wo 2012/103018 A 1[I P00 0O OO A O

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/103018 A1

2 August 2012 (02.08.2012) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
E21B 17/042 (2006.01) F16L 15/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
FI6L 58/18 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
21) Int tional Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: PCT/US2012/022938 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
23 January 2012 (23.01.2012) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
- ) OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) D.esignated. States (unle.ss othefﬂwise indicated, for every
61/436,876 27 January 2011 (27.01.2011) Us g’ﬁl ?(‘ é”@gﬁf{na]i SP”Of@CHOI\’j[ZaV?\;beIIi)\%[ Aé‘ép(g L(B;VZ» %I
(71) Applicant (for all designated States except US): NA- UG:ZM:ZW,), Euirasian,(AM,, AZ,, BY, i(G, ,KZ,,MD: RU:
TIONAL OILWELL VARCO, L.P. [US/US]; 7909 TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Parkwood Circle Drive, Houston, TX 77036 (US). DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK
(72) Inventors; and i > > i oA S T
(75) Inventors/Applicants (for US only): MCLAUGHLIN, E}I;/IV IARB’ ﬁgPII\I(EBI;’I\IBJT’DCFT’GCG’ CL CM, GA, GN, GQ,
Thomas, Kilpatrick [GB/GB]; 3, Keir Rise, Balmedie, > > - NE, SN, TD, TG).
Aberdeenshire AB23 8TW (GB). YATES, Joe, Lynn Published:
[US/US]; 3507 N. Slavik, Odessa, TX 79764 (US). o .
PETERSON, Jon, Knowiton [US/US]; 1506 Glenwood with international search report (Art. 21(3))
Drive, Friendswood, TX 77546 (US). —  with information concerning one or more priority claims
considered void (Rule 26bis.2(d,
(74) Agent: SALZAR, JL Jennie; The JL Salazar Law Firm, { @)

1934 W. Gray, Suite 401, Houston, Texas 77019 (US).

(54) Title: SYSTEM AND METHOD FOR COUPLING PIPES

FiG.1

50

104— £
102 g

108

_
Ui
¢

™ 15¢

152
I

156

50

e,

é«\/—\/v

,%\10&

106

2

(57) Abstract: A system and method for coupling pipes. The system includes at least one tubular sleeve positionable in at least one
of the pair of pipes and a compression ring. Fach of the tubular sleeves has a ring end. The compression ring is positionable in the
coupling and has having a ring shoulder positionable adjacent a ring end of the at least one tubular sleeve for selective engagement
therewith such that, as fluid passes through the compression ring and the at least one tubular sleeve, fluid is selectively releaseable
therebetween.



WO 2012/103018 PCT/US2012/022238

SYSTEM AND METHOD FOR COUPLING PIPES

BACKGROUND

The present disclosure relates generally to techniques for transporting fluids. In
particular, the present disclosure relates to techniques for coupling and/or protecting pipes
(and/or other tubulars) used in transporting fluids.

The gathering of valuable hydrocarbons from subsurface reservoirs may involve
deploying downhole tools, such as drilling tools, from a surface oil rig and into a subterranean
formation. Once a desired formation is reached, the drilling tools may be retrieved, and a tubing
string-extended from the surface to the subsurface reservoir to provide a passage for transporting
fluids or gasses. The tubing string may be made up of a series of individual pipes (sometimes
referred to as tubulars) threaded l'o.gether end to end to form a long tubular chain. The pipes may
be joined together using a coupling threaded to the ends of each pipe. Examples of couplings
used for coupling pipes are described in US Patent Nos. 5689871, 4600219, 3266821, 4568113,
3266821, 2805827, and 2487241. '

‘The pipes may be provided with liners to protect them from corrosive fluids or gasses
passing therethrough. However, in some cases, a gap may exist in the liners at the coupling
where pipes are connected. Devices, such as corrosion rings or gaskets, have been used about
coupling assemblies as described in US Patent Nos. 7360797 and 4856828. Deépite the
development of techniques for coupling pipes, there remains a need to provide devices that are

operable in even the harshest downhole conditions.

SUMMARY

The present disclosure relates to systems and methods for coupling pipes. In at least one
aspect, the disclosure provides a liner system for a tubular string including a coupling threadedly
connectable to a pair of pipes for forming a threaded connection therebetween. The liner system
includes at least one tubular sleeve and a compression ring.. The tubular sleeve is positionable in
at least one of the pipes and each of the tubular sleeves has a ring end. The compression ring is
positionable in the coupling and has a ring shoulder positionable adjacent a ring end of the
tubular sleeve for selective cngagcmenl therewith such that, as fluid passes through the

compression ring and the one tubular sleeve, fluid is selectively releaseable therebetween.
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The liner system further includes a liner positionable in at least one of the pipes and
extends through at least a portion of the tubular sleeve. The tubular sleeve includes a liner
extending therefrom and into one of the pipes. The compression ring has a linear, curved, and/or
asymmetrical cross-section. The tubular sleeve includes a flange sleeve having a ring body with
a flange ring at the ring end thereof. Each of the flange rings are positionable adjacent one of the
ring shoulders of the compression ring. The flange ring defines a flange shoulder about an inner
diameter of the flange sleeve for receivingly engaging a liner. The tubular sleeve includes a
flexible sleeve having a ring body with an end face at the ring end thereof. The end face of the
flexible sleeve is positionable adjacent one of the ring shoulders of the compression ring.

The liner system may also include a shoulder portion on an inner diameter thereof
defining a flexible shoulder for receivingly engaging a liner, or a bonding agent for securing the
one sleeve in place. The bonding agent may be a cement and/or an adherent. A pair of sleeves
may be positionable in each of the pipes and adjacent one of the ring shoulders of the
compression ring. The sleeve may be made of polyetheretherketone, glass reinforced epoxy,
polytetrafluoroethylene, elastomer, thermoplastic, glass reinforced, rubber, and/or polythalamide.

In another aspect, the disclosure relates to a system for coupling a pair of pipes of a
tubular string a coupling threadedly connectable to the pipes for forming a threaded connection
therebetween. The system includes a liner system and a compression ring. The liner system
includes at least one tubular sleeve positionable in at least one of the pipes, with each of the one
tubular sleeves having a ring end. The compression ring is positionable in the coupling and has a -
ring shoulder positionable adjacent a ring end of the one tubular sleeve for selective engagement
therewith such that, as fluid passes through the compression ring and the one tubular sleeve, fluid
is selectively releaseable therebetween.

The system further includes a liner positionable in each of the plurality of pipes and a
bonding agent for bonding the tubular sleeve in place. The liner extends into at least a portion of
the tubular sleeve.

In another aspect. the disclosure relates to a method for coupling a pair of pipes of a
tubularstring. The method involves providing a coupling threadedly connectable to the pair of
pipes and a liner system. The liner system includes a compression ring and at least one tubular
slecve. The method further involves inserting the tubular sleeve in at least one of the pipes,

threadedly connecting the coupling to one of the pipes, inserting the compression ring into the

(3]
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coupling such that a ring shoulder of the coupling ring is pressed against the tubular sleeve,
threadedly connecting another of the pipes to the coupler, and selectively releasing fluid between
the ring shoulder and the tubular sleeve as fluid passes through the liner system.

The method may also involve inserting at least one liner in the pipes, inserting the liner
into the sleeve, positioning the liner against a shoulder of the flexible sleeve, passing fluid under

pressure through the pipes and the liner system and/or applying a bonding to the liner system.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the above recited features and advantages of the present disclosure can be
understood in detail, a more particular.descriptibn of the disclosure, briefly summarized above,
may be had by reference to the embodiments thereof that are illustrated in the appended
drawings. It is to be noted, however, that the appended drawings illustrate only typical
embodiments of this disclosure and are, therefore, not to be considered limiting of its scope, for
the disclosure may admit to other equally effective embodiments. The figures are not necessarily
to scale, and certain features and certain views of thé figures may be shown exaggerated in scale
or in schematic in the interest of clarity and conciseness.

Figure | shows a schematic view (partially in cross-section) of a portion of a tubing
string having a system for coupling pipes in accordance with the disclosure.

Figure 2A shows a longitudinal, cross-sectional view of a portion of the tubing string and
system for coupling pipes of Figure 1, the system having a compression ring. Figures 2B shows
a portion of an alternate compression ring. Figure 2C shows a cross-sectional view of the
compression ring of Figure 2B.

Figures 3 is a flow chart depicting a method for coupling pipes.
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DETAILED DESCRIPTION

The description that follows includes exemplary apparatuses, methods, techniques, and
instruction sequences that embody techniques of the present subject matter. However, it is
understood that the described embodiments may be practiced without these specific details.

It may be desirable to provide techniques that control leakage about the pipes and/or
coupling. It may further be desirable to provide techniques that reduce the load about the pipes
and/or coupling. Preferably, such techniques. involve one or more of the following, among
others: distribution and/or absorption of loads, selective leakage of fluid, easy assembly,
operability with a variety of pipes, protection of pipes and/or couplings, etc.

Figure 1 shows a schematic view (partially in cross-section) of a portion of the tubing
string 10. This portion includes a pair of pipes 50 connected by a coupling system 100. The
coupling system 100 includes a conventional coupling 102 for threadedly connecting the
threaded male ends 104 of the pipes 50. The coupling may be a conventional coupling known in
the art, such as a standard (e.g., API) or modified coupling. Examples of couplings used for
coupling pipes are described in US Patent Nos. 5689871, 4600219, 3266821, 4568113, 3266821,
2805827, and 2487241.

| The tubing string 10 and coupling system 100 of Figure 1 may be used in a variety of
fluid transportation applications, such as for the ransport of hydrocarbons. In some cases, the
tubing string 10 may be part of a production system for producing hydrocarbons from a
subsurface formation and to a surface unit for collection. Depending on the application, the pipe
may be a production tubing, injection tubing, drill pipe, casing, landing string, cross-over sub, or
other tubular. The ends of each pipe may have standard, API or a desired threading for
providing a threaded connection as desired.

Each pipe 50 may be provided with a liner 106 on an inner surface 108 therein. The liner
106 may or may not be adhered to the inner surface 108 using an adherent, such as cement 110
as shown. Only a portion of each pipe 50, liner 106 and cement 110 is depicted. The liner 106
may extend the entire length of the inner surface 108 of the pipe 50.

The coupling system 100 also includes a lining system 150 made up of a compression
ring 152, a tubular flange sleeve 154, and a tubular flexible sleeve 156. The compression ring

152 is a cylindrical ring positionable along an inner surface of the coupling 102. The
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compression ring 152 may be a conventional corrosion barrier (e.g., PTFE or other ring). The
compression ring 152 may be made of a material, such as polyetheretherketone (peek), glass
reinforced epoxy, polytetrafluoroethylene (PTFE) or other material, positionable between the
ends 104 of the pipes 50 for compression therebewteen. The coupling 102 may optionally be
provided with a pocket (not shown) for receiving at least a portion of the compression ring 152.

The flange sleeve 154 and flexible sleeve 156 are positioned on opposite sides of the
compression ring 152. Each of the sleeves 154, 156 is positioned between the compression ring
152 and one of the pipes 50. The sleeves 154, 156 may be ring-shaped members made of an
elastomeric, thermoplastic, injection molded, heat moldable, high strength, heat stabilized and/or
other material (such as TEFLONT™, glass reinforced, rubber, polythalamide, etc.) that permits
flexibility, prevents cracking and absorbs loads during operation.

Figure 2A shows a longitudinal, partial cross-sectional view of the lining system 150
positioned adjacent liners 106 of the pipes 50 (Figure 1). As shown in Figures | and 2A, the
compression ring 152, the flange sleeve 154 and the flexible sleeve 156 fit together for
cooperative operation therebetween. A portion of the sleeves 154, 156 may be positioned with
the compression ring 152 for compression between the ends 104 of the pipes 30.

The flange sleeve 154 (shown in cross-section) is positioned between the compression
ring 152 and the liner 106 of the uphole pipe 50. The flexible sleeve 156 (not shown in cross-
section) is positioned between the compression ring 152 and the liner 106 of the downhole pipe
50. The flange sleeve 154 and flexible sleeve 156 abut the compression ring 152. This
configuration provides a barrier to flow that permits the compression ring 152 and sleeves 154,
156 to selectively deform and may or may not permit the passage of tluid therebetween as the
pipes 50 and coupling system 100 are in operation. This selective leakage of fluid may be used to
equalize pressure by selectively permitting leakage of fluid therethrough as pressure increases.
The selective release of fluid through the lining system may be used to reduce pressure in the
tubular string and reduce the potential for failures. This selective release of fluid may also be
used to permit only a select amount of fluid therethrough to reduce the potential for corrosion.

The flange sleeve 154 has a ring body 158 with a flange ring 160.extending therefrom.
The flange ring 160 seats against a ring shoulder 162 of the compression ring 152. The flange
ring 160 also has a flange shoulder 164 extending about an inner diameter of the flange sleeve

154. The liner 106 extends the length of the pipe 50 and along the male end 104 to meet the
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flange sleeve 154. A portion of the liner 106 may be inserted into the flange sleeve 154 and
seated against the flange shoulder 164 as indicated by the arrows. Optionally, the liner 106 may
be integral with or pre-affixed to the flange sleeve 154. Cement 110 (or other possible adherent)
may be provided about the liner 106 and flange sleeve 154 to secure them in position in the pipe
50.

The flexible sleeve 156 has a ring body 166 with an end-face 168 extending therefrom.
The end-face 168 seats against.a ring shoulder 170 of the compression ring 152. The end-face
168 may be similar to the flange ring 160. The ring body 166 may extend inwardly to define a
shoulder portion 172 a distance from the end-face 168. The ring body 166 extends inwardly at
the shoulder portion 172 to form a flex shoulder 174 along an inner diameter of the ring body
166. A portion of the liner 106 is insertable into the flexible sleeve 156 and seated against the
flex shoulder 174 as indicated by the arrows. Optionally, the liner 106 may be integral with or
pre-affixed to the flexible sleeve 156. Cement 110 (or other adherent) may be provided about
the liner 106 and flexible sleeve 156 to secure them in position in the pipe 50.

The compression ring 152 is depicted as having shoulders 162 and 170 for receiving the
flange ring 160 and the end-face 168 for contact therebetween. The shoulders 162 and 170 may
have a linear, sloped shape as shown in Figure 2A and/or a curved shape as shown in Figures 2B
and 2C to receive and/or engage the flange ring 160 and/or end-face 168. The shoulders 162 and
170 may also be symmetrically positioned along the compression ring as shown in Figure 2A.
As shown in Figures 2B and 2C, in some applications, the compression ring 152 may have
difterently shaped (or asymmetric) shoulders to conform to flange, flex or other rings abutted
thereto. The shape of the shoulders of the compression ring 152, flex ring and/or flange ring 160
may be configured to permit the selective passage of fluid and/or pressure therebetween.

The flexible sleeve 156 is configured to absorb loads applied thereto. Preferably, the
shape, thickness and material of the flexible sleeve 156 (even at the shoulder portion 172)
provide sufficient stability and flexibility to absorb the loads. The length of the liner 106 may
extend along the pipe and terminate a distance from the male end 104 of the pipe 50. The
flexible sleeve 156 may extend a distance into the pipe 50 to meet the liner 106. The flexible
sleeve 156 may extend a distance into the pipe sufficient to alleviate loads passing through the
coupling system 100 and/or pipes. This configuration is designed to allow the flexible sleeve

156 to absorb loads while reducing loads from the coupling system 100 and/or pipes 50. For
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example, the flexible sleeve 156 may alleviate hoop loads and hoop stresses at make up that may
damage or crack the liner. The configuration of the compression ring 152 and sleeves 154, 156
may be provided to permit flexion as necessary to support the system and absorb or distribute
loads.

While the flange sleeve 154 and the flexible sleeve 156 are depicted in a specific
configuration about the compression ring 152, it will be appreciated that a combination of one or
more flange sleeves 154 and/or flexible sleeves 156 may be provided. The length, thickness and
material of the sleeves may be selected as desired to achieve the desired load reduction.

Figure 3 is a flowchart depicting a method 300 for coupling pipes, such as the pipes 50 of
Figure 1. The method involves poéitioning (380) a compression ring in a coupling, positioning
(382) at least one sleeve adjacent the compression ring, and threadedly connecting (384) the

_coupling to the pipes.

Additional steps may also be performed, such as applying torque to the pipes and/or
coupling; inserting a liner into the pipe(s); securing the coupling, compression ring, sleeve(s)
and/or liner into position using (for example, a filler or adherent); extending the sleeve(s) a
distance into the pipe(s); and/or positioning a liner in the sleeve(s). _

The steps of the method may be performed in a desired order. In an example assembly
operation, a first sleeve (154 or 156) may be positioned in a first pipe (50), a first liner (106) in
the first pipe may be seated in the first sleeve; the first sleeve and/or first liner may be secured
into position; a compression ring (152) may be positioned in the coupling (102) and the coupling
then threaded onto the first pipe end (104). This ‘pre-loaded’ pipe may then be transported to a
wellsite for installation. A second sleeve (the other 156 or 154) may be positidned in a second
pipe (50) and the coupling (102) threadedly connected to the second pipe end (104). During
operation, fluid may be passed through the sleeves and compression ring in the pipes and the
coupler. As fluid passes, fluid (which may be under pressure) may be selectively released
between the ring shoulder and the sleeve(s). Variations on the order of assembly may be
provided. '

It will be appreciated by those skilled in the art that the techniques disclosed herein can
be implemented for automated/autonomous applications via software configured with algorithms
to perform the desired functions. These aspects can be implemented by programming one or

more suitable general-purpose computers having appropriate hardware. The programming may
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be accomplished through the use of one or more program storage devices readable by the
processor(s) and encoding one or more programs of instructions executable by the computer for
performing the operations described herein. The program storage device may take the form of,
e.g., one or more floppy disks; a CD ROM or other optical disk; a read-only memory chip
(ROM); and other forms of the kind well known in the art or subsequently developed. The
program of instructions may be "object code," i.e., in binary form that is executable more-or-less
directly by the computer; in "source code" that requires compilation or interpretation before
execution; or in some intermediate form such as partially compiled code. The precise forms of
the program storage device and of the encoding of instructions are immaterial here. Aspects of
the disclosure may also be configured to perform the described functions (via appropriate
hardware/software) solely on site and/or remotely controlled via an extended communication
(e.g., wireless, internet, satellite, etc.) network.

While the present disclosure describes specific aspects of the disclosure, numerous
modifications and variations will become apparent to those skilled in the art after studying the
disclosure, including use of equivalent functional and/or structural substitutes for elements
described herein. For example, aspects of the disclosure can also be implemented for using one
or more flexible sleeves, flange sleeves, compression rings, liners, etc. While a specific
orientation is shown in Figures 1-2A, it will be appreciated that the coupling system may be used
as shown, or inverted. All such similar variations apparent to those skilled in the art are deemed
to be within the scope of the disclosure as defined by the appended claims.

Plural instances may be provided for components, operations or structures described
herein as a single instance. In general, structures and functionality presented as separate
components in the exemplary configurations may be implemented as a combined structure or
component. Similarly, structures and functionality presented as a single component may be
implemented as séparatc components. These and other variations, moditications, additions, and

improvements may fall within the scope of the inventive subject matter.
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CLAIMS
What is claimed is:
1. A liner system for a tubular string comprising a coupling threadedly connectable to a pair

of pipes for forming a threaded connection therebetween, the liner system comprising;:
at least one tubular sleeve positionable in at least one of the pair of pipes, each‘ofthe at
least one tubular sleeves having a ring end; and
a compression ring positionable in the coupling, the compression ring having a ring
shoulder positionable adjacent a ring end of the at least one tubular sleeve for
selective engagement therewith such that, as fluid passes through the compression
ring and the at least one tubular sleeve, fluid is selectively releaseable

therebetween.

2. The liner system of Claim 1, further comprising a liner positionable in each of at least
one of the pair of pipes, the liner extending through at least a portion of the at least one tubular
sleeve. ‘

3. The liner system of Claim I, wherein the at least one tubular sleeve comprises a liner

extending therefrom and into one of the pipes.

4. The liner system of Claim 1, wherein the compression ring has a linear cross-section.
5. The liner system of Claim [, wherein the compression ring has a curved cross-section.
6. The liner system of Claim 1, wherein the compression ring has an asymmetrical cross-
section. _

7. The liner system of Claim 1, wherein the at least one tubular sleeve comprises a flange

sleeve having a ring body with a flange ring at the ring end thereof, each of the flange rings
being positionable adjacent one of the ring shoulders of the compression ring.

8. The liner system of Claim 7, wherein the flange ring defines a flange shoulder about an
inner diameter of the flange sleeve tor receivingly engaging a liner.

9. The liner system of Claim 1, wherein the at least one tubular sleeve comprises a flexible
sleeve having a ring body with an end face at the ring end thereof, the end face of the flexible

sleeve positionable adjacent one of the ring shoulders of the compression ring.
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10.  The liner system of Claim 9, further comprising a shoulder portion on an inner diameter
thereof defining a flexible shoulder for receivingly engaging a liner.

1. The liner system of Claim 1, further comprising a bonding agent for securing the at least
one tubular sleeve in place.

12.  The liner system of Claim 11, wherein the bonding agent comprises orfe of a cement, an
adherent and combinations thereof. .

13.  The liner system of Claim 1, wherein the at least one tubular sleeve comprises a pair of
sleeves, each of the pair of sleeves positionable adjacent one of the ring shoulders of the
compression ring.

14.  The liner system of Claim 1, wherein the at least one tubular sleeve comprises one of
polyetheretherketone, glass reinforced epoxy, polytet"raﬂuoroethylene, elastomer, thermoplastic,

glass reinforced, rubber, polythalamide, and combinations thereof.

15. A system for coupling a pair of pipes of a tubular string, comprising:
a coupling threadedly connectable to the pair of pipes for forming a threaded connection
therebetween; and
a liner system comprising:
at least one tubular sleeve positionable in at least one of the pair of pipes, each of
the at least one tubular sleeves having a ring end; and
a compression ring positionable in the coupling, the compression ring having a
ring shoulder positionable adjacent a ring end of the at least one tubular
sleeve for selective engagement therewith such that, as fluid passes
through the compression ring and the at least one tubular sleeve, fluid is

selectively releaseable therebetween.

16.  The system of Claim 15, further comprising a liner positionable in each of the plurality of
pipes.

17.  The system of Claim 16, wherein the liner extends into at least a portion of the at least
one tubular sleeve.

18.  The system of Claim 15, further comprising a bonding agent for bonding the at least one

tubular sleeve in place.

10
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19. A method for coupling a pair of pipes of a tubular string, comprising:

providing a coupling threadedly connectable to the pair of pipes and a liner system
comprising a compression ring and at least one tubular sleeve;

inserting the at least one tubular sleeve in at least one of the pair of pipes;

threadedly connecting the coupling to one of the pair of pipes;

inserting the compression ring into the coupling such that a ring shoulder of the
compression ring is pressed against the at least one tubular sleeve;

threadedly connecting another of the pair of pipes to the coupling; and

selectively releasing fluid between the ring shoulder and the at least one tubular sleeve as

fluid passes through the liner system.

20.  The method of Claim 19, further comprising inserting at least one liner in the pair of
pipes.
21.  The method of Claim 20, further comprising inserting the at least one liner into the at

least one tubular sleeve.

22. The method of Claim 20, further comprising positioning the at least one liner against a
shoulder of the at least one tubular sleeve.

23.  The method of Claim 19, further comprising passing tluid under pressure through the
pipes and the liner system.

24, The method of Claim 19, further comprising applying a bonding to the liner system.

11
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