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Abstract Title: Polymeric Device For Protecting A Pipe Coupling

(57) The invention relates to connecting fittings. The polymeric
device for protecting a pipe coupling comprises
graduated bushings mounted between the ends of pipes
which have a conical thread and are connected by the
coupling. A first graduated bushing has a constant
outside diameter and two portions, one with a small
inside diameter and one with a large inside diameter. A
second graduated bushing has a constant inside
diameter and two portions, one with a small diameter and
one with a large diameter. The small inside diameter of
the first bushing and the inside diameter of the second
bushing are equal to the inside diameter of the pipes
being connected, and the outside diameter of the first
bushing and the larger outside diameter of the second
bushing are equal to the inside diameter of the coupling.
The first bushing is interference fit to the second bushing,
and the amount of possible movement of the bushings
relative to one another exceeds the movement of the
ends of the pipes when the threaded joint is tightened.
The invention increases the durability of a connection.
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Polymeric device for protecting a pipe coupling

[1] The invention relates to products of polymeric compositions of unsaturated
aliphatic hydrocarbons containing one ‘carbon-carbon’ double bond used in equipment
during development and operation of hydrocarbons fields; in particular, to technology
and methods of recovery of well products, process works in well, and transportation of
well products and other fluids and gas. It can be used in the oil and gas industry, and in
other technical industries requiring pumping of highly pressurized aggressive fluids and
gas.

[2] There is a device for internal protection of smooth pipe joints and those of
flanged pipe connections from aggressive substances within. It includes a sleeve (one
or several) installed inside the pipe, and has seals interacting with end surfaces of the
internal protective cover or internal lining of the pipe. The sleeve enables separate
sections of the pipe to be joined while preventing the effect of the pumped medium on
the internal surface and, therefore, its corrosion (US 3235291, 15.02.1966).

[3] The drawbacks of this device are narrowing of the pipeline cross-section, the
complicated nature of the repeated assembly-disassembly of the joint and the need to
replace the O-rings.

[4] Use of a polymeric coupling (RU 2389943, 20.05.2010) is known for insulation of
the pipe joints in polymeric sheath for heat supply networks, water supply systems and
oil pipelines. Such a coupling, however, is not particularly reliable.

[5] There is a protective device for the internally tapered thread of pipe couplings of
oil pipes grades (RU 2135882, 27.08.1999) in the form of protective flared sleeve of
foaming polymer, e.g. of polystyrene. The outside diameter of the sleeve is made larger
than the internal diameter of the thread being protected by the value allowing elastic
compression of the sleeve material.

[6] By technical essence, the closest prior art is the device providing insulation of the
internal surface of the threaded coupling to connect two pipes, including a stepped
sleeve with a middle section of increased diameter and two end sections with smaller
outside diameters installed between the ends of the pipes with tapered thread and
connected with the coupling, having O-rings of elastomer plastics located at the
sections of the sleeve with smaller diameter (US 5470111, 28.11.1995).



[71 The drawback of this device is narrowing of the pipeline flow area near the
coupling and unreliable performance of the O-rings installed on the smaller diameter
sections and interacting with the sealing surfaces in three planes. This device does not
compensate for the wear of the coupling’s tapered threads at their frequent screwing
and unscrewing, which is common during operation of the column tubing strings in oll
and gas wells. This leads to seal failure which allows the aggressive fluid to enter into
the gap. Besides, installation of such devices requires individual adjustment of their
axial sizes for each separate connection.

[8] The proposed invention solves the task of insulation of the internal surface of the
coupling and the ends of their screwed pipes, prevention of the pumped fluid entering
into the tapered thread connection at various stages of its operation in case of
mechanical wear of the threads due to screwing and unscrewing during well
development; it also improves hydraulic specifications due to reduction of wall friction
and exclusion of fluid flow turbulence in the pipe joint section.

[9] The technical result obtained by the use of the invention is prolongation of the
service life of the threaded coupling connection due to the elimination of corrosion of
the coupling itself, its thread and adjoining pipe threads, as well as due to reduction of
power losses for the product’s transportation.

[10] The technical result is achieved by a polymeric device for protection of a pipe
coupling, which device contains a stepped bushing with a middle section of increased
diameter and two end sections with smaller outside diameters, which bushing is
installed between ends of the pipes with tapered thread, connected with the coupling
and having sealing rings of elastomer located at the sections of the bushing with the
smaller diameter, characterized in that the device has an additional stepped bushing: a
first stepped sleeve having constant outside diameter and two sections with small and
large inside diameters, and a second stepped sleeve having constant inside diameter
and two sections with small and large diameters, and the small inside diameter of the
first sleeve and the inside diameter of the second sleeve are equal to the inside
diameters of the connected pipes, and the outside diameter of the first sleeve and the
larger outside diameter of the second sleeve are equal to the inside diameter of the
connecting coupling 'in the clear'; the first sleeve at the section of the larger inside
diameter being connected with the section of the smaller outside diameter of the second

sleeve with an interfering contact, and the value of possible displacement of the sleeves



relative to each other exceeds the displacement of the pipe ends when tightening the
threaded connection.

[11] Besides, the polymeric device is characterized by the fact that the surfaces along
which the first and second sleeves interact may have spiral annular projections and
cavities of semicircular profile which ensure their tight contact and prevent their
detachment during disassembly of the threaded connection, .

[12] the interacting surfaces of the first and the second sleeves may be smooth along
their whole length,

[13] one of the sleeves may be made of a material having a smaller modulus of
elasticity than the first one,

[14] one of the sleeves may be made of high-pressure polyethylene, the other one of
low-pressure polyethylene,

[15] one of the sleeves may be made of capron (polycaprolactam), and the other of
polyethylene.

[16] The drawing shows the structural layout of the device.

[17] The invention is realized as follows:

[18] The pipe coupling 1 serves to connect two pipes 2 and 3 (e.g. tubing strings)
having tapered threads at their ends. The internal surface of the pipes 2 and 3 may
have a protective coating providing their insulation from aggressive media. The internal
coating of the pipes may be:

- lacquer,

- enamel,

- glass,

- epoxy resin.

[19] There are two stepped sleeves in the internal cavity of the coupling.

[20] The first stepped sleeve 4 has constant outside diameter Oq4 and two sections
with small di and large d; internal diameters; the second stepped sleeve 5 has constant
internal diameter d; and two sections with small d> and large O 4 outside diameters,
whereas the small inside diameter of the first sleeve d and the inside diameter d; of the
second sleeve are equal to the inside diameter of the pipes being connected diy, the
outside diameter of the first sleeve Oq4 and the larger outside diameter Oq of the second
sleeve are equal to the inside diameter of the coupling 'in the clear’; the first sleeve at
the section of the larger inside diameter is connected with the section of the smaller



outside diameter of the second sleeve with standoff, and the value of possible
displacement of the sleeves relative to each other L exceeds displacement of the pipe
ends at tightening of the threaded connection at the maximally allowed value of the
thread’s wear.

[21] The surfaces 6 and 7 at the interaction of the first 4 and the second 5 sleeves
have spiral annular ridges and troughs e.g. of semicircular profile providing their tight
contact and preventing their detachment during disassembly of the threaded
connection, i.e. at unscrewing of one of the pipes 2 (3) out of the coupling 1.

[22] An option of the structure implementation would be manufacture of the sleeves 4
and 5 with smooth surfaces 6 and 7 to interact along the whole length. If so, the sizes of
the contacting surfaces are manufactured in such a way as to provide standoff.

[23] Independently of the design of the sleeves 4 and 5, one of them may be made of
a material having smaller elastic modulus than the first one.

[24] The device operates as follows:

[25] Prior to assembly of the coupling connection, the coupling 1 is to be screwed on
one of the pipes, e.g. the right one 2, and tightened with torque ensuring sealing of the
connection. Then the pre-assembled sleeves 4 and 5 are installed into the internal
cavity of the coupling 1. The right sleeve 5 is installed in the opening of the left sleeve 4
at a depth of about 5-10 mm, (depending on the diameter of the sleeves) in such a
manner that they would make a single assembly.

[26] If necessary, the thread is pre-lubricated with grease or sealant - depending on
the operating conditions of the threaded connection.

[27] Then, the pipe 3 is screwed in the coupling 1. Screwing of the tapered threads
consists of two stages — the actual screwing and further tightening of the threaded
connection. During screwing the end of the pipe 3 abuts against the end of the sleeve 5
and shifts it relative to the sleeve 4. At the same time the surfaces of the sleeves 6 and
7 slide relative to each other, the annular ridges of one sleeve interact with the troughs
of the other sleeve which provides for a tight sealed connection. In case the surfaces of
the sleeves 6 and 7 are made smooth, the sealing of the gap is provided due to
standoff.

[28] When the thread is tightened, the final embedding of the sleeve 5 into the sleeve

4 takes place, and the values of the gap L become that determined for existing wear of



tapered threads. For new unworn threads this value would be Ly Thus, there is no
adjustment of the axial sizes of the sleeves, for these are self-set relative to each other.

[29] In unscrewing of the threaded connection one of the pipes is unscrewed, and the
sleeves 4, 5 remain in the cavity of the coupling 1 due to friction forces. If necessary the
sleeves can be removed from the coupling cavity with a tool capturing the sleeves at
their inside diameter. Separation of the sleeves is after they have been removed out of
the coupling, by rotation relative to each other.

[30] Since tubing strings are laid on the scaffolding in strict order while the column is
raised, when lowering them down into the well the unscrewed pair of sleeves 4 and 5
will be re-assembled. As a result of wear of the threaded connection surfaces the end of
the pipe 3 will be positioned deeper in the coupling 1 than at the previous connection.
Therefore, the sleeve 5 would be embedded deeper into the sleeve 4 providing full
connection with the end of pipe 3.

[31] In process of wear and tear of the threaded cone connection, pipe 3 will be
screwed deeper and deeper into the coupling, and sleeve 5 will enter the opening of
sleeve 4 deeper and deeper. At the same time, the tightness at the end face of pipe 3
will be constant, or at least no smaller than the tightness at the initial stage, and will
ensure leak-tightness of the connection.

[32] In case of limiting wear of the thread, (this value is to be determined by practical
consideration based on the experience of operation of threaded pipe joints) the value of
gap L will take the minimum value close to zero (Lmin= 0). During the whole service life
period of the thread connection, the proposed device will ensure isolation of the internal
surface of the coupling and threads against any liquid or gas which is in the internal
cavity of the pipes.

[33] In such a way, the declared technical result is obtained consisting in increasing
durability of the thread union joint during the entire service life due to the elimination of
corrosion of the coupling, its thread, and pipeline threads connected thereto.



Claims

1. A polymeric device for protection of a connecting pipe coupling, which contains
a stepped bushing with a middle part of increased diameter and two end sections with
smaller outside diameters, which bushing is installed between ends of the pipes with a
tapered thread,connected with the coupling and having sealing rings of an elastomer,
located at the sections of the bushing with the smaller diameter, characterized in that
the device has an additional stepped bushing: a first stepped sleeve having constant
outside diameter and two sections with small and large inside diameters, and a second
stepped sleeve having a constant inside diameter and two sections with small and large
diameters, and the small inside diameter of the first sleeve and the inside diameter of
the second sleeve are equal to the inside diameters of the connected pipes, and the
outside diameter of the first sleeve and the larger outside diameter of the second sleeve
are equal to the inside diameter of the connecting coupling “in the clear”, the first
sleeve, at the section with the larger inside diameter, being connected with the section
with the smaller outside diameter of the second sleeve with an interfering contact, and
the value of possible displacement of the sleeves relative to each other exceeds the
displacement of the pipe ends when tightening the thread connection.

2. The device according to Claim 1, characterized in that the surfaces along
which the first and second sleeves interact have spiral annular projections and cavities
of semicircular profile which ensure their tight contact and prevent their detachment
during disassembly of the threaded connection.

3. The device according to Claim 1, characterized in that the interacting surfaces
of the first and second sleeves are smooth along their whole length.

4. The device according to any of Claims 1,2,3, characterized in that one of the
sleeves is made of a material having a smaller modulus of elasticity than the first one.

5. The device according to Claim 4, characterized in that one of the sleeves is
made of high-pressure polyethylene, and the other is made of low-pressure
polyethylene.

6. The device according to Claim 4, characterized in that one of the sleeves is

made of capron, and the other is made of polyethylene.



INTERNATIONAL SEARCH REPORT

International application No.

PCT/RU 2012/001079

A.

CLASSIFICATION OF SUBIJECT MATTER

F16L 47/06 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

F16L 15/00(2006.01)

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F16L 47/06, 15/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO internal), USPTO, PAJ, Esp@cenet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

20.05.2010

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5470111 A1 (TUBOSCOPE VETCO INTERNATIONAL, INC.) 1-6
28.11.1995
A RU 2135882 CI (ZYRIANOV BORIS KONSTANTINOVICH et al.) 1-6
27.08.1999
A RU 2389943 S1 (KUKHTIN VIACHESLAV GEORGIEVICH et al.) 1-6

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

#

“A”

“B”

o

“O»

“p»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

“T

“x”

'

<&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

24 April 2013 (24.04.2013)

Date of mailing of the international search report

07 May 2013 (07.05.2013)

Name and mailing address of the ISA/

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) July 1998)




