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ABSTRACT

A pipeline misalignment flange includes a socket member having a first
smaller spherical internal surface, the socket member having a first face surrounding
the first substantially spherical internal surface, the first face having a recessed
channel. A retainer member includes a second larger spherical internal surface, the
socket member and the retainer member being fastened together. A ball member
includes a first smaller spherical external surface for engaging the socket member and
a second larger spherical external surface for engaging the retainer member. The
second larger spherical external surface includes an axially protruding portion with an
undercut, the ball member being pivotable relative to the socket member such that the
axially protruding portion of the second larger spherical external surface is received in

the recessed channel.
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MISALIGNMENT FLANGE FOR PIPELINE INSTALLATIONS

FIELD
[0001] The present disclosure relates to an improved misalignment flange

for connecting two misaligned pipeline conduits in fluid-tight communication.

BACKGROUND

[0002] This section provides background information related to the present
disclosure which is not necessarily prior art.

[0003] Itis common in the oil production and feﬁning industry to utilize a
ball and socket type flange to join two misaligned pipe ends. These prior art ball and
socket flanges have found application in both above-sea environments and sub-sea
environments.

[0004] Current misalignment flange designs require a large, heavy
assembly. It is desirable to provide a misalignment flange design that is smaller, and
lighter without compromising the sealing capability and without limiting the amount of

misalignment that can be accommodated.

SUMMARY
[0005] This section provides a general summary of the disclosure, and is
not a comprehensive disclosure of its full scope or all of its features.
[0006] A pipeline misalignment flange, comprising: a socket member having

a first substantially spherical internal surface having a first diameter, the socket
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member having a first face surrounding the first substantially spherical internal
surface, the first face having a recessed channel. A retainer member includes a
second substantially spherical internal surface having a second diameter larger than
the first diameter, the socket member and the retainer member being fastened
together. A ball member includes a first substantially spherical external surface for
engaging the socket member and having a diameter approximately equal to the first
diameter and a second substantially spherical external surface for engaging the
retainer member and having a diameter approximately equal to the second diameter.
The second substantially spherical external surface includes an axially protruding
portion with an undercut, the ball member being pivotable relative to the socket
member such that the axially protruding portion of the second substantially spherical
external surface is received in the recessed channel.

[0007] Further areas of applicability will become apparent from the
description provided herein. The description and specific examples in this summary
are intended for purposes of illustration only and are not intended to limit the scope of

the present disclosure.

DRAWINGS
[0008] The drawings described herein are for illustrative purposes only of
selected embodiments and not all possible implementations, and are not intended to
limit the scope of the present disclosure.
[0009] Figure 1 is a perspective cross-sectional view of a misalignment

flange according to the principles of the present disclosure; and
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[0010] Figure 2 is a cross-sectional view of the misalignment flange shown
in Figure 1.
[0011] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION

[0012] Example embodiments will now be described more fully with
reference to the accompanying drawings.

[0013] Example embodiments are provided so that this disclosure will be
thorough, and will fully convey the scope to those who are skilled in the art. Numerous
specific details are set forth such as examples of specific components, devices, and
methods, to provide a thorough understanding of embodiments of the present
disclosure. It will be apparent to those skilled in the art that specific details need not
be employed, that example embodiments may be embodied in many different forms
and that neither should be construed to limit the scope of the disclosure. In some
example embodiments, well-known processes, well-known device structures, and
well-known technologies are not described in detail.

[0014] The terminology used herein is for the purpose of describing
particular example embodiments only and is not intended to be limiting. As used
herein, the singular forms "a,” "an," and "the" may be intended to include the plural
forms as well, unless the context clearly indicates otherwise. The terms "comprises,"
"comprising,” “including,” and “having,” are inclusive and therefore specify the

presence of stated features, integers, steps, operations, elements, and/or

CA 303.8364 2019-03-29



components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof.
The method steps, processes, and operations described herein are not to be
construed as necessarily requiring their performance in the particular order discussed
or illustrated, unless specifically identified as an order of performance. It is also to be
understood that additional or alternative steps may be employed.

[0015] When an element or layer is referred to as being "on," “engaged to,”
"connected to," or "coupled to" another element or layer, it may be directly on,
engaged, connected or coupled to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element is referred to as being "directly
on," “directly engaged to,” "directly connected to," or "directly coupled to" another
element or layer, there may be no intervening elements or layers present. Other words
used to describe the relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” *adjacent” versus “directly
adjacent,” efc.). As used herein, the term "and/or" includes any and all combinations
of one or more of the associated listed items.

[0016] With reference to Figures 1 and 2, the misalignment flange 10
according to the principles of the present disclosure will now be described. The
misalignment flange 10 includes a socket member 12, a ball member 14, a retainer
member 16 and a plurality of fasteners 18. A first pipe 20 can be welded or otherwise

connected to a weld flange 12a of the socket member 12 and a second pipe 22 can

be welded or otherwise connected to a weld flange 14a of the ball member 14.
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[0017] Socket member 12 includes a first substantially spherical internal
surface 24 having a first diameter. The socket member 12 further includes a first
mounting flange 26 having a plurality of apertures 28 for receiving fasteners 18. The
retainer member 16 includes a second mounting flange 30 having a plurality of
apertures 32 for receiving the fasteners 18 which mount the socket member 12 and
the retainer member 16 together. Alternatively, the apertures and fasteners can be
eliminated and the socket member 12 and retainer member 16 can be clamped
together or otherwise secured together. The socket member 12 includes a first face
surface 34 surrounding the first substantially spherical internal surface 24, with the
first face having a recessed channel 36 disposed therein.

[0018]  The retainer member 16 has a second substantially spherical internal
surface 38 having a second diameter larger than the first diameter.

[0019] The ball member 14 has a first substantially spherical external
surface 40 for engaging the first substantially spherical internal surface 24 of the
socket member 12. The ball member 14 has a second substantially spherical external
surface 42 for engaging the second substantially spherical internal surface 38 of the
retainer member 16. The second substantially spherical external surface 42 includes
an axially protruding portion 44 with a radial undercut 46. The ball member 14 is
adjustably pivotable relative to the socket member 12 and retainer member 16 to
account for misalignment between the first pipe 20 and the second pipe 22. The axially
protruding portion 44 can be received in the recessed channel 36. The first

substantially spherical external surface 40 can include a metal seal ring 50 at a distal
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end thereof. The first substantially spherical internal surface 24 can include a recessed
seal ring 52 engaging the first substantially spherical external surface 40.

[0020] The double ball design of the misalignment flange 10 gives the ability
to keep the hydrostatic end load low while also having the increased load capacity. By
placing the metal-to-metal seal ring 50 at the end point of the smaller spherical
external surface 40 allows the misalignment flange to maintain a smaller seal ring size.
This, in turn, allows for a reduced hydrostatic end load. This also allows a significant
reduction in raw material size. By including the larger spherical external surface 42,
the misalignment flange also maintains a large load capacity with a large bearing
surface and, as a result, a higher bending moment capacity without affecting the seal
ring size. In addition, the larger spherical external surface 42 has an overlap at the
front end that, at maximum misalignment, increases its load capacity. A comparative
single ball design would have a far higher hydrostatic end load at the same pressure
capacity expectation and, as a result, the overall package of the double-ball design
can be greatly reduced, providing a significant weight and cost savings.

[0021] The use of the misalignment flange 10 allows subsea installations to
be carried out quicker, thus reducing the cost of the overall operation. One or more
misalignment flange 10 can be used as part of a jumper system to give the installation
contractors an element of adjustment while eliminating the requirement for jumper
flexible bends. This will reduce the requirement of costly, complex and time-
consuming metrology measurements prior to final system installation. Additional uses
for the misalignment flange 10 is for subsea pipeline installations. Often the actual

length of pipe in the exact final location of equipment is unknown right up until the end
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of an installation program. With the use of the misalignment flange 10, redundancy
can be added into the system and final adjustment can be completed prior to
installation making the installation quicker and more cost-effective.

[0022] The foregoing description of the embodiments has been provided for
purposes of illustration and description. It is not intended to be exhaustive or to limit
the disclosure. Individual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but, where applicable, are
interchangeable and can be used in a selected embodiment, even if not specifically
shown or described. The same may also be varied in many ways. Such variations are
not to be regarded as a departure from the disclosure, and all such modifications are

intended to be included within the scope of the disclosure.
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What is claimed is:

1. A pipeline misalignment flange, comprising:

a socket member having a first substantially spherical internal seal surface
having a first diameter, the socket member having a first face surrounding the first
substantially spherical internal seal surface, the first face having a recessed channel
having a second substantially spherical internal seal surface having a second diameter
larger than the first diameter;

a retainer member having a third substantially spherical internal surface
having a third diameter larger than the first diameter, the socket member and the retainer
member being fastened together; and

a ball member retained between the socket member and the retainer
member and having a first substantially spherical external surface received in the first
substantially spherical internal seal surface of the socket member and having a fourth
diameter smaller than the first diameter, the ball member having a second substantially
spherical external surface for engaging the third substantially spherical internal surface
of the retainer member and the second substantially spherical internal seal surface of the
recessed channel in the first face of the socket member and having a fifth diameter
approximately equal to the third diameter, the second substantially spherical external
surface including an axially protruding portion with an undercut, the ball member being
pivotable relative to the socket member such that the axially protruding portion of the
second substantially spherical external seal surface is received in the recessed channel,
wherein the first substantially spherical external surface of the ball member includes a
metal seal ring at a distal end thereof, the metal seal ring engages with the first
substantially spherical internal seal surface; _ ,

wherein the socket member and the retainer member each include a
mounting flange having a plurality of apertures for receiving fasteners for securing the
socket member and the retainer member together while retaining the ball member in

between.
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2. The pipeline misalignment flange according to claim 1, wherein the first

substantially spherical internal surface includes a recessed seal ring therein.

3. The pipeline misalignment flange according to claim 1, wherein the first

substantially spherical external surface is at a distal end of the ball member.

4 The pipeline misalignment flange according to claim 1, further comprising a

first pipe welded to a weld flange of the socket member.

5. The pipeline misalignment flange according to claim 4, further comprising a

second pipe welded to a weld flange of the ball member.
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