications and variations such as would be apparent to a skilled
addressee are deemed to be within the scope of the present invention.
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The claims defining the invention are as follows:

1 A centraliser for an oil, gas or water well, the centraliser having a
body, and the body having a bore with an axis, the bore being configured
to receive a tubular to be centralised, at least one resilient device biased
radially outward from the body, the body and the resilient device being
formed from a single sheet of resilient material, wherein the body has at
least one collar member extending radially inwards from the inner surface
of the body adjacent io an end of the body, the body having a radially
inwardly extending lip formed on the body at an end portion axially spaced
from the collar member by forcing the material of the body radially inwards
into the bare at the end portion of the body, the radially inwardly extending
lip having a smaller inner diameter than the outer diameter of the collar
member such that the lip retains the collar member axially within the bore
of the centraliser body.

2 A ceniraliser as claimed in claim 1, wherein the lip is formed on the
body before the insertion of the collar member into the bore of the body.

3 A centraliser as claimed in any preceding claim, wherein the coliar
member is annular and extends at least partly around the inner
circumference of the body of the centraliser.

4 A centraliser as claimed in any preceding claim, having a collar
member retained by a lip at each end of the bore of the body.

5 A centraliser as claimed in any preceding claim, wherein the collar
member comprises a split ring, capable of adopting different diameters as
a result of opening or closing forces being applied to the split ends of the

ring.
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6 A centraliser as claimed in any preceding claim, wherein the or
each collar member is fixed co-axially in the bore so as to be resistant to
axial movement of the collar member within the bore relative to the body of
the centraliser.

7 A centraliser as claimed in any preceding claim, wherein the radially
inwardly extending lip incorporates cutaway sections from which material
has been removed in order to facilitate radial narrowing of the bore at the

lip.

8 A centraliser as claimed in any preceding claim, wherein the body is
adapted to receive within the bore at least one anchoring device for
connection to the tubular, wherein the anchoring device has at least one
end face configured to radially overlap with an end face of the collar
member so that the centraliser can be moved in the hole by moving the
tubular axially within the borehole thereby moving the anchoring device
with respect to the collar member on the body of the centraliser, wherein
the centraliser is moved axially only when the locking ring is engaged with
the collar member.

9 A method of making a centraliser for centralising a tubular in an oil,
gas or water well, the centraliser having a body, and the body having a
bore with an axis, the bore being configured to receive the tubular to be
centralised, and at least one resilient device biased radially outward from
the body, the method comprising forming the body and the resilient device
from a single piece of resilient material, and wherein the body has at least
one collar member extending radially inwards from the inner surface of the
centraliser body adjacent to an end of the body, and retaining the collar
within the bore of the body by forming a lip on the body that extends
radially into the bore to prevent axial movement of the collar member out
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of the bore, wherein the lip is formed by forcing the material of the body
radially inwards into the bore at the end portion of the body.

10 A method as claimed in claim 9, wherein the resilient device is
formed as a sirip of resilient material by removing material from areas of
the body beside the strip to allow the resilient device to move radially
relative to the rest of the body.

11 A method as claimed in claim 10, wherein material is removed from
the body in sections that extend parallel to the axis of the bore of the body,
and wherein the resilient device extends in a plane that is parallel to the
axis of the body.

12 A method as claimed in any one of claims 9-11, wherein the body is
rolled from a sheet of resilient material into a tubular configuration and
wherein the body is fixed in the tubular configuration.

13 A method as claimed in any one of claims 9-12, wherein the collar
member is formed as a separate member from the body and is secured to

the end of the body after assembly of the body.

14 A method as claimed in any one of claims 9-13, wherein the collar
member is moved into the bore of the body through an axially extending
slot formed in the wall of the body between the two ends of the body and
wherein the slot is located circumferentially between the resilient devices,
and wherein the collar members have a smaller outer diameter than the
axial lengths of slots in the body between the resilient members, and
wherein the collar member has an axial depth that is less than the
circumferential width of the slot between the resilient members, so that the
collar member can pass through the slot.
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15 A method as claimed in any one of claims 9-14, wherein the collar

member is brazed, welded or soldered to the body.

16 A method as claimed in any one of claims 9-15, wherein the collar
member is made of a different material to the body, and wherein the collar

member is made from a material that can be moulded or cast.

17 A method as claimed in any one of claims 9-16, wherein the
narrowed portion of the lip is formed before insertion of the collar member
into the bore.

18 A method as claimed in any one of claims 8-17, including treating
the material of the body to enhance its resilient properties.

19 A method as claimed in any one of claims 9-18, including holding
the resilient device in a radially extended configuration while the boedy is
treated to retain the radially extended configuration of the resilient device
after the treatment.

20 A method as claimed in any one of claims 8-19, including the step
of heat treating the body after construction of the centraliser body and
before insertion of the collar member into the bore of the body.



