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DUAL BARRIER GASKET
BACKGROUNDTHE PRESENT DISCLOSURE RELATES GENERALLY TO GASKETS AND, MORE
PARTICULARLY, TO DUAL BARRIER GASKETS.

Gaskets are commonly used in a number of industries for sealing a variety of
equipment, such as valves. In the production of oil and gas in the field, a number of valves are
often used with a well tree at a well head to control fluid flow associated with the well. Another
valve, such as a down-hole safety valve (DHSV), also known as a sub-surface safety valve
(SSSV), is positioned down the well to provide closure under emergency conditions.

In subsea well applications, industry standards require at least two sealing
barriers between the flow bore, which contains production fluid, and the exterior environment
for openings located before the first wing valve of the subsea tree. This same requirement may
also be imposed on surface equipment by customers. However, tree gate valve bonnet flanges
and piping outlet flanges typically associated with well tree equipment are usually equipped
with gaskets providing only a singly sealing barrier. In the past, to meet the two-barrier industry
standard, some have considered the lower master valve at the well tree to be a second barrier,
and the DHSV or SSSV has been considered to be the first barrier. But this design approach
provides two sealing barriers only when the DHSV or SSSV is closed. When the DHSV or
SSSV is open, the conventional gaskets of the well tree are the only barrier between the
production fluid and the environment. Conventional gaskets only provide one barrier. In such
conditions, that approach fails to meet the two-barrier standard and renders the well vulnerable
to leakage and potentially disastrous events. Some have addressed this issue by adding a second
outer gasket to the flange that encompasses a smaller inner gasket. This has the disadvantage
that the larger, outer gasket will require a much large flange and flange retention means, such as

bolting size or clamp size.
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SUMMARY

The present disclosure relates generally to gaskets and, more particularly, to
dual barrier gaskets that have four sealing surfaces that provide two independent and testable
barriers when installed.

In one aspect, a dual barrier gasket is disclosed. The dual barrier gasket may
include a substantially cylindrical inner surface. The dual barrier gasket may further include a
gasket outer surface that is configured to provide an inner sealing barrier and an outer sealing
barrier, where a first tangent plane to a portion of the outer sealing barrier is radially offset from
a second tangent plane to a portion of the inner sealing barrier. The gasket outer surface may
include a first port and a second port. A channel may extend from the first port through the dual
barrier gasket to the second port.

In another aspect, a dual barrier gasket is disclosed where the dual barrier
gasket may include a substantially cylindrical inner surface and a gasket outer surface that is
generally opposite the substantially cylindrical inner surface and comprises a midpoint. The
dual barrier gasket may further include a first longitudinal end abutting the substantially
cylindrical inner surface and a second longitudinal end abutting the substantially cylindrical
inner surface and generally opposite the first longitudinal end. The dual barrier gasket may
further include a first sealing surface between the first longitudinal end and the midpoint and a
second sealing surface between the first sealing surface and the midpoint, where a first tangent
plane to a portion of the second sealing surface is radially offset from a second tangent plane to
a portion of the first sealing surface.

In yet another aspect, an assembly configured to be sealed with a dual barrier
gasket is disclosed. The assembly may include a first body, a second body, and a dual barrier
gasket configured to seal an interface between the first body and the second body. The dual

barrier gasket may include a substantially cylindrical inner surface and a gasket outer surface.
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The gasket outer surface may be configured to provide an inner sealing barrier and an outer
sealing barrier, wherein a first tangent plane to a portion of the outer sealing barrier is radially
offset from a second tangent plane to a portion of the inner sealing barrier.

Accordingly, embodiments of the present disclosure may allow for two barriers
in a number of applications where a dual barrier seal is required. With a well tree application,
certain embodiments may allow for two barriers between a well bore and the outside
environment when fluid is flowing in the well tree. Certain embodiments may allow for the
conversion of existing equipment with a two-gasket implementation to a dual barrier gasket,
while maintaining the existing bolting and valve body size. Additionally, embodiments may
allow for a dual barrier gasket without significantly increasing the diameter of the outer sealing
surface, thereby allowing the connection size and the required bolting size to be minimized due
to the decreased load required to maintain the seals. These and other features and advantages of
the present disclosure will be readily apparent to those skilled in the art. While numerous

changes may be made by those skilled in the art, such changes are within the spirit of the

invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present embodiments and advantages
thereof may be acquired by referring to the following description taken in conjunction with the
accompanying drawings, in which like reference numbers indicate like features.

Figure 1A is an overall cross sectional view of a gate valve with conventional
gaskets at the bonnet flange and outlet flanges.

Figures 1B, 1C and 1D are detailed partial cross sectional views of
conventional gaskets.

Figure 2A is an overall partial cross sectional view of a gate valve with dual
barrier gaskets at the bonnet flange and outlet flanges, in accordance with certain embodiments
of the present disclosure.

Figures 2B, 2C, 2D and 2E are detailed partial cross sectional views of a dual
barrier gasket, in accordance with certain embodiments of the present disclosure.

Figure 3 is a detailed partial cross sectional view of a dual barrier gasket, in
accordance with certain embodiments of the present disclosure.

While embodiments of this disclosure have been depicted and described and are
defined by reference to exemplary embodiments of the disclosure, such references do not imply
a limitation on the disclosure, and no such limitation is to be inferred. The subject matter
disclosed is capable of considerable modification, alteration, and equivalents in form and
function, as will occur to those skilled in the pertinent art and having the benefit of this
disclosure. The depicted and described embodiments of this disclosure are examples only, and

not exhaustive of the scope of the disclosure.
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DETAILED DESCRIPTION

The present disclosure relates generally to gaskets and, more particularly, to
dual barrier gaskets.

Nlustrative embodiments of the present disclosure are described in detail herein.
In the interest of clarity, not all features of an actual implementation are described in this
specification. It will of course be appreciated that in the development of any such actual
embodiment, numerous implementation-specific decisions must be made to achieve developers’
specific goals, such as compliance with system-related and business-related constraints, which
will vary from one implementation to another. Moreover, it will be appreciated that such a
development effort might be complex and time-consuming, but would nevertheless be a routine
undertaking for those of ordinary skill in the art having the benefit of the present disclosure.

A gasket may be considered a short cylinder with a thin cross section that has
the purpose of forming a seal between two mating components. A gasket may be placed in a
“seating area” cooperatively provided by the two components. The “seating area” may have a
very smooth surface finish and is slightly smaller in diameter than the mating surface of the
conventional gasket. The seating area may have a slight taper, a straight bore, or combination
of taper and straight bore. The two components may be drawn together by some means, such as
tightening of bolting, until the components are at a desired position and the gasket is in the
installed condition or state. With the components drawn together and sufficient forces applied,
the gasket contacts the seating area and provides the sealing surfaces.

Figures 1A, 1B, 1C and 1D show a gate valve assembly 100 with conventional
gaskets. Figure 1A is an overall cross sectional view of the gate valve 100 with conventional
gaskets generally indicated at 105, 110, 115 and 175. The gate valve assembly 100 includes a

gate valve 120 that interfaces with an annular body 125. The gaskets 110 and 115 are located at
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the interface between the gate valve 120 and the annular body 125. A clamping arrangement
130 typically maintains the connection between the gate valve 120 and the annular body 125 by
providing forces on the gate valve and annular body flanges.

Figure 1B shows a detailed partial cross sectional view of the conventional
gasket 105. As depicted, the gasket 105 includes a central stabilization ring 165 and can seal
the interface between the bonnet 135 and the valve body 140. Under suitable force, sealing
surfaces 155 and 160 provide a single sealing barrier between the cavity 145 and the exterior
environment of the gate valve 120. In typical well tree implementations, the cavity 145 may be
in fluid communication with the well and, when no other valve in the fluid flow path (such as a
down-hole safety valve or a sub-surface safety valve) is closed, the gasket 105 is the only
barrier between the production fluid and the environment at the well head. Such
implementations fail to provide redundant sealing barriers under such conditions.

Figure 1C shows a detailed partial cross sectional view of the conventional
gaskets 110 and 115 in a dual barrier arrangement. The gasket 110 is the larger of the two
gaskets, having a greater diameter and being arranged as the outer gasket. The gasket 115 is
arranged as the inner gasket.

A channel 150 in the valve body typically extends from the cavity between the
gaskets 110 and 115 to an external port. The channel 150 may allow monitoring and/or testing
for possible leakage through the inner gasket 115. The channel 150 may also allow testing of
the outer gasket 110.

As depicted, the gaskets 110 and 115 show the conventional method of
providing redundant barriers located at the outlet interface of a gate valve. However, as should
be apparent, the gaskets 110 and 115 fail to remedy the deficiencies of the single barrier
provided by the gasket 105 inside the gate valve 120, at the interface between the bonnet 135

and the valve body 140. Moreover, this conventional method of providing redundant barriers
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has a number of disadvantages, including the requirement that two gaskets be provided and that
a larger gasket be provided for the second barrier.

Another disadvantage is the much greater force necessary to retain the outer
gasket due to the much greater area of containment, considering the larger diameter of gasket
115. A larger clamping arrangement 130 must provide the greater force to maintain the
connection and seals despite the greater axial load. A single gasket, by contrast, requires less
force to maintain the connection and a smaller clamping arrangement.

For example, referring again to Figure 1A, the gate valve assembly 100
includes a conventional gasket 175 at the interface between the gate valve 120 and the end cap
180 that is arranged to provide a single sealing barrier. A clamping arrangement 185 is
arranged to maintain the connection between the gate valve 120 and the end cap 180 by
applying force to the flanges. As illustrated, the clamping arrangement 185 may be smaller than
the clamping arrangement 130. As another example, Figure 1D shows an example of how the
clamping arrangement 130, and the interface between the gate valve 120 and the body 125,
would be smaller without the gasket 110 and with only a single barrier provided by the gasket
115.

Figures 2A and 2B show a gate valve 200 with a dual barrier gasket, in
accordance with certain embodiments of the present disclosure. Figure 2A is an overall cross
sectional view of the gate valve 200 with a dual barrier gasket generally indicated at 205. The
gasket 205 is located at the interface between the valve bonnet (or second body) 210 and the
valve body (or first body) 215.

Figures 2B and 2C are detailed partial cross sectional views of the dual barrier
gasket 205. One embodiment of the gasket 205 may be generally annular with a substantially
cylindrical inner surface 250, and longitudinal ends 255 and 260 generally opposite one another.

The gasket 205 includes a gasket outer surface 252, relative to the gasket’s central axis and/or to
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the substantially cylindrical inner surface 250. The gasket outer surface 252 may include an
approximate midpoint M1 between longitudinal ends 255 and 260.

As depicted, the gasket outer surface 252 may include a stabilization ring 245
extending from the gasket 205 and generally disposed between longitudinal ends 255 and 260.
The stabilization ring 245 may be at an approximate midpoint M1 between longitudinal ends
255 and 260. The gasket outer surface 252 may include sealing surfaces 220, 225, 230 and 235.
The sealing surface 220 may be between the midpoint M1 and the longitudinal end 255, and the
sealing surface 230 may be between the sealing surface 220 and the midpoint M1.

In certain embodiments, the sealing surfaces 225 and 235 may mirror or
substantially mirror the sealing surfaces 220 and 230 about the midpoint M1. The sealing
surface 225 may be between the midpoint M1 and the longitudinal end 260, and the sealing
surface 235 may be between the sealing surface 225 and the midpoint M1. One or both of the
sealing surfaces 220 and 225 may include at least one portion disposed at a first distance D1
from the substantially cylindrical inner surface 250. One or both of the sealing surfaces 230 and
235 may include at least one portion disposed at a second distance D2 from the substantiélly
cylindrical inner surface 250. As depicted, the sealing surfaces 230 and 235 may be disposed
further away from the substantially cylindrical inner surface 250 than the sealing surfaces 220
and 225. Additionally, the sealing surfaces 220 and 230 may be disposed so that a tangential
plane to at least a portion of the sealing surface 230 is radially offset from a tangential plane to
at least a portion of the sealing surface 220, as is evident for example in Figures 2B, 2B, 2E and
3. Likewise, the sealing surfaces 225 and 235 may be disposed so that a tangential plane to at
least a portion of the sealing surface 235 is radially offset from a tangential plane to at least a
portion of the sealing surface 225.

Each of the sealing surfaces 220, 225, 230 and 235 may allow a seal to form

between the gasket 205 and corresponding sealing surfaces on components, such as the bonnet
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210 and the valve body 215. The sealing surfaces 220 and 225 may together form an inner
sealing barrier, while the sealing surfaces 230 and 235 may together form an outer sealing
barrier (i.e., “inner” and “outer” with respect to the gasket’s central axis and/or the substantially
cylindrical inner surface 250).

The stabilization ring 245 may be a central stabilization ring that helps to stiffen
the gasket 205 with its large outer diameter. In alternative embodiments not shown, the gasket
205 may be designed such that the stabilization ring 245 is offset slightly, or such that the
stabilization ring 245 is not present and/or the gasket 205 and/or may be flush with the seating
area of the components, depending on the particular design of the seating profile.

A first transition 265 may be included between the sealing surfaces 220 and
230. A second transition 270 may be included between the sealing surfaces 225 and 235. The
transitions 265 and 270 may include radial surfaces and/or surfaces extending substantially
radially outward toward the sealing surfaces 230 and 235. In certain embodiments, the
transitions 265 and 270 may form recessed surfaces from their respective sealing surfaces. The
transitions 265 and 270 may form, in conjunction with the bonnet 210 and valve body 215
cavities 275 and 280. In additional alternative embodiments not shown, the gasket seating area
in the valve body 215 and/or the valve bonnet 210 may include a single continuous surface or a
single continuous surface with a port in the face of the surface, as opposed to the varying
surfaces depicted. For example, in such embodiments, the gasket 205 may similarly have
sealing surfaces similar to the sealing surfaces 220 and 230, for example, with a recess similar
to the first transition 265 in between the sealing surfaces.

The gasket 205 is configured to seal the interface between the bonnet 210 and
the valve body 215 to prevent fluid communication between the cavity 240 of the interior of the
gate valve 200 and the exterior of the gate valve 200. Under suitable force, such as when the

bolting is sufficiently tightened, sealing surfaces 220 and 225 provide a first sealing barrier
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between the cavity 240 and the exterior environment of the gate valve 200, and the sealing
surfaces 230 and 235 provide a second sealing barrier. Thus, in typical well tree
implementations, where the cavity 240 may be in fluid communication with the well, two
sealing barriers are provided between the production fluid and the environment at the well head
regardless of the state of any down-hole or sub-surface safety valves.

The gasket 205 may include a gasket channel 285 with ports 285A and 285B
configured to provide a pathway between the cavities 275 and 280 so that each side of the
gasket 205 (e.g., the side generally facing the bonnet 210 and the side generally facing the valve
body 215) may be monitored and/or tested for leakage, in conjunction with a channel 290 in one
of the mating components. The channel 290 may extend through the bonnet 210, as depicted, or
through another component. The channel 290 may extend from the cavities 275 and 280 to an
external port 295 (depicted as plugged) in order to allow monitoring and/or testing for possible
leakage through the gasket 205. Thus, with a single channel 290 between the exterior of the
valve 200 and the gasket 205, both sides of the gasket 205 may be monitored and/or tested.
Additionally, the gasket channel 285 may allow for the pressurization of the cavity 280 through
the single channel 290 and cavity 275 so that the sealing surfaces 220 and 225 and/or sealing
surfaces 230 and 235 may be tested. For example, the gate valve cavity 240 and the cavities
275 and 280 may be pressurized to a test pressure to allow for testing of the sealing surfaces 230
and 235. The gasket channel 285 may be omitted if two channels 290, one on either side of the
gasket 250, are used (this is not shown).

As depicted, the gasket 205 may be configured to seal on a gasket seat profile
tapered at a non-perpendicular angle from the interface, such that which is typical for many
existing gasket seat profiles. In alternative embodiments, the gasket 205 may be perpendicular
to the interface, such as with a straight bore, tapered at any other suitable angles, or

combinations thereof. Figure 2E, for example, shows an example of the gasket 205

-10 -
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corresponding to that of Figures 2B and 2C, but configured to seal on a gasket seat profile of a
straight bore.

Figure 2D is a detailed partial cross sectional view of a dual barrier gasket 205,
in accordance with another embodiment of the present disclosure. As depicted, the sealing
surfaces 220, 225, 230 and 235 may be configured to seal on a gasket seat profile where the
bonnet 210 provides a single continuous surface and the valve body 215 provides a single
continuous surface. The transitions 265 and 270 may include recesses, and the gasket channel
285 may have the angled form shown, a straight form, or any suitable form. The channel 290
may extend through one of the mating components in the orientation depicted, or any other
suitable orientation.

Figure 3 shows a tubular assembly 300 with a dual barrier gasket 305 and a
clamping arrangement 310, in accordance with certain embodiments of the present disclosure.
The gasket 305 is located at the interface between a first body 315 and a second body 320, and
may be similar to the gasket 205. A channel 325 may extend through one or both of the first
body 315 and the second body 320. As compared to conventional gasket approaches, the gasket
305 may provide the advantage of requiring less retaining force via the clamping arrangement
310 due to the smaller area of containment and the smaller diameter of the gasket 305.

Certain embodiments of the present disclosure may be designed for use with
lower master gate valves used in production tree applications. Certain embodiments may
provide a dual barrier with independent sealing surfaces and porting to allow for the
independent testing of the gasket seal areas. While embodiments of the gasket 205 are disclosed
herein for implementation at a bonnet-valve body interface which may be used in with a well
tree assembly, certain embodiments may be used for other implementations. For example,
certain embodiments may be implemented with an interface between a valve body and a tubular,

an interface involving a non-valve product, such as wellhead-to-flange, wellhead-to-wellhead,
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flange-to-flange, or connector-to-connector interfaces. The gasket 205 may be made from any
of a number of different materials suitable for use in a subsea application. For example, the
gasket 205 may be plastic or metal. More specifically, the gasket 205 may be stainless steel,
alloy steel, titanium, nickel based alloy, or any other material resistant to both rusting and
melting in a subsea environment. The sealing surfaces of the gasket may be made of a soft
metal, plastic or an elastomer with the gasket made of a different material. The material of the
gasket 205 may be coated or left uncoated. The gasket 205 may have an inner diameter of up to
about 16” or within a range of about 2” to 15.” In addition to the popular size ranges listed, the
gasket 205 may be sized to fit any number of applications.

Accordingly, embodiments of the present disclosure may allow for two barriers
in a number of applications where a dual barrier seal is required. With a well tree application,
certain embodiments may allow for two barriers between a well bore and the outside
environment when fluid is flowing in the well tree. Certain embodiments may allow for the
conversion of existing equipment with a two-gasket implementation to a dual barrier gasket,
while maintaining the existing bolting and valve body size. Additionally, embodiments may
allow for a dual barrier gasket without significantly increasing the diameter of the outer sealing
surface, thereby allowing the connection size and the required bolting size to be minimized due
to the decreased load required to maintain the seals. These and other technical advantages will
be apparent to those of ordinary skill in the art in view of this disclosure.

Therefore, the present invention is well adapted to attain the ends and
advantages mentioned as well as those that are inherent therein. The particular embodiments
disclosed above are illustrative only, as the present invention may be modified and practiced in
different but equivalent manners apparent to those skilled in the art having the benefit of the
teachings herein. Furthermore, no limitations are intended to the details of construction or

design herein shown, other than as described in the claims below. It is therefore evident that the
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particular illustrative embodiments disclosed above may be altered or modified and all such
variations are considered within the scope and spirit of the present invention. Also, the terms in
the claims have their plain, ordinary meaning unless otherwise explicitly and clearly defined by
the patentee. The indefinite articles “a” or “an,” as used in the claims, are each defined herein

to mean one or more than one of the element that it introduces.
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2.

A dual barrier gasket comprising:

a substantially cylindrical inner surface; and

a gasket outer surface that is configured to provide an inner sealing barrier and
an outer sealing barrier;

wherein a first tangent plane to a portion of the outer sealing barrier is radially
offset from a second tangent plane to a portion of the inner sealing
barrier; and

wherein the gasket outer surface comprises a first port and a second port, and
wherein a channel extends from the first port through the dual barrier

gasket to the second port.

The dual barrier gasket of claim 1, wherein one or both of the inner sealing

15 barrier and the outer sealing barrier is configured to seal tapered surfaces.

3.

The dual barrier gasket of claim 1, wherein one or both of the inner sealing

barrier and the outer sealing barrier is configured to straight bore surfaces.

20 4.

The dual barrier gasket of claim 1, wherein the gasket outer surface comprises a

stabilization ring comprising an outermost radial surface.

A dual barrier gasket comprising:

a substantially cylindrical inner surface;

- 14 -
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a gasket outer surface that is generally opposite the substantially cylindrical
inner surface and comprises a midpoint;

a first longitudinal end abutting the substantially cylindrical inner surface;

a second longitudinal end abutting the substantially cylindrical inner surface
and generally opposite the first longitudinal end;

a first sealing surface between the first longitudinal end and the midpoint; and

a second sealing surface between the first sealing surface and the midpoint;

wherein a first tangent plane to a portion of the second sealing surface is
radially offset from a second tangent plane to a portion of the first

sealing surface.

6. The dual barrier gasket of claim 5, wherein the second sealing surface is further

from the substantially cylindrical inner surface than the first sealing surface.

7. The dual barrier gasket of claim 5, wherein the gasket outer surface comprises a
first port and a second port, and wherein a channel extends from the first port through

the dual barrier gasket to second port.

8. The dual barrier gasket of claim 5, wherein one or both of the first sealing

surface and the second sealing barrier is configured to seal tapered surfaces.

9. The dual barrier gasket of claim 5, wherein one or both of the first sealing

barrier and the second sealing barrier is configured to straight bore surfaces.
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10. The dual barrier gasket of claim 5, wherein the gasket outer surface comprises a

stabilization ring comprising an outermost radial surface.

11. An assembly configured to be sealed with a dual barrier gasket, the assembly
comprising:
a first body;

a second body; and

a dual barrier gasket configured to seal an interface between the first body and
the second body, the dual barrier gasket comprising:
a substantially cylindrical inner surface; and
a gasket outer surface that is configured to provide an inner sealing
barrier and an outer sealing barrier;
wherein a first tangent plane to a portion of the outer sealing barrier is
radially offset from a second tangent plane to a portion of the

inner sealing barrier.

12. The valve assembly of claim 11, wherein the gasket outer surface and the

second body define a first cavity, and the gasket outer surface and the first body define

second cavity.

13. The valve assembly of claim 11, wherein one or more of the first body and the
second body comprises a channel extending from an external port to one of the first

cavity and the second cavity.
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14. The valve assembly of claim 12, wherein the dual barrier gasket comprises a

channel extending therethrough and connecting the first cavity and the second cavity.

15. The valve assembly of claim 11, wherein one or both of the inner sealing

barrier and the outer sealing barrier is configured to seal tapered surfaces.

16. The valve assembly of claim 11, wherein one or both of the inner sealing

barrier and the outer sealing barrier is configured to straight bore surfaces.

17. The valve assembly of claim 11, wherein the gasket outer surface comprises a

stabilization ring comprising an outermost radial surface.
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