
Innovation, Sciences et

Développement économique Canada
Office de la Propriété Intellectuelle du Canada

Innovation, Science and

Economic Development Canada

Canadian Intellectual Property Office

CA 2861461 C 2018/07/17

(11)(21) 2 861 461

(12) BREVET CANADIEN

CANADIAN PATENT

(13) C

(86) Date de dépôt PCT/PCT Filing Date: 2012/12/18

(87) Date publication PCT/PCT Publication Date: 2013/07/04

(45) Date de délivrance/lssue Date: 2018/07/17

(85) Entrée phase nationale/National Entry: 2014/06/25

(86) N° demande PСT/PСT Application No.: RU 2012/001079

(87) N° publication PCT/PCT Publication No.: 2013/100814

(30) Priorité/Priority: 2011/12/27 (RU2011153496)

(51) Cl.Int./Int.Cl. F16L 47/06 (2006.01),
F16L 15/00 (2006.01)

(72) Inventeurs/Inventors:

ZHURAVLEV, ALEXEY YUR'EVICH, RU;

LOMAZOV, GRIGORY VLADIMIROVICH, RU;
PETROV, IGOR VLADIMIROVICH, RU

(73) Propriétaire/Owner:

MPR S.R.L., IT

(74) Agent: ROBIC

(54) Titre: DISPOSITIF POLYMERE DESTINE A LA PROTECTION D'UN MANCHON DE RACCORD DE TUYAU

(54) Title: POLYMERIC DEVICE TO PROTECT PIPE COUPLING

d
a

da

(57) Abrégé/Abstract:

?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
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(57) Abstract: The invention relates to connecting fittings. The poly-

meric 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 in-

side diameter and one with a large inside diameter. A second gradu-

ated bushing has a constant inside diameter and two portions, one with
a small diameter and one with a large diameter. The small inside dia-

meter of the first bushing and the inside diameter of the second bush-

ing are equal to the inside diameter of the pipes being connected, and
the outside diameter of the first bushing and the larger outside diamet-

er of the second bushing are equal to the inside diameter of the coup-

ling. The first bushing is interference fit to the second bushing, and

the amount of possible movement of the bushings relative to one an-

other exceeds the movement of the ends of the pipes when the

threaded joint is tightened. The invention increases the durability of a

connection.

(57) Реферат: Изобретение относится к соединительной арматуре.
Устройство для защиты соединительной трубной муфты,
содержит ступенчатые втулки, установленные между торцами

труб с конической резьбой и соединенных муфтой. Первая
ступенчатая втулка имеет постоянный наружный диаметр и два
участка с малым и большим внутренним диаметрами. Вторая

ступенчатая втулка имеет постоянный

(продолжение на следующей странице]
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до истечения срока для изменения формулы

изобретения и с повторной публикацией в случае
получения изменений (правило 48.2(h))

внутренний диаметр и два участка с малым и большим диаметрами. Малый внутренний диаметр первой
втулки и внутренний диаметр второй втулки равны внутреннему диаметру соединяемых труб, а наружный

диаметр первой втулки и больший наружный диаметр второй втулки равны внутреннему диаметру

соединительной муфты. Первая втулка соединена со второй втулкой с натягом, а величина возможного
перемещения втулок относительно друг друга превышает перемещение торцов труб при затяжке резьбового
соединения. Изобретение повышает долговечность соединения.
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Polymeric device to protect pipe coupling

The invention is related to the products of polymeric compositions of

unsaturated aliphatic hydrocarbons containing one 'carbon-carbon' double linkage

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

oil and gas industry, in other technical industries at pumping of highly pressurized

aggressive fluids and gas.

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 to join separate sections of the pipe preventing effect of the pumped

medium on the internal surface and, therefore, its corrosion (US 3235291,

15.02.1966).

The drawback of this device is narrowing of the pipeline cross-section,

complicated nature of the repeated assembly-disassembly of the joint and the need

to replace the O-rings.

Use of 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 coupling, however, is not particularly reliable.

There is a protective device for internal taper 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 OD of the sleeve is made larger than the

ID of the thread being protected by the value allowing elastic compression of the

sleeve material.

By technical essence, the closest is the device providing insulation of the

internal surface of the threaded coupling to connect two pipes, including stepped

sleeve with the middle section of increased diameter and two end sections with
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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).

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

section and interacting with the sealing surfaces in three planes. This device does

not compensate wear of the couplings tapered threads at their frequent screwing

and unscrewing, which is common during operation of the column tubing strings in

oil and gas wells. This leads to seal failure and entering of the aggressive fluid into

the gap. Besides, installation of such devices requires individual adjustment of their

axial sizes for each separate connection.

The alleged invention solves the task of insulation of the internal surface of

the coupling and ends of their screwed pipes, exclusion of the entering the pumped

fluid 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.

The technical result obtained at the use of the invention is prolongation of a

threaded coupling connection service life due to elimination of corrosion of the

coupling itself, its thread and adjoining pipe threads, as well as due to reduction of

power losses for products transportation.

The technical result is achieved by way that the polymeric device protecting

the pipe coupling contains a stepped sleeve with the 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, differing in that the the device is equipped with an additional stepped

sleeve, the first stepped sleeve having constant OD and two sections with small and



CA 2861461 2017-03-06

3

large IDs, and the second stepped sleeve has constant ID and two sections with small and

large diameters, whereas the smaller ID of the first sleeve and the ID of the second sleeve are

equal to the IDs of the connected pipes, and the OD of the first sleeve and the larger OD of

the second sleeve are equal to the ID of the connecting coupling 'in the clear'; the first sleeve

at the section of the larger ID is connected with the section of the smaller OD of the second

sleeve with standoff, and the value of possible shift of the sleeves relative to each other

exceeds shift of the pipe ends at tightening of the threaded connection.

Besides, the polymeric device is characterized by the fact that the surfaces the

interaction of the first and the second sleeves occurs on may have spiral annular ridges and

troughs of semicircular profile providing their tight contact and preventing their detachment

during disassembly of the threaded connection,

the interacting surfaces of the first and the second sleeves may be smooth on their

whole length,

one of the sleeves may be made of the material having smaller elastic modulus than

the first one,

one of the sleeves may be made of high-pressure polyethylene, another one - of low-

pressure polyethylene,

one of the sleeves may be made of polycaprolactam, and another - of polyethylene.

More particularly, the invention relates to a device for protection of a pipe-connecting

coupling, the device comprising:

a first stepped bushing having a large internal diameter part, a small internal

diameter part with an internal diameter smaller than the large diameter part, and having a

constant outer diameter;

a second stepped bushing having a constant internal diameter, a large outer

diameter part, and a small outer diameter part with a diameter smaller than the large outer

diameter part;

the two bushings being installed between end faces of pipes with a conic thread, the pipes

connected via the thread to a coupling;

wherein the small internal diameter part of the first bushing and the internal

diameter of the second bushing are equal to each other and to an internal diameter of the

pipes, and wherein the outer diameter of the first bushing and the large outer diameter part

of the second bushing are equal to each other and to an internal diameter of the coupling;

wherein the first bushing large internal diameter part is connected to the second

bushing small outside diameter part by having an overlapping and frictional contact;

wherein the value of possible lengthwise displacement of the bushings relative to

each other is greater than the displacement of the pipe ends when tightening a threaded

connection of the pipes; and
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wherein the first bushing large internal diameter part and the second bushing small

outside diameter part each have projections, which are spiral annular projections with a

semicircular shape on their faces, these projections are configured to interface during connection

of the two bushings, while preventing their separation when disassembling the threaded

connections of the pipes.

Another embodiment relates to a device for protection of a pipe-connecting coupling,

the device comprising:

a first stepped bushing having a large internal diameter part, a small internal diameter

part with an internal diameter smaller than the large diameter part, and having a constant

outer diameter;

a second stepped bushing having a constant internal diameter, a large outer diameter

part, and a small outer diameter part with a diameter smaller than the large outer diameter

part;

the two bushings being installed between end faces of pipes with a conic thread, the

pipes connected via the thread to a coupling:

wherein the small internal diameter part of the first bushing and the internal diameter

of the second bushing are equal to each other and to an internal diameter of the pipes, and

wherein the outer diameter of the first bushing and the large outer diameter part of the second

bushing are equal to each other and to an internal diameter of the coupling;

wherein the first bushing large internal diameter part is connected to the second

bushing small outside diameter part by having an overlapping and frictional contact;

wherein the value of possible lengthwise displacement of the bushings relative to each

other is greater than the displacement of the pipe ends when tightening a threaded

connection of the pipes; and

wherein the first bushing large internal diameter part and the second bushing small

outside diameter part each have projections, which are spiral annular projections with a

semicircular shape on their faces, these interfaced projections connecting the two bushings,

while preventing their separation when disassembling the threaded connections of the pipes

from the coupling, wherein the interfaced spiral annular projections allow a shiftable

CA 2861461 2017-12-14
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connection of the two bushings, the two bushings shiftable from a first assembly position to

a second assembly position by movement of the spiral annular projections of each of the two

bushings over each other upon application of a force by at least one end face of the pipes.

The drawing shows the structural layout of the device.

The invention is realized as follows:

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 protective coating

providing their insulation from aggressive media. The internal coating of the pipes may be:

- lacquer,

enamel,

- glass,

CA 2861461 2017-12-14
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- epoxy resin.

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

The first stepped sleeve 4 has constant outside diameter Od and two sections with

small d1 and large d2 internal diameters; the second stepped sleeve 5 has constant

internal diameter dand two sections with small d₁ and large O diameters,

whereas the small ID of the first sleeve d₁ and the ID d₁ of the second sleeve are

equal to the ID of the pipes being connected dint, the outside diameter of the first

sleeve Od and the larger outside diameter Od of the second sleeve are equal to the

ID of the coupling 'in the clear'; the first sleeve at the section of the larger ID is

connected with the section of the smaller OD of the second sleeve with standoff,

and the value of possible shift of the sleeves relative to each other L exceeds shift of

the pipe ends at tightening of the threaded connection. at maximally allowed value

of the threads wear.

The surfaces 6 and 7 where 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.

The 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. At

that the sizes of the contacting surfaces are manufactured in such a way as to

provide standoff.

Independently of the sleeves 4 and 5 design, one of them may be made of

the material having smaller elastic modulus than the first one.

The device operates as follows:

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 the 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
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the left sleeve 4 at the depth of about 5-10 mm, (depending on the diameter of the

sleeves) in such a manner that they would make a single assembly.

If necessary, the thread is pre-lubricated with grease or sealant - depending

on the operating conditions of the threaded connection.

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 props against the end of

the sleeve 5 and shifts it relative to the sleeve 4. At the same time the surfaces of

the sleeves 5 and 6 slide relative to each other, the annular ridges of one sleeve

interact with the troughs of another sleeve which provides for 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.

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 becomes that determined for

existing wear of tapered threads. For new unworn threads this value would be Lmax.

Thus, there is no adjustment of the axial sizes of the sleeves, for these are self-set

relative to each other.

When 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 ID. Separation of the sleeves is after they have been removed

out of the coupling by rotation relative to each other.

Since tubing strings are laid on the scaffolding in strict order while the column

is raising, when lowering them down into the well the unscrewed pair of the parts

'coupling-pipe' 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 then at the

previous connection. Therefore, the sleeve 5 would be embedded deeper into the

sleeve 4 providing full joint with the end of pipe 3.
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In process of wear and tear of the threaded cone connection, pipe 3 will be

deeper and deeper screwed into the coupling, and bushing 5 will be deeper and

deeper enter the opening of bushing 4. 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.

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 suggested 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 pipes.

In such a way, the declared technical result consisting in increasing durability

of the thread union joint during the whole service life period due to excluding

corrosion of the coupling, its thread, and pipeline threads connected thereto.
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CLAIMS

1. A device for protection of a pipe-connecting coupling, the device comprising:

a first stepped bushing having a large internal diameter part, a small internal diameter

part with an internal diameter smaller than the large diameter part, and having a constant

outer diameter;

a second stepped bushing having a constant internal diameter, a large outer diameter

part, and a small outer diameter part with a diameter smaller than the large outer diameter

part;

the two bushings being installed between end faces of pipes with a conic thread, the

pipes connected via the thread to a coupling;

wherein the small internal diameter part of the first bushing and the internal diameter

of the second bushing are equal to each other and to an internal diameter of the pipes, and

wherein the outer diameter of the first bushing and the large outer diameter part of the second

bushing are equal to each other and to an internal diameter of the coupling;

wherein the first bushing large internal diameter part is connected to the second

bushing small outside diameter part by having an overlapping and frictional contact;

wherein the value of possible lengthwise displacement of the bushings relative to each

other is greater than the displacement of the pipe ends when tightening a threaded

connection of the pipes; and

a

wherein the first bushing large internal diameter part and the second bushing small

outside diameter part each have projections, which are spiral annular projections with

semicircular shape on their faces, these projections are configured to interface during

connection of the two bushings, while preventing their separation when disassembling the

threaded connections of the pipes.

2. The device of claim 1 wherein one of the bushings is formed from a material having a

smaller modulus of elasticity than the other bushing.

3. The device of claim 2 wherein one of the bushings is formed of high-pressure

polyethylene, and wherein the other bushing is made of low-pressure polyethylene.

CA 2861461 2017-12-14
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4. The device of claim 2 wherein one of the bushings is made of polycaprolactam, and the

other bushing is made of polyethylene.

5. A device for protection of a pipe-connecting coupling, the device comprising:

a first stepped bushing having a large internal diameter part, a small internal diameter

part with an internal diameter smaller than the large diameter part, and having a constant

outer diameter;

a second stepped bushing having a constant internal diameter, a large outer diameter

part, and a small outer diameter part with a diameter smaller than the large outer diameter

part;

the two bushings being installed between end faces of pipes with a conic thread, the

pipes connected via the thread to a coupling;

wherein the small internal diameter part of the first bushing and the internal diameter

of the second bushing are equal to each other and to an internal diameter of the pipes, and

wherein the outer diameter of the first bushing and the large outer diameter part of the second

bushing are equal to each other and to an internal diameter of the coupling;

wherein the first bushing large internal diameter part is connected to the second

bushing small outside diameter part by having an overlapping and frictional contact;

wherein the value of possible lengthwise displacement of the bushings relative to each

other is greater than the displacement of the pipe ends when tightening a threaded

connection of the pipes; and

wherein the first bushing large internal diameter part and the second bushing small

outside diameter part each have projections, which are spiral annular projections with a

semicircular shape on their faces, these interfaced projections connecting the two bushings,

while preventing their separation when disassembling the threaded connections of the pipes

from the coupling, wherein the interfaced spiral annular projections allow a shiftable

connection of the two bushings, the two bushings shiftable from a first assembly position to

a second assembly position by movement of the spiral annular projections of each of the two

bushings over each other upon application of a force by at least one end face of the pipes.

CA 2861461 2017-12-14
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6. The device of claim 5 wherein one of the bushings is formed from a material having a

smaller modulus of elasticity than the other bushing.

7. The device of claim 6 wherein one of the bushings is formed of high-pressure

polyethylene, and wherein the other bushing is made of low-pressure polyethylene.

8. The device of claim 6 wherein one of the bushings is made of polycaprolactam, and the

other bushing is made of polyethylene.

CA 2861461 2017-12-14
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