Office de la Proprieté Canadian CA 2653343 C 2013/04/30

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 653 343
Findustrie Canada Industry Canada a2 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2007/05/31 (51) CLInt./Int.Cl. £E27B 77/70(2006.01),
(87) Date publication PCT/PCT Publication Date: 2007/12/06 E218 1/700(2006.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2013/04/30 ANGMAN. PER G.. CA
(85) Entréee phase nationale/National Entry: 2008/11/25 L
(73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: CA 2007/000980 TESCO CORPORATION. CA

(87) N® publication PCT/PCT Publication No.: 200//137435 (74) Agent: FINLAYSON & SINGLEHURST
(30) Priorité/Priority: 2006/06/01 (US60/803,650)

(54) Titre : CENTREUR DE RAME DE PUITS ET PROCEDE DE FORMATION
54) Title: WELL STRING CENTRALIZER AND METHOD OF FORMING

10 o5 o B 12
33 // Yy 18
VS Sl KK NS S S S S S S S S S S S S KX S xS S S S K S S

20 - 36 26 14 20

L Ll

(57) Abréegée/Abstract:
Centralizers including at least a portion formed of a first material and at least one end band secured to the first material and formed
of a second material. The end band being installed to resist detachment from the portion formed of the first material.

ek N [ [ [T
R SN ] ] 7 ]
AN 7 7 7 ]
N NS /P T C I P O

R A A
o }\}\-s\\:‘.‘\'\\n. . . -
Al et s ST ML orn \\Q'
" AT NN e .
av .;223‘;%,:‘:-;-:-:-:;‘5’ o A \Q&\HQ\\
AR e e T
N e TN Ty

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




woO 2007/137435 A1 UM D001 A 0 0

CA 02653343 2008-11-25

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization {4

International Bureau

(43) International Publication Date
6 December 2007 (06.12.2007)

(51) International Patent Classification:
E21B 17/10 (2006.01) E21B 17/00 (2006.01)

(21) International Application Number:
PCT/CA2007/000980

(22) International Filing Date: 31 May 2007 (31.05.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/803,650 1 June 2006 (01.06.2006) US

(71) Applicant (for all designated States except US): TESCO
CORPORATION [CA/CA]T; 6204 - 6 A Street SE, Calgary,
Alberta T2H 2B7 (CA).

(72) Inventor; and

(75) Inventor/Applicant (for US only): ANGMAN, Per, G.
[SE/CA]; 3915 Crestview Road SW, Calgary, Alberta T2T
215 (CA).

(74) Agent: BENNETT JONES LLP; Attention: Roseann B.
Caldwell, 4500 Bankers Hall East, 855 2nd Street SW, Cal-
gary, Alberta T2P 4K7 (CA).

(10) International Publication Number

WO 2007/137435 Al

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GGT, HN, HR, HU, ID, IL.,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, L.C, LK,
LR, LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL., SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 7ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), BEurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EL, ES, I,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: WELL STRING CENTRALIZER AND METHOD OF FORMING

10 5 32 12
2133 //2 6 20 18
20 30 0@,1! 16 26 14 20
. ._._._._.:;_.__.q ........................ L

L Ll L Ll A

(57) Abstract: Centralizers including at least a portion formed of a first material and at least one end band secured to the first
material and formed of a second material. The end band being installed to resist detachment from the portion formed of the first
m

aterial.



CA 02653343 2008-11-25
WO 2007/137435 PCT/CA2007/000980

Well String Centralizer and Method of Forming

Background

Well strings such as drill strings, production strings, drive strings, etc. are used in borehole
operations. During such operations, it may be useful or necessary to centralize the well string to
prevent it from wearing against or sticking to the borehole wall, to ensure an annular space is
maintained between the wells string and the borehole wall, etc. Centralizers, which are
sometimes alternately termed stabilizers, have been used to effect such centralization.
Centralizers generally each include an axial bore and an outer surface and are installed to

encircle the wellstring with a portion of the well string extending through the bore of the

centralizer.

Plastic centralizers are known. Some plastic centralizers have suffered from damage at their
ends where the centralizer is acted on by the formation and the casing about which it is installed.
To address the end-wise damage of the centralizers, metal rings have been installed as by
securing to or imbedding in the ends of some centralizers. Metal rings are intended to provide
reinforcement, stabilization and enhanced durability at the ends of the centralizer, where it often
undergoes greater stresses as by abutment against borehole ledges, other string components such
as collars, shoulders, rings, etc. However, such rings have in some cases become detached from

the plastic part of the centralizer or the plastic material of the centralizer has deformed to ride up

over the ring.

DMSLegal\032361\00332\2624702v2
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Summary

According to one aspect of the present invention, there is provided a centralizer comprising: a body
including a bore, a first end and a second end, the first and second ends extending circumferentially
about the bore, the body being formed of a first material; and a band embedded at least in part in
the body substantially encircling the bore and positioned adjacent at least one of the first end and
the second end, the band formed of a second material more durable than the first material and
including an installation portion with a plurality of material engagement extensions formed as

returns and about which the first material is positioned.

According to another aspect of the present invention, there is provided a wellstring assembly
comprising; a tubular section and a tubular device including a bore therethrough, the tubular device
installed on the tubular section with the tubular section extending through the bore, the

tubular device further including a body having a first end and a second end, the first and second
ends extending circumferentially about the bore, the body being formed of a first material; and a
band embedded at least in part in the body substantially encircling the bore and positioned adjacent
at least one of the first end and the second end, the band formed of a second material more durable
than the first material and including an installation portion with a plurality of material engagement

extensions formed as returns and about which the first material is positioned.

According to another aspect of the present invention, there is provided a method for manufacturing
a centralizer, the method comprising: providing a band for mounting adjacent an end of a
centralizer body to be formed, the band including an installation portion with a plurality of material
engagement extensions forming returns and applying a first material selected to form the
centralizer body over at least a portion of the installation portion of the band such that the material

forming the body is positioned about the returns of the material engagement extensions.

According to another aspect of the present invention, there is provided a centralizer which includes
a body having a bore, a first end and a second end, the first and second ends extending
circumferentially about the bore, the body being formed of a polymer material. An annular metal
band having an end with a bonding surface is bonded to the first end of the body, the band having
an inner diameter free of contact with the body and having an outer diameter flush with an outer
diameter of the first end of the body. A metal sleeve has an end joined to the bonding surface of the

band and extending into and embedded within the body, the sleeve having a cylindrical wall with
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an inner diameter larger than the inner diameter of the band and an outer diameter smaller than the
outer diameter of the band, such that both the inner and the outer diameters of the cylindrical wall
of the sleeve are embedded within the body. A flat metal flange on the second end of the sleeve,
defines a T-shaped configuration when viewed in cross section, the flange having an inner diameter
larger than the inner diameter of the sleeve and an outer diameter smaller than the outer diameter of

the sleeve, such that the flange is entirely embedded within the body.

According to another aspect of the present invention, there is provided a centralizer which includes
a body having a bore, a first end and a second end, the first and second ends extending
circumferentially about the bore, the body being formed of a polymer material. A pair of annular
metal bands, each having an end with a bonding surface are bonded to one of the ends of the body,
each of the bands having an inner diameter that is free of contact with the body and having an outer
diameter that is the same as an outer diameter of the end of the body to which the band is bonded.
A pair of metal sleeves are included, each having a first end joined to the bonding surface of one of
the bands and a second end embedded within the body, each of the sleeves comprising a cylindrical
wall having an inner diameter larger than the bore of the body and an outer diameter smaller than
the outer diameter of the band to which the sleeve is joined, such that both the inner and the outer
diameters of the sleeves are embedded within the body. A flat metal flange on the second end of
each of the sleeves, defines a T-shaped configuration when viewed in cross section, each of the
flanges having an inner diameter smaller than the inner diameter of the sleeve to which each of the
flanges are joined and larger than the inner diameter of the bore of the body, and each of the

flanges having an outer diameter smaller than the outer diameter of the sleeve to which each of the

flanges are joined, such that each of the flanges is entirely embedded within the body.

It 1s to be understood that other aspects of the present invention will become readily apparent to
those skilled in the art from the foilowing detailed description, wherein various embodiments of the

invention are shown and described by way of illustration. As will be realized, the invention
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is capable for other and different embodiments and its several details are capable of modification
in various other respects, all without departing from the scope of the present invention.

Accordingly the drawings and detailed description are to be regarded as illustrative in nature and

not as restrictive.
Brief Description of the Drawings

Referring to the drawings, several aspects of the present invention are illustrated by way of

example, and not by way of limitation, in detail in the figures, wherein:

Figure 1 is a quarter sectional view through a centralizer according to one aspect of the present

invention on a well string tubular.

Figure 2 is an enlarged sectional view through an end of a centralizer according to the present

invention with a portion of the centralizer body cut away to expose a band therein.
Description of Various Embodiments of the Invention

The description that follows, and the embodiments described therein, are provided by way of
illustration of an example, or examples, of particular embodiments of the principles of various

aspects of the present invention. These examples are provided for the purposes of explanation,
and not of limitation, of those principles and of the invention in its various aspects. In the
description, similar parts are marked throughout the specification and the drawings with the same
respective reference numerals. The drawings are not necessarily to scale and in some instances

proportions may have been exaggerated in order more clearly to depict certain features.

Centralizers are described herein including at least a portion formed of a first material and at

least one end band secured to the first material and formed of a second material. The end band
being installed to resist detachment from the portion formed of the first material.

According to one aspect, a centralizer 10 includes a body 12 with a bore 14 extending between a
first end 16 and a second end 18. The first and second ends extend circumferentially defining

openings to bore 14.



10

15

20

25

CA 02653343 2008-11-25
WO 2007/137435 PCT/CA2007/000980

Centralizer body 12 may be formed of a first material and an end band 20 secured at least in part
to the body 12 substantially encircling the bore and positioned adjacent at least one of the first

end and the second end, the band formed of a second material more durable than the first

material.

As will be appreciated, the centralizer may be formed to be retained over a well string tubular 28,
such as drill pipe or casing including various kinds of tubulars, casing joints, liners, screens, etc.
The centralizer may be formed to be rotating or substantially non-rotating on the tubular after
installation. Centralizer 10 may be formed to be handled as one piece or may be formed in
sections for assembly to form the centralizer. In one embodiment, the body i1s continuous about
the bore and the centralizer is retained over a wellbore tubular by insertion of the tubular through

the bore.

An 1inner-facing surface defining bore 14 and an outer surface 32 opposite the inner facing
surface may be defined on the centralizer body. The outer surface may include vanes,
protrusions, inserts, hardening, etc., as desired, to control tflow therepast or to select wear,
bearing or spacing properties relative to the formation and/or borehole 1in which the centralizer 1s
to be used. The outer surface is formed at least to allow the centralizer to provide positive stand

off of the tubular from the formation wall.

Since the band 1s intended to reinforce the end of the centralizer, the band may be formed of a
second material more durable than the first material. The material of the end band, termed herein
the second material, may have a hardness, strength, durability, or stiffness greater than the
material of the first material, which is the material forming the centralizer body. In one
embodiment, the second material may be described as having a Young’s modulus greater than
that of the first material. For example, the first material may have a Young’s modulus of 550,000

to 1,000,000 psi, while the second material may have a Young’s modulus of greater than

10,000,000 psi.

The first material may include one or more of polymeric material such as a plastic, a rubber, an

clastomer, a ceramic, a cermet, a carbide, a soft metal (1.e. aluminum), etc. that 1s durable and

DMSLegal\032361\00332\2624702v2
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able to operate for at least a period in wellbore conditions. Of course the materials may include
reinforcements, fillers, etc. Examples of materials particularly suitable to form a centralizer
body are well known in the art of "plastic centralizers”, such as for example polyurethane,
polyphthalamide, aliphatic polyketone, nylon, polyamide, and/or various other thermoplastics.

The material of the body may be employed to form the body as by processes including molding,

milling, forming, etc.

In one embodiment, the second material may include a metal such as various forms of bronze,

steel, etc.

The band 20 may be used to reinforce an end of the centralizer so that the centralizer resists
deformation and damage at that end. To reinforce both ends of the centralizer, a band may be
installed at each end. Band 20 is formed to substantially encircle the end and in one embodiment
may be continuous, as in the form of a ring such that it can completely encircle the bore of the
centralizer and extend a distance into the body of the centralizer. If it is desired to space the
band from contact with the tubular on which the centralizer is to be installed, the inner diameter
of the band may be greater than the inner diameter of bore 14 of the body. This may form a

space between the band and the tubular such that wear between the parts may be avoided.

The band may be positioned adjacent the end of the centralizer for example at or near the end.

The band may be, for example, exposed in part on the end or may be embedded entirely 1n the

material of the body near the outer limit of the end in which it 1s installed.

In the embodiment illustrated in Figures 1, band 20 may include an end-facing portion 21 and an
installation portion 22 with a plurality of material engagement extensions each forming a return
26 about which the first material is positioned. The returns become embedded in the centralizer

body to secure the band to the centralizer body.

The band includes installation portion 22, which may be an extension, an annular flange, fingers,
or other part of the band. Where the band 1s in the form of a ring, for example, 1t may be
considered to have an inner-facing wall 30 which defines a bore through the ring, an outer wall

33 opposite the inner-facing wall on either side of end-tacing portion 21. Installation portion 22

DMS1Legal\032361\00332\2624702v?2
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may extend from an end of the ring opposite end-facing portion 21, and/or from one or both ot
walls 30, 33. In the illustrated embodiment, for example, where end-facing portion is exposed
on an end of the centralizer, installation portion 22 may be, for example, on the opposite end and

intended to be fully imbedded in the material of the body.

Installation portion 22 includes a plurality of material engagement extensions each forming a
return 26. The material engagement extensions are secured to or formed integral with the band
and form a part of the band that can be physically engaged by the material of the centralizer
body, as by positioning of the material of the body between the end-facing portion 21 and the
returns on the extensions. The returns on the extensions may be formed as enlargements, hooks,
flanges (as shown), etc. on the extensions and may be formed to extend at an angle a less than
120° and possibly less than 105° or 90° from the axis x defined along the direction of the
dislodgement (arrow a shown for the left hand band of Figure 1) of the band from the centralizer.
As will be appreciated, the band may generally have the tendency to become dislodged through
various forces including, separation of connected parts, material damage of individual parts of
the centralizer, generally through the path of least resistance which may be toward any exposed
surface of the band, etc. The usual direction of dislodgment of the band from the centralizer will
be generally along the long axis along the length of the bore of the band, which for example, in
Figure 1 is substantially aligned with axis x, which is the long axis of the centralizer through 1its

ends.. The returns may be angled with or out of (as shown) the circumferential curvature of the

band.

In the illustrated embodiment of Figure 1, portion 22 is formed as a flange on the band extending
the full circumference thereof. Returns 26 extend out as flanges from the annular flange one
extending radially inwardly and one extending radially outwardly spaced apart about the tull
circumference of the band each at an angle o approximately 90° from axis x. As such, portion
22, at the position of returns 26, forms a T-shaped structure in section wherein the material of
body 12 can surround portion 22 and be positioned between returns 26 and end-facing portion

21. In this way, band 20 is not only secured to body 12 by adhesion between the parts, but also

through physical mterlocking engagement.

DMSLegal\032361\00332\2624702v2
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In the illustrated embodiment of Figure 2, a band 20a 1s shown wherein the plurality of material
engagement extensions are formed as returns 26a extending with the curvature of the band.
Returns 26a connect back to the material of installation portion 22a. As such, portion 22a is
formed as a flange extending along the circumference of the band, the tflange including apertures
40 therethrough. Apertures 40 are defined by the overextending material of returns 26a. In the
finished centralizer, apertures 40 may be filled with material of the body 12a so that the band 1s
firmly engaged by the body material and resists being pulled theretfrom, the direction of which
generally may occur along arrow A. In the illustrated embodiment, the flange forms an
installation portion that 1s less thick than the opposite, exposed end-facing portion 21a of the

band. In this embodiment, the returns 26a are angled substantially with the circumferential

direction of the band, which is formed as a ring.

In order to manufacture a centralizer such as that of Figures 1 or 2, a band 1s provided for
mounting adjacent an end of a centralizer body to be formed. The band includes an installation
portion with a plurality of material engagement extensions formed as returns. Thereafter, a first
material, selected to form the centralizer body, 1s applied over at least a portion of the installation
portion of the band such that the first material forming the body is positioned about the returns of
the material engagement extensions. For example, the first material, which 1s the material

forming the body of the centralizer may be positioned between the returns and an end-facing

portion of the band.

In one embodiment, the centralizer may be formed by molding. In such an embodiment, the
band may be retained in the mold and the first material can be introduced into the mold and into
a position about the returns. As will be appreciated, if the method is injection molding, the
injected material may be injected about the installation portion. During forming of a centralizer
of Figure 2, for example, the first material of the centralizer, such as a thermoplastic, may be
injected about the tlange to flow into apertures 40 such that when set, the first material securely

holds the ring by physical interlocking engagement on the end of the centralizer.

The provision of an end band with a plurality of returns formed on an installation portion thereof,

may resist detachment of the band from the centralizer body.

DMSLegal\032361\00332\2624702v2
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Of course it is to be understood that although the embodiments of Figures 1 and 2 have been

described together in this document, they can be used separately or together in various
combinations.

The previous description of the disclosed embodiments is provided to enable any person skilled
in the art to make or use the present invention. Various modifications to those embodiments will
be readily apparent to those skilled in the art, and the generic principles defined herein may be
applied to other embodiments without departing from the scope of the invention. Thus,

the present invention is not intended to be limited to the embodiments shown herein, but is to be
accorded the full scope consistent with the claims, wherein reference to an element in the
singular, such as by use of the article "a"” or "an" is not intended to mean "one and only one”
unless specifically so stated, but rather "one or more". All structural and functional equivalents
to the elements of the various embodiments described throughout the disclosure that are know or
later come to be known to those of ordinary skill in the art are intended to be encompassed by the
elements of the claims. Moreover, nothing disclosed herein is intended to be dedicated to the
public regardless of whether such disclosure is explicitly recited in the claims. No claim element
is to be construed under the provisions of 35 USC 112, sixth paragraph, unless the element is
expressly recited using the phrase “means for" or "step for".
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What 1s claimed is:

. A centralizer comprising:

a body having a bore, a first end and a second end, the first and second ends extending
circumferentially about the bore, the body being formed of a polymer material;

an annular metal band having an end with a bonding surface bonded to the first end of the
body, the band having an inner diameter free of contact with the body and having an outer diameter
tflush with an outer diameter of the first end of the body;

a metal sleeve having an end joined to the bonding surface of the band and extending into and
embedded within the body, the sleeve having a cylindrical wall with an inner diameter larger than
the inner diameter of the band and an outer diameter smaller than the outer diameter of the band,
such that both the inner and the outer diameters of the cylindrical wall of the sleeve are embedded
within the body; and

a flat metal flange on the second end of the sleeve, deﬁning a T-shaped configuration when
viewed in cross section, the flange having an inner diameter larger than the inner diameter of the

sleeve and an outer diameter smaller than the outer diameter of the sleeve, such that the flange is

entirely embedded within the body.

2. The centralizer according to claim 1, wherein the sleeve joins to the band midway between the

inner diameter and the outer diameter of the band.

3. A centralizer comprising:

a body having a bore, a first end and a second end, the first and second ends extending
circumferentiaily about the bore, the body being formed of a polymer material:

a pair of annular metal bands, each having an end with a bonding surface bonded to one of the

ends of the body, each of the bands having an inner diameter that is free of contact with the body
and having an outer diameter that is the same as an outer diameter of the end of the body to which
the band is bonded;

a pair of metal sleeves, each having a first end joined to the bonding surface of one of the
bands and a second end embedded within the body, each of the sleeves comprising a cylindrical

wall having an inner diameter larger than the bore of the body and an outer diameter smaller than
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the outer diameter of the band to which the sleeve is joined, such that both the inner and the outer
diameters of the sleeves are embedded within the body; and

a flat metal flange on the second end of each of the sleeves, defining a T-shaped configuration
when viewed in cross section, each of the flanges having an inner diameter smaller than the inner
diameter of the sleeve to which each of the flanges are joined and larger than the inner diameter of
the bore of the body, and each of the flanges having an outer diameter smaller than the outer
diameter of the sleeve to which each of the flanges are joined, such that each of the flanges 1s

entirely embedded within the body.

4. The centralizer according to claim 3, wherein each of the sleeves joins to one of the bands

midway between the inner diameter and the outer diameter of the band to which the sleeve is

joined.
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