EXTERNAL PRESSURE GASKET BACKGROUND [0001]In order to find
and produce new oil and gas reserves, exploration continues to lead to
greater depths within the ocean. As a result, Christmas tree and wellhead
equipment must operate at greater depths and therefore must be capable
of withstanding greater external hydrostatic head pressures. For oil wells,
the increased external hydrostatic head pressure is not particularly
problematic, as the internal pressure of the well typically balances the
external hydrostatic head pressure. [0002]In gas wells, on the other hand,
the external hydrostaB& REBY A RESSTRM GASKILTe likely to create
problems. This is particularly tre when a valve closes in the subsea
Christmas tree and pressure is BREG oM the flow line. When this occurs,
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the primary bonnet gasket seal surface. This approach has the disadvantage in that, during

factory acceptance testing with internal pressure, a slight leak may occur at the gasket’s primary
seal, which may be masked by the external seal. Another disadvantage is that there is no way to
test the external seal with external pressure during the factory acceptance test. Thus, when the
equipment is installed, if external pressure were to leak past the external seal, the primary seal

may also leak because it is not stiff enough to withstand the external pressure.

[0004) Another approach to overcoming the pressure differential involves a specialized

gasket with a cross-section that is substantially thicker for subsea applications than for surface
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SUMMARY [0005]The present invention relates generally to gaskets.
More specifically, the present invention relates to gaskets designed to
withstand pressure differentials in subsea environments, such as those
where the greater pressure may be acting either on the inside or on the
outside of the gasket. [0006]In one embodiment of the present invention a
gasket has an upper surface, a substantially cylindrical inner surface
abutting the upper surface, a lower surface abutting the inner surface, and
generally opposite the upper surface, and an outer surface abutting the
applippiens (iace ahtlithgptalesskerfagasandgenaiatyno peesiathesprasr gasket
caPMBEend BE-QuteLRUHagHhas a sealing surface between the upper
surface and the lower surface, a first depression between the sealing
surface and the upper surface, gpgasggcond depression between the
sealing surface and the lower surface. BRIEF DESCRIPTION OF THE
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the gagkentional gasket of Figure 1, after installation. [0010]Figure 4 is a

model of the conventional gasket of Figure 1, after installation, with
[009&iernal pﬁzéggateénb?gig&q{_o the present invention a gasket has an upper surface, a

substantially cylindrical inner surface abutting the upper surface, a lower surface abutting the
inner surface, and generally opposite the upper surface, and an outer surface abutting the upper
surface and the lower surface, and generally opposite the inmer surface. The outer surface has a
sealing surface between the upper surface and the lower surface, a first depression between the
sealing surface and the upper surface, and a second depression between the sealing surface and

the lower surface.

Brigr DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 is a cross sectional view of a conventional gasket with the outer portion

of the gasket being on the right side of the gasket and the inner portion being on the left.

[0008] Figure 2 is & model of the conventional gasket of Figure 1.

[0009] Figure 3 is 2 model of the conventional gasket of Figure 1, after installation.
[0010] Figure 4 is a model of the conventional gasket of Figure 1, after installation, with
interal pressure present.

[0011] Figure 5 is a model of the conventional gasket of Figure 1, after installation, with

external pressure present.

[0012] Figure 6 is a cross sectional view of a gasket in accordance with one embodiment

of the present invention.



[0011]Figure 5 is a model of the conventional gasket of Figure 1, after
installation, with external pressure present. [0012]Figure 6 is a cross
sectional view of a gasket in accordance with one embodiment of the
present invention. [0013]Figure 7 is a cross sectional view of a gasket in
accordance with another embodiment of the present invention.
[0014]Figure 8 is a cross sectional view of a gasket in accordance with
another embodiment of the present invention. [0015]Figure 9 is a cross
sectional view of a gasket in accordance with another embodiment of the
[0q3B@sent irfigmtion 08 16Hsigsuaidlisrwmedel isk@askelinRAREORANG other
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[0014] Figure 8 is a cross sectional view of a gasket in accordance with another

embodiment of the present invention,

[0015] Figure 9 is a cross sectional view of a gasket in accordance with another

embodiment of the present invention

[0016] Figure 10 is a model of a gasket in accordance with one embodiment of the
present invention,

[0017] Figure 11 is a model of the gasket of Figure 10, after installation.

[0018] Figure 12 is a model of the gasket of Figure 10, after installation, with internal
pressure present.

[0019] Figure 13 is a model of the gasket of Figure 10, after installation, with external
pressure present.

[0020] Figure 14 is a cross sectional view of a gasket having an insert in accordance with

yet another embodiment of the present invention.

DETAILED DESCRIPTION

[0021] Referring generally to Figures 1-5, conventional gasket 100 may generally be
considered a short cylinder with a thin cross section. Conventional gasket 100 has the purpose of
forming a seal between two mating components, Conventional gasket 100 sits in a “seating area”
of one component and the other component, which also has a “seating area,” is placed over
conventional gasket 100. The “seating area” of the components has a very smooth surface finish
and is slightly smaller in diameter than the mating surface of the conventional gasket 100. The
seating area of the components can have a slight taper or a taper and a straight bore. Likewise, on
the outside of conventional gasket 100 on or near upper and lower surfaces 106 and 108, the
surface finish is also very smooth and conventional gasket 100 is slightly larger than the “seating
area” of the two components into which conventional gasket 100 will be installed,



present invention. [0017]Figure 11 is a model of the gasket of Figure 10,

after installation. [0018]Figure 12 is a model of the gasket of Figure 10,

after installation, with internal pressure present [0019]Figure 13 is a model

of the gasket of Figure 10, after installation, with external pressure

. present. [0020]Figure 14 is a cross sectional view of a gasket having an

insert in accordance with yet another embodiment of the present

invention. DETAILED DESCRIPTION [0021]Referring generally to Figures

1-5, conventional gasket 100 may generally be considered a short cylinder
[ooRith a thifiteross seginamiCanventiona) gaskaid QQdns hadm RS Ofuch as

tigHORTING Boeg! Q@ﬁw&w&m@m@a@%&9@@&%&%%8&@9&%9&5 K& %‘Pﬁo
is ag,#ﬁs lnsgl'l'gfatlg%area" of one comglonent and the other componen%, whic
|

a FSBATIRG HrEAS 188 S COHRRRSFESF SHHSRY gEraRettrnd. erflist 100

seo'?'uas a "sed
contagkilip dpprdhatofstis eonppemtrns Rather Voniowmd othssurfarefimisheastct iED0

to afgotlynsarallerdindipmaieeianiheomatingaupiags abI@ CROMERIoNAksists
aorARKShd Werl1 SRARDRHERI DS COTRIASNIR RN DAYEA DL IRRE

or a taper and a straight bore. Likewise, on the outside of convention

gasie SRAFADB O BPTREAF P PEY 4 ARV cstTFatnelRsskaintPd fcto thrkitsiti iz
threfippsis:ithaivo veisasdibethidsutvonVentiohac iaskdigiSotis0slighliydadgiectly
undBhai $bamseating ¢ “hine MO GRMIMANsats IRIRMIER.ERNYRNLIANBLons
of cgr?\;e%%%r}ag %a\é\fci(lelt qu na%axlrllec%mpression, and therefore exert a resistant force. The mid-
section of gasket 100 is between the two end sections of conventional gasket 100 and also will
deflect inward when the end sections are deflected inward. This section of conventional gasket
100 will also develop a reaction load, due to being deflected inward, although this mid-section
will not deflect inward as much as the end sections do. These three loading mechanisms are what

conventional gasket 100 uses to develop its sealing force,

[0023] Figure 1 is a cross sectional view of conventional gasket 100, with sealing
surfaces 102 and 104 directly abutting upper surface 106 and lower surface 108 of conventional
gasket 100. Sealing surfaces 102 and 104 may or may not be raised from the main surfaces of
conventional gasket 100. In the Figures, sealing surfaces 102 and 104 are shown raised for
clarity. Non-sealing, outer gasket surfaces 103 and 105 may be located between central
stabilization ring 110 and sealing surfaces 102 and 104,

[0G24] Figure 2 is a mode! of conventional gasket 100 of Figure 1. Conventional gasket
100 is modeled with sealing surfaces 102 and 104 being attached to central stabilization ring 110
via springs 112 and 114. Stabilization ring 110 may extend from this gasket as shown in Figures
1-14 or it may be flush. Springs 112 and 114 are indicated by zigzag lines between the sealing
surfaces 102 and 104 of conventional gasket 100 and central stabilization ring 110. Springs 112
and 114 are used to model how conventional gasket 100 may flex when installed and when

pressure is applied to the inner diameter or outer diameter of conventional gasket 100.



[0022]The two components are "made up,” or drawn together by some
means, such as tightening of bolting until the components are at a desired
- position and conventional gasket 100 is at the installed condition or state.
As the components are "made up,” conventional gasket 100 contacts the
taper that, as the components are further "made up" causes conventional
gasket 100 to deflect inward and to be squeezed. As conventional gasket
100 is squeezed, it resists deflection and exerts an outward force. This
outward force forms the seal between conventional gasket 100 and the
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210, me@smm&memsmam@fmmelvd@dgth of conventional gasket 100. The
load from internal pressure 118 causes stabilization ring 110 and the mid
portion of conventional gasket 100 to deflect outward to the right, pivoting
over sealing surfaces 102 and 104. This is depicted by springs 112 and
114 further bending. [0027]Figure ? is a model of conventional gasket 100
of Figure 1, after installation into




gasket seat profile 200, with external pressure 120 present, Gasket
sealing force 116 has decreased relative to force 116 of Figures 3 and 4.
Stabilization ring 110 and mid-portion of gasket 100 has deflected to the
left. This is due to external pressure 120. External pressure 120 acts on
the outer length of conventional gasket 100 only up to the point where
sealing surfaces 102 and 104 start. Thus, when external pressure 122 is
at or near that of ambient sea pressure at a great depth with no internal
pressure, then a leak path 122 may occur, such that external fluid may get
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differentials found in a subsea environment. For example, the pressure
associated with 10,000 feet or more of ocean depth on the outside and
near atmospheric pressure on the gside. [0031]Outer surface 18 may
have stabilization ring 20 generally disposed between upper surface 12
and lower surface 16. As shown in Figure 6, stabilization ring 20 may be
at an approximate midpoint between upper surface 12 and lower surface
16. Outer surface 18 may also include first sealing surface 22 between
stabilization ring 20 and upper surface 12 and second sealing surface 26
between stabilization ring 20 and lower surface 16. First and second
sealing surfaces 22 and 26 allow a seal to form between gasket 10 and
corresponding sealing surfaces on the pressure-containing component.

Stabilization ring 20 may be a central stabilization ring that helps to stiffen
naclket 10 with ite larae niiter diametaer CCaclkat 10 mav alen bhe decianead




[0032]A first depression 24 may be included between first sealing surfaces
22 and upper surface 12, and a second depression 28 may be included
between second sealing surface 26 and lower surface 16. Depressions 24
and 28 form recessed surfaces from their respective sealing surfaces 22
and 26. Note that the recess is sufficiently large that it will not contact the
mating body when the seal is installed. [0033]Sealing length 30 or
distance between first depression 24 and second depression 28 may be
less than distance 32 between upper surface 12 and lower surface 16.
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extenbde) shiowding dohete d Wwiflgsskaliitg surfaces 22 and 26 being attached to
stabilization ring 20 via springs 42 and 44. Additionally, springs 46 and 48

[0034iach sekiling Suifagas2® moibR6 taeseaf waskgs 30 dndc86dance with another

embodiment of the present invention. More specifically, Figure 7 shows a different configuration
for seal wings 34 and 36.

[0035] In Figures 8 and 9, depression 38 between stabilization ring 20 and first sealing
surface 22, and depression 40 between stabilization ring 20 and second sealing surface 26 have
been added. This is to help show the location of the gasket’s sealing surfaces 22 and 26.

[0036] Figures 10-13, compared with vFigures 2-5, show that seal wings 34 and 36 help
energize gasket 10. These model figures show the respective gaskets broken into sections that
show the gaskets in a free state, in an installed condition, installed with internal pressure, and

installed with external pressure.

[0037] Figure 10 is a model of gasket 10 in accordance with one embodiment of the
present invention. Figure 10 illustrates gasket 10, in the uninstalled state. The model shows
modeled with sealing surfaces 22 and 26 being attached to stabilization ring 20 via springs 42
and 44. Additionally, springs 46 and 48 attach sealing surfaces 22 and 26 to seal wings 34 and
36.



[0038]Figure 11 is a model of gasket 10 of Figure 10, after installation.
The unsupported mid-length 32 of gasket 10 is shown bowed inward with
stabilization ring 20, seal wings 34 and 36, and gasket portion behind
sealing surfaces 22 and 26 helping to energize sealing surfaces 22 and 26
as depicted with springs 42, 44, 46, and 48 bending. Gasket sealing force
50 is present on sealing surfaces 22 and 26. [0039]Figure 12 is a model of
gasket 10 of Figure 10, after installation, with internal pressure 52 present.
Gasket sealing force 50 has increased, relative to force 50 of Figure 11
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o2l Wings 34 and 36 exira fg%%ég 261832 N A RS A 9GO, cternal
energize sealing surfaces f , towards gurrnatlng seaﬁfng suﬁ’ace on the

PresSEay WHENT G S EREF oA niEsnel M iewsars folely ateorre iR S digmags 11 and
12. Fhlmidopqytieket dotkerid helpsy akiktety kb fwithd tatic: tdnsicenalotel pr&gsued 1.
ThidiffatentakitRethiRCHONSEa4I S40R8K6T 40 bay ithstanchad: 10
o eDAPIESSUEI0Ad feveloped by sepwialerata dopih 010,000 fget .,
WHieon ypaffr’nospﬁerlc pﬁessure IS present inside the vélverﬁoéy. lJ§|ngD
becayipryfee BeitdrreifrRIBsctisaneiid ey aaiahitiralingaine POradestsbelparign behind
seallztinet foraae atirghoitria tir pahosdugkterpal-ardssape, allows for
verification of both pressures by conducting only the internal pressure test

[0041gring the fackay sesachinnes 1esing 3[Qed 2hds destablathalgaakedtd f a
sprisgAHIRIIENIRIR ASIARAALd Aaskel 3 PIOlG. Y HEIRG ABIRAP:HR.30 on the
body whoh Seaist L0 o Itk T cram Barce s oF e staling Abiey of tadeet 10 and
helps gasket 10 withstand considerable pressure differential in both directions. For example,
gasket 10 may withstand an external pressure load developed by seawater at a depth of 10,000
feet while only atmospheric pressure is present inside the valve body. Using single outer surface
18 as the only sealing surface for the body and bonnet for sealing both internal and external
pressure allows for verification of both pressures by conducting only the internal pressure test

during the factory acceptance testing.

[0042] It is desirable that gasket 10 readily fit within a standard gasket seat profile. By

being able to do so, existing equipment, originally designed for operation on the surface or in
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shallow water, may be used in deep water. Alternatively, gasket 10 may fit

within a new gasket seat profile. For example, a new gasket seat profile

may be a straight bore seal. [0043]Gasket 10 may include first seal wing

34 between first sealing surface 22 and upper surface 12, and second

seal wing 36 between second sealing surface 26 and lower surface 16.

Seal wings 34 and 36 help load the seal surfaces of gasket 10 and

thereby allow gasket 10 to seal high external pressure 54 (shown in

Figure 13). Thus, seal wings 34 and 36 allow gasket 10 to have a higher
shaldeys IiyrépTomas bpasadiihdecporasatidierpativeineselintaift roma it g itrofdaém gasket
seatypsiiie! R ekthe bochevAdditonal s vings: 3d.ands3t allaw gasket 10 to

use only outer surface 18 to seal both internal and external pressure. As
[oodBpstrated;dikst seatayingddt iSReMEemnlirst apRasinn 2hiapotstipRe? and

uppSiRGE. 13, gxﬁ@e%s&mqlsv@awm&@es%4@&&%%@&&;99@&92@59@%%&%%6
6. ge q-d} lower, %urfac§ 16. Seal w %eﬁ%s 34 and 36 add to seal force 50 (shown

sS4 09 15 el doad faesepl gy Bakg I8 ARG sE Al Qphgapkrs 10 to
seal d%éde?ﬁeal@hm@ewea%%@my inttiserpuliotiShed ecel ednga Womdoxdidy ansct10
to hdve Highly. ssimijaidysepaskallll GeCauigdneidisad 8¢ suvahabndy poalflange

bonggtmm%&wfmma@%a@bﬁgg%@aﬂ@aa\sﬁ!xsgagze&%ttg%g@o%g lhead..

to flange, wellhead to wellhead, flange to flange, or connector to

18 te&ﬁ?%ebe%ﬁn&%%‘tdlmi} BRI SRS o3 B e ot
depressitayizdssditprisiesfofeess Birred setvod sap plicalio . Feorexranepie; drasketr 28

and IBA¥ RE-ARIQBAIIGRE DL Mam epRelficalyo aasketil Figiay Pe- 13).
stainless steel, alloy steel, titanium, nickel based alloy, or any other

[oognﬁterial E%iiﬁkaﬂi ﬁ@ﬁ?@?i@&ﬂﬁkg gaaﬁem%maglly;tlﬁeéumﬁadﬁsl@yimmﬁytm the
e.material. o t 10 ma oa rle te ner surface
e S it e e B R i e e
body et ?&ﬁﬁé?ewmw&w\ﬂﬁfhmaﬁaﬁgé i aw@wwm a&é.% preBheae to
flangro pedbiiesiy @ recitfesdlstetega dkeld, Comayiiseisi ze damédtan Gadmermdy be
mad@%%ﬂ? 8 [ROARIGRMELLR Mavncluee.RNE-QlMere éﬁ\%@ét%gﬁc!ﬁm Sor
exars aI|n eﬂ %@%\f\é& in eFJ ure 1{a1I Iplserts 5 bekI;? ] 8xam

éth StoMmene, OF 8 ot metar InSeHSEH yaﬁ’sw gasket 5?0 Bigiess
stee ﬁ”@éissk’éf §@m‘§¥oﬁ1@<§d@%9m ATy SptracE sk Frabed regfiriead
meliiap geskaid - toisagleno Thathatchhl s hakd asHhg rbsantbgadn dhalitdnayer

sm-f&% ?@Wa§9e{n@%§‘§a9@§§%§xeﬂ&9£@}|§f3;99: JQ%‘%G&S&@%%%%Q& may

used in other a Ep |cat|onsw ere it is desired to seal externa ressure

Tall yrbip SerEES BLARYY thih th & Eiien Lo dbs mBHEF RS EBetiNe segd 4P may
be sidepth it R AT PEeofaprdisdtigpper” and "lower" are used with reference to
the Figures. However, one of ordinary skill in the art will readily see that

[004tFle term<Snseey t@ferayordingietionr of flowe, iasdsist ho firesemiug berentabiomof
Figlld® $€Rkerts 56 may be, for example, plastic, elastomeric, or a soft metal. Inserts 56 may
allow gasket 10 to seal on gasket seat profile 200 having a rougher surface than what is required
for gasket 10 to seal normally. This then has the advantage in that it may be easier to machine

gasket seat profile 200,

[0046] Gasket 10 may be used in other applications where it is desired to seal external

pressure from other sources than the pressure developed by sea water at great depths.
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[0048]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. For example, stabilization ring 20 is not required,
such that first sealing surface 22 and second sealing surface 26 form a
single sealing surface. Furthermore, no limitations are intended to the
[oo4details ofgoRsidvetigstoaeSighcreneitahaitepthacd hamabigeac Hoadvis,
one g@rﬁgﬁo %@?lg%e'lamms{e%mffsgytﬁsraﬁét@mﬁa@q@%mu&u&m%w, and

Iments disclosed abové may be altered or modified and all such

not 9 heATE L BB RS G B hithin the scope and spirit of the present

invention. Also, the terms in the claims have tgsiraalain ordinaarx}/ meaning
[0048hless oftERIN BB BRERIRATY BHARES) 2Tt Adpetd advanages
men@ingd MSWICShare Yihateiinbtadnh thdrpin. The patikaatembpisiags disclpspskgbove
are BMERG: aIsUbSsIRNtiRLCHIRERSAkiaNBE Slodiea altfiagitee iffrent but
cqui IR Gners SHRUPISHIRSRADHIAG RSARERWIAGR AL ARG A Merein.

opposite tT‘lp_ b per surface; and | _an outer surface abutting the upper
For exais shifiertomntirs L H40s anr g 4RF S Seitt e arfersimatend
sealifigwititer XUface sophprising snfepppentersewing buifdiabatinenithto the
detaliPRRORMFIBGS: 3PS IVNAE S1IHACRNer thafl HirSé-AEREE 55100 IBIVBEIBWNE is
thcr#ﬁ’lp%rvfagﬁ' el ﬁ,%”%ﬁf gndihe ypper suifacs. alifpleeal wing between fhe

IFSt depression ahd the upper surface, a lower sealing surface between
m(’déﬁﬁdL@ﬁ@%%hﬂ@éﬁ%@ﬁnwweﬁ%&@lﬂ%ﬁéwm 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.
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a second depression between the lower sealing surface and the lower
ISsurface, and a second seal wing between the second depression
and the lower surface, wherein the outer surface is configured to fit into a
gasket seat profile having a first constantly tapered surface generally
opposite the first seal wing and upper sealing surface and a second
@’q_rﬂmgly tapered surface generally 20opposite the second seal wing and
lower sealing surface, and wherein the first seal wing and the3dddnd
Wﬁgyvl'@glgg%gmgigured to not contact the first and second constantly
tapered surfaces when the gasket is positioned in a gasket seat. 2.

The gagket of &I%g\ggetv&ggﬁs%ﬁ‘gistance between the first depression
and the second depression Is lesS than a distance between the upper

surfaceaﬁngb%@rlg%(%lrface. 3. The gasket of claim 1, wherein the
outer surface further comprises 5a stabilization ring between the first

sealingsuifsee ARSIy ra,%ﬁﬁﬁ@}%éﬁﬁé@%buttiné-tﬁb%geék%wme;
claim 3, wherein the stabilization ring is centralized. 5. The gasket of

claim 1, qeRerisarLidiatting the inner surface, and generally opposite the
upper surface; and

an outer surface abutting the upper surface and the lower surface, and
generally opposite the inner surface, the outer surface comprising an upper
sealing surface between the upper surface and the lower surface,

a first depression between the upper sealing surface and the upper
surface, a first seal wing between the first depression and the upper surface, a
lower sealing surface between the upper sealing surface and the lower surface,

a second depression between the lower sealing surface and the lower
surface, and

a second seal wing between the second depression and the lower
surface, wherein the outer surface is configured to fit into a gasket seat profile
having a first constantly tapered surface generally opposite the first seal wing
and upper sealing surface and a second constantly tapered surface generally
opposite the second seal wing and lower sealing surface, and

wherein the first seal wing and the second seal wing are configured to

not contact the first and second constantly tapered surfaces when the gasket is

positioned in a gasket seat.
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6. The gasket of claim 5, wherein the metal is selected from the 10group
consisting of stainless steel, alloy steel, titanium, and nickel based alloy.
7. The gasket of claim 1, wherein the inner surface has an inner diameterM
within the range of about 2" to about 9" (about 5 cm to 23 cm). 8. The
gasket of claim 1, wherein the inner surface has an inner diameter of up to

about 19" (abqyf 28 6kt L EhE GaghRl e £ R da BRI GYOR TR st
. e

one or more |nsert§. e gés et OI‘]K claim 3,3W§1ereln the Inserts

@@p?g&%,ﬁ%%mﬁe@%%@ a@srélgleigﬁﬁg 1BSTHoLp g@;gsﬂaﬂee BERIRSLIS the

elastomeric, and soft metal. . A subsea assembly comprising: 20a

BSerPHééeb%?ﬁQ?&)ééﬁgﬁﬁacé bonnet gasket sealing a connection

between the valve body and the bonnet body, the bonnet gasket
compriging anHRPELSKERGEelaim 1, wherein the outer surface further comprises

CSLLP

a stabilization ring between the first sealing surface and the second sealing

surface.
4. The gasket of claim 3, wherein the stabilization ring is centralized.
5. The gasket of claim 1, comprised of metal.
6. The gasket of claim 5, wherein the metal is selected from the

group consisting of stainless steel, alloy steel, titanium, and nickel based alloy.

7. The gasket of claim 1, wherein the inner surface has an inner
diameter within the range of about 2” to about 9” (about 5 cm to 23 cm).

8. The gasket of claim 1, wherein the inner surface has an inner
diameter of up to about 10” (about 25 cm).

9. The gasket of claim 1, further comprising one or more inserts.

10.  The gasket of claim 9, wherein the inserts are comprised of a
material selected from the group consisting of plastic, elastomeric, and soft
metal.

11. A subsea assembly comprising:

a valve body;

a bonnet body; and

a bonnet gasket sealing a connection between the valve body and the
bonnet body, the bonnet gasket comprising

an upper surface;
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MCSLIP an inner surface abutting the upper surface; a lower surface
abutting the inner surface, and generally opposite the upper surface; and
an outer surface abutting the upper surface and the lower surface, and
5generally opposite the inner surface, the outer surface comprising a
sealing surface between the upper surface and the lower surface, a

firstd i ' face, and
irs e%rr«?m%% ggﬁ%&ﬁﬁmg ﬁﬂﬁg{:gﬁp&@e upper surface, an

a second e sealihg surface and the lower

MCSLLP

10surfaggywer surface abutting the inner surface, and generally opposite the
upper surface; and
an outer surface abutting the upper surface and the lower surface, and
generally opposite the inner surface, the outer surface comprising
a sealing surface between the upper surface and the lower surface,
a first depression between the sealing surface and the upper
surface, and
a second depression between the sealing surface and the lower

surface.
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