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DI SCLOSURE RELATES GENERALLY TO GASKETS AND, MORE PARTI CULARLY, TO DUAL -
BARRI‘ER GASKETS. Gaskets are commonly used in a nunber of industries for
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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
15 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
20  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 édding 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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*@00002* SUMVARY . The present disclosure relates generally to
gaskets and, nore particularly, to dual barrier gaskets that have four
Seal i'ng surfaces that provide two i ndependent and testable barriers when
i‘nstal l ed. 5In one aspect, a dual barrier gasket is disclosed. The dual
barri er 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, WReV¥ARY ¢ j ¢ st tangent plane to a portion of the outer sealing
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first body a_seqGo a duaI barri er gasket configured to seal an
i nterface Dt Wes %1pﬁtm?,#§9 PR%dy and the second body. The dual

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 almidpoint. The

15  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 s.urface 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

20 planetoa 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

25  barrier gasket may include a substantially cylindrical inner surface and a gasket outer surface.



25barrier gasket may include a substantially cylindrical inner surface and
a gasket outer surface. The gasket outer surface may be configured to
provi‘de an inner sealing barrier and an outer sealing barrier, wherein a
first tangent plane to a portion of the outer sealing barrier is radially
of fset froma second tangent plane to a portion of the inner sealing
barrier. Accordingly, enbodinents of the present disclosure may all ow for
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val ve L) th aff Y Qtd'uﬁrf)gllrier 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

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

15 - invention.



gaskets at the bonnet flange and outlet flanges. Fi gures 1B
1C and 1D are detailed partial cross sectional views of conventional
dasket s. : Figure 2A is an overall partial cross sectional
view of a gate valve with dual 10barrier gaskets at the bonnet flange and
outlet flanges, in accordance with certain enbodi ments of -the present

di scl osure. Figures 2B, 2C, 2D and 2E are detailed partial cross sectional

vi ews of anggh) @ﬁﬁ&ﬁ&(%qﬂgﬁRA@ﬂkgccordanpe W th pertain enbodinents of
t he present disclosure. Figure 3 is a detailed partial
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exanpl es o% and not exhaustive of 'the scope of the disclosure.
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
10 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
bah‘ier 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
15  accordance with certain embodiments of the present disclosure.
While embodiments of this disclosure have been depicted and described and are
defined by reference té exemplary embodiments of the disclosure, such references do not imply
a limitation on the discldsure, and no suéh limitation is .to be inferred. The subject matter
disclosed is capable of considerable modification, alteration, and equivalents in form and
20 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.



DETAI LED DESCRI PTI ON The present disclosure relates generally
to gaskets and, nore particularly, to dual barrier gaskets. 5lllustrative
enbodi nents of the present disclosure are described in detail herein. In
the interest of clarity, not all features of an actual inplenmentation are
described in this specification. It will of course be appreciated that in

t he devel opnent of any such actual enbodi nent, numnerous
inplenentabkﬁnlggﬁgﬁghpngﬁcisions nmust be made to achi eve devel opers
specific goals, such as conpliance with systemrel ated and busi ness-rel ated
constraints, which 10 will vary fromone inplenentation to another.
Moreover, it will be appreciated that such a devel opnent effort m ght be
conpl ex and tine-con i e e i ert aki ng
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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. Al gasket may be placed in a

15  “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

20  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 cfoss sectional view of the gate valye 100 with conventional

gaskets generally indicated at 105, 110, 115 and 175. The gate valve assembly 100 includes a

25  gate valve 120 that interfaces with an annular body 125. The gaskets 110 and 115 are located at



the interface between the gate valve 120 and the annul ar body 125. A

cl anpi ng arrangenent 130 typically nmaintains the connection between the
gat e ‘'val ve 120 and the annul ar body 125 by providing forces on the gate
val ve and annul ar body fl anges. Figure 1B shows a detailed partial cross
sectional view of the conventional 5 gasket 105. As depicted, the gasket
105 includes a central stabilization ring 165 and can seal the interface
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10  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

- 15 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

20  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

25  and the valve body 140. Moreover, this conventional method of providing redundant barriers



As depicted, the gaskets 110 and 115 show t he conventional nethod of
provi di ng redundant barriers located at the outlet interface of a gate
val vé. 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 25and
t he val ve body 140. Mbreover, this conventional method of providing
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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,

15  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

20  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.

25  The gasket 205 includes a gasket outer surface 252, relative to the gasket’s central axis and/or to



Figures 2B and 2C are detailed partial cross sectional views of the dual
barrier gasket 205. One enbodi nent of the gasket 205 may be generally
annul’ar with a substantially cylindrical inner surface 250, and
I-ongi t udi nal ends 255 and 260 generally opposite one another. 25The gasket
205 includes a gasket outer surface 252, relative to the gasket's central
axis and/or to the substantially cylindrical inner surface 250. The gasket
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portion of Elg 5{5‘: Sy[n&abe\‘lv{‘zgea‘%?e szegliingtsﬁrfall‘c%cyz?l ancy the m1 omtti\élzna)aé cg %ogleor}t j Al

plane to Ion O e Sea |ng SUF ace as 1S eV|dent

for exanpl S“eahﬁ' glrgygseﬁ ﬁd 2%fm€3 I1%c uiag af?' le slr g %rﬁoﬂ d]{slgoes cf etal ﬁr@?dlgtgr{cfe .es 225

and 235 ma spose an en a por on of

the seali ngoauid AfGaian i fhd-bubll g(g cf) (b8 R SE 1h§‘£url%{;eas’i§0 AR

| east a pOF?IOﬂ 0 |ng sur
seal | NPs Su5f§5ar%§y m%?uge atzl%aSS’t or%eg3 gor? gnddlglggo%eﬁya saélccl)n(avyii&an%g ?)|2 ftro?n Ihe substantially

cylindrical inner surface 250. As depicted, fhe 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

20  atleasta 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

25  between the gasket 205 and corresponding sealing surfaces on components, such as the bonnet



25bet ween the gasket 205 and correspondi ng sealing surfaces on conponents,
such as the bonnet 210 and the valve body 215. The sealing surfaces 220
and 225 may together forman inner sealing barrier, wile the sealing
surfaces 230 and 235 may together forman outer sealing barrier (i.e.,
"inner" and "outer"” with respect to the gasket's central axis and/or the
substantially cylindrical inner surface 250). 5The stabilization ring 245

may be a cenf ral,stabi Lédﬁ?lg? r:'l"h]re Iﬂs@% % e hﬁar{dOZ%fﬂr}rﬁé{] tt%getlrlé? ?orgﬂ%%eQOS

with its large outer diarnet ernative enbo not own, the

gasket ZOSSegHIYg p Qe%gé]ﬁ% s%%ﬁg%l ﬁ[uﬁ%es t2|§§ aﬁ& %5’5 ?ﬁgqlgése%r rf(-ﬂrﬂxganzéllﬁelj seal fset

slightly, or such that t I'zation ring not present and/or the

gasket 205, ang/of RV, %fl f‘&&f%ﬁw%&&g%c% 6Pk c@r{n%ﬁa)é?l ?ng@?%g%ﬁ‘%%?ﬁ%] .

dependi ng on the particular sign the Seating pro

transition_ g -gpxi lenghyded between the sealing surfaces 220 and 230. A
second traﬁéﬁ??on %guﬁgg gg'included bet ween the sealing surfaces 225 and

235. Tf‘se transiti OnST%EGSﬁab%ﬁgti(ﬁ?r&g%g nja ﬁé 5'g&tx%?s@d&ﬁlzat?olﬁrrfd@@ﬁazh%@%ﬁfy igtiﬁlféen

surfaces extendi ng substanti a radi a outward towar

surfaces 230 g@éilgt fﬂﬁﬁ? iR 1684 B&Errhiﬁﬁ@&d B Sativd DRl dot Mdvn2Gie (ARG 270

my formrecesse aces fromtheir respective sealing surfaces. The 15

transiti 0n§025§§§y @g'geg%ngd g@%ﬁ tth[rtmé §%&11?ér?]{815 g@?tﬁg Ns Mfg%f'tsﬁhl?lg{)&n&%ﬂ r‘g{léé 2and

val ve body caviti > and t1onal ernative e I ments
24582hbt

not shown, stgﬂ?ﬁzagﬁ s@ﬁt%ﬂd/iopthg g%k&%og ?n@grdx}{a)zgéﬂlgﬂ q‘/it‘ﬂrthet Jg:gtm al ve

bonnet 210 may |ncﬁﬁ%e a S|HgTe,cont|nu us surface or a single contifuous

surface wiih, &tﬂ@éoﬁrlgioﬁ'en’ist‘ﬁ’eﬁ%ﬁéeh?g M hd %E%&Eﬁrﬁg%gﬁeﬁ’of% SQaQing%‘ﬁlet. 0 the varying

surfaces depicted. For exa Ins ments, t gasket 205 may

simlafjy have 20 sgahing, SHbf 368 5ha ib@"iﬁﬂde{;]%e@éh ﬁx@%kilfﬁg_sﬁéﬁctégﬁﬁax%zo and
th ar to e fi ition

230, for exanple, w a recess sim t rst tran o] 65 In

bet ween t h§303 e‘?Léc t%&l’lgltlg‘l? SR may be includeSthweIIhﬁ‘ie g@aﬁki%u&%@%(ggs algcfi%%i. gﬂ(eed to

seal the interface between the "bonnet and the v to prevent
fluid co ' ' : b f ' rdo 0k d;
val've 200 S8 Che ety T or ot Tha-garh TS Y UhHE Lo st rBRe

such as V‘*‘Bﬁiaﬁ?%u cﬁ)lté\jvaﬁ'(g t‘léS se%HE%'sﬁ:ﬂfa%Qst I23’0 tah(@ Qg?.nelq’ ceﬁgi?ll éxﬂ%dﬁllrgnts,a@ﬁs, 220
and 225 provide a first sealing rrier
transitions 265 and 270 may form recessed surfaces from their respective sealing surfaces. The
15 - transitions 265 and 270 may form, in conjunction with the bonnet 210 and valve bod-y 215
cavities 275 and 280. In additional alternative embodiments not shown, the gasket seatihg 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
20  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

25  bolting is sufficiently tightened, sealing surfaces 220 and 225 provide a first sealing barrier



bet ween the cavity 240 and the exterior environnent of the gate valve 200,
and the sealing surfaces 230 and 235 provide a second sealing barrier.
Thus,” in typical well tree inplenentations, where the cavity 240 may be in
fluid comuni cation with the well, two sealing barriers are provided

bet ween the production fluid and the environnent at the well head
Sregardl ess of the state of any down-hol e or sub- surface safety val ves.

The .gaSket b%\ggennﬁg c!a\ptgl ﬁge nﬁ tlgeag etor %Qvairr})nelent OE%QhWI egtcr:] \Y 58% din g}beasrzeglu%zcﬁg,?

configured ween & cavit

each side gfe Eélezﬂ?faﬁﬁt ?ro(/%ega seE(Pﬁ%ea’:lb %g%%.a' ITXufalglngﬁxc% h‘%‘vegoﬂé‘eet 210

and the si gener a ng the valv ored and/ or
tested for Kk n W th a. channe 290
v conpbAEAE LIRSS o R O P

dep! C.t ed, %h%}b&l%%gbar? %tvl}lgd b W%C{Fe %clgxggm? éln(i1 Ff‘le env ronme1¥[ a‘?élte ng‘ﬂ head®M the

cavities 2 an ex erna Icte I'n order

to 2l Lo RALLRL DA Gt S8/ mgi)g%b r§a%é?f%v§v (age through the gaske

205. Thu asin anne meen erior of t he val ve 200

and the gasket 205, Fé Easﬁ%%%? &Jlm ega l§1Fett ﬁégﬁel%g %dﬂ;g? 9{ %rgd %3%/ or

tested. 15 Additi onal
pressur I Za%ént% r%Ii t(g %vﬁl@vhﬁg gooe%ég I dcaélﬁg 1731 %A(F ZE&)h sa nﬁ'lat eac aVI ty

275 so tha fie sea Ing s or “seal I'n sur ces ©230

and. 2.35 WB%P% r%g? ge eqhe f gelrj%e?i g‘;ptlaglh e%m%a ?10 a%d pq% sid@ Vlerge¥a11§/4" ﬂe E/al‘l]\?e

cavities 2 SSUI’ pre sure tO

om 104 | ‘?‘*‘eﬁﬁﬁ%’na a’%@%@%%ﬁ%‘%%ﬁedif?ﬁﬁﬁ‘%?e mﬁ% s E%%g%é‘f%%{zﬁﬁoﬁgiryebe
.used ( d“ S {tﬁe 0o c%%‘ﬁ@r}ents Th hann 290 m?Af ?xge%ﬁlthcrgug% éh l?)%nga%( %E d 1c§edngly be

conrlgrred 0 sea aske Seat erpendicul ar
SR E T R SRR e

per pendi cu L)ﬁgr{l&l%o}t Q@S gc*lél%{e]:i 3¢ 815%%‘(1 : 0@&&‘% élp) 8&1{0%*@ E‘Ed/ &Qés?%%o@%gss%ﬂ: at

any ot her sul nati ons t ereo

exanpl e, sigli. 3o EAAPLEADAk NS 8aSliRt, 205 aRkd E@gfwvw o B lor e

Fi gures 2B on |gure 0 sea a gas deat a

straight b %19 200 and. the gasket ﬁ)' 9%8@ s%g é)fsthgl ggsgétai&ergayp%r }noél t anﬁﬁ n{) cei&:hl onal

view of a arrier gaske I'nacc ancé w-t ano I nent of

the pr £ enkd&ﬂlgrgall@,sth'é Easkéa‘%hzggab%s ‘Eﬁy afktw for %lpirélglrlzatlon of the cav1ty 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 pfessure 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
20  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

25  combinations thereof. Figure 2E, for example, shows an example of the gasket 205
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5 surfaces 220, 225, 230 and 235 may be configured to seal on a gasket seat
rofile where the bonnet 210 provides a single continuous surface and the

val ve body 215 provides a single continuous surface. The transitions 265

and 270 may include recesses, and the gasket channel 285 may have the

angl ed formshown, a straight form or any suitable form The channel 290
may extend through one of the mating conponents in the orientation

depi cted, or an other |ta Hie

tubul ar asSendl @660 that P aﬁlgr rbi Q‘F con%l‘(l fed toyaal andg%SkectIS%ar%Bm%le ©

arrangement, z%%@bm%” accordance with certain enbodi nents of the present

di scl osure. gasket 305 is located at the interface between a first body

315 and a Second b0d¥ (}D 18 a%Btgl?%i ﬁlafﬁrgSSfSCCth a v%r\]xgof%adsug%rrieggastkﬁ Eannel

325 may extend througﬁmone or I'T's econd

body 320. 39 %gtht %oﬁlgpgxgt%duge Iof ghaSkgstenta&) RL &G ehegs depl& cﬁ%?ek%tal 305 may
provi de thé Advantage of requi ring 1 ess r F'or ce” vita t i mﬁ
arrangerent, g ﬂHe fb 2 dsﬁ%lIrllaeyrbea‘c!o%%1 d oosrégladnnnean}(et q rofle w eret

di aneter o at “30%" gT% aln edb%d 1 d resent
di S-Cl OStJI‘ e {ngt 5)1% ?%Idgnegm%lgr (o:}gﬁ%uous surf l OWE‘d the va Ve bogg‘g% Vraolv}/ és aus%% (S

pr oduction 'tree application aln e rrents ma OVI e a uaI

.b arrier w %d}phﬁ' q}?@&l@a%g nlttﬁ%l%nsm 09 2%5" i ezg‘ygglc [ telceg]s &at{rlr%%a\{vketoc aIPEl

§hmm a

i ndependen 5 &3 e enbo
gaSKEt 2052 ??sj ha%g ltlgesa%gled rr%' sr}]m\]:v strgphﬁe ntoartalnogmfle B eq’o al }/?9(}) ody
|nterface I N V\A SSG Y, ce t
nbodi t
SO0 T e 1 e RIS e B 5

tubul ay, 2 nterface involving a non- valve product such as
mellheg% tga?w eIftatwgllhead to-wel | head, flange-to-flange, or

connect or - t o- connect gy rerstgr (RGNS ARH S0 707 TRY bgﬁnerggtefgdamnanav of a

nunber of different er| s Sul Use 1'nh i cat1on. For

exanpl e, K stlc or netal ecif L t he
gasket 20591%%18%%(%% é Al nl tggés{ 1gtace Ofd%nc ‘f'lth CSHE ﬁmbofi { eg.tﬁlolgztl% Pﬁtsét‘ée 15¢ %%rgd

al | oy, or Y a%fté?%()S 50%{ed% thg: ?n%ér?atc ) bfor th)od aas@cgo bod I na
F as e

subsea environ surfaces o

sof t e tal glbgl%l%rhlgr f?)rthéle QasF t%%g 0 e fmnfggZStng y\, Et‘enléet}):ou doeneoc{r b?)‘tthdlfftﬁ ef[ ent

mat eri al . eri al hé gas coat Uncoated.

The gao#< 1%2%(% ttﬁg {% r?(niody Hi tsI ca(‘)rrh%%r%d Eqncon\l/“l nt10 ‘gasgel:'{ agprgalches th\éviggsrllclfen a

range 10N Sl ze ran

the gas ket (fﬁo I%ayn'ﬁéw g thc ant ﬁretqulfaig les e cinnm OFor p\p 14 the CI mlpfng arr]ar(lﬁemtent

10Accord|ng I ment e pre osur'e may a

barri er_ S 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

20 provide a dual barrier with independent sealing surfaces and porting to allot;v 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 tmplemented with an interface between a valve body and a tubular,

25  an interface involving a non-valve product, such as wellhead-to-flange, wellhead-to-wellhead,
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in a nunber of applications where a dual barrier seal is required. Wth a
‘well tree application, certain enbodinents nay allow for two barriers
between a well bore and the outside environment when fluid is flowing in
the well tree. Certain enbodi ments nay allow for the conversion of existing
equi pnrent with a two-gasket inplenmentation to a dual barrier gasket, 15
whi | e mai ntai ning the existing boIting and val ve body size. Additionally,

nbodi t | b th fi tl
Tncreasi ng ¥ ”‘%ﬂa&%&wgwcwﬁ%om%?orrérﬁéfﬁ% 5 Gl Paeb 0 w@”' iy ¢ he
ti t d b t dd to, th
ot oot ba"pEa B ER D MG E TS sPRble 'ﬁggg%éﬁgsu%mp ISP ol ST 0
d t t toth f h t
e s L e St Lot SRSl s e e
tt th d d t d th t
o o "o SR8 TR o A R B
|IIustr§t|velonly, s the. resené,lnv ntlo @ difie g g actj ced
0 di f£or eFEBRGT B HeH PR hg Sealine SECY o Pk SERCITRRY PelasOk heoly ¢
h t he be it of t t h h I mt n re
e 02Eh g SR PRSP B T, e °
th d th dent that t
e oo oy BkiafS it bt st Rt ot sk A SEET Ry T bt i
dified d t ] d thin th rit
0% e pr oREHE 107 % g heRioc 8P ALSIST IR SRR bt B ek B ER TGSl
ordi nary nea Hgﬁ%unlﬁ??ga f{mnse |ICIt|% and clearly defined by the

pat ent ee. ey dgmberof gaplications. 25" sed in the claims, are
each d ned herei n 5to a . t han one .of the nt that it
o odlbee. "CLAl Vs Afeo it g Rime TS b bt Bert BclStrd Sy AW ToF o Bhfers

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,
15  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.
20 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

25  design herein shown, other than as described in the claims below. It is therefore evident that the
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a substantially cylindrical inner surface; and 5a gasket outer surface that
is configured to provide an inner sealing barrier and an outer sealing
barri‘er; wherein a first tangent plane to a portion of the outer sealing
barrier is radially offset froma second tangent plane to a portion of the
inner sealing barrier; and 10wherein the gasket outer surface conprises a
first port and a second port, and wherein a channel extends fromthe first

port thr Ou'gfﬁng‘uﬂl? 11%&?!3‘[1\;3% Ho V\h'i;'neeg@_scﬁs%fosécpal;obﬁ ﬁqﬂ)g NileRQ o} mofified Qﬁ(l'l QH%LCh

barri er gasket of aim rein one or of the 1 nner sealing

Lobarr 11 A S UGl S L °§?%P§°g%§“?%tfbﬁs o0 LERERER of
the inner ﬁl@%ialn%g(*apg{he $%BPB%I{3R¢dma€1%r% un%?sa(gthé}glsgg{ﬂhc?ﬁ' P& 68 deﬁ é

strai ght bore surtaces arrier gas alm |n the

gasket out G S LACPIAMRALS Hficits 5P AN ANnth G QTRE Lth 0rAR hgféher nost

radi al surface

5 to mean one or more than one of the element that it introduces.
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5. A dual barrier gasket conprising: a substantially cylindrical inner
surface; a gasket outer surface that is generally opposite the
substantially cylindrical inner surface and conprises a mdpoint; a first

t ongi tudi nal end abutting the substantially cylindrical inner surface;

a second |l ongitudinal end abutting the substantially cylindrical inner
surface 5and generally opposite the first longitudinal end; a first sealing
sur-f ace be&$gﬁ@3the first longitudinal end and the m dpoint; and a second
seal ing surtace between the first sealing surface and the m dpoint; wherein
a first tangent plane to a portion of the second sealing surface is
radially offset froma second tangent plane to a portion of the first

10. sealing surf fC€- A dual barriér gasket comprising:

a substantially cylindrical inner surface; and
5 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
10 wherein the gasket outer surface comprises a first port and a second port, and
\%/herein a channel extends from the first port through the dual barrier

gasket to the second port.

2. 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.

5. A dual barrier gasket comprising:

a substantially cylindrical inner surface;
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6. The dual barrier gasket of claim5, wherein the second sealing surface is
. further fromthe substantially cylindrical inner surface than the first
seal i'ng surface. 157. The dual barrier gasket of claimb5, wherein the gasket
outer surface conprises a first port and a second port, and wherein a
channel extends fromthe first port through the dual barrier gasket to
second port. 8. The dual barrier gasket of claimb5, wherein one or both of

the first sealing 20surface and the.second al i ng. barri J: S1.,C fgured to
seal tapered surface%.gaSkgt. e AR th ar eléerr%g'asrigggteotg ¢ 5+b§|{axrlr{1”§1,y C\%}Ie‘#rglg]n one

or both of the first seal|ng ngq;§cr‘3iag(§ M .SéshdeTﬁg&g%nd sealing barrier is
S I zat

configured to straight bore surtaces. abi on ring conprijsing an
outermost radial surf f\%‘?ron%iﬁﬂd%fg}.d%&ﬁﬁ thY sl AY LRl RfeSGRhRd Wi th a
dual barrier gasket, e assenbly 5co 1'SI ng: .

a second longitudinal end abutting the substantially cylindrical inner surface

5 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

10 sealing surface.

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

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

15 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
20 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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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
gaskét conprising: 10a 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 froma second

tangent plane t 0.2 p?ﬁ%u%ﬁba?%er{g%s%etébgig@g? 5, %%ull fig ﬁ?&&r&u% apr{a%g(:om Fs‘esval ve

assenbly of claim 11, erern outer surface an e second body

defnme a first caw.ty, an . e r I and the first body
defi ne second c%é#@%gmg@ﬂ“%gﬁn%ﬁ%5b%f%g%§§%%%ﬁ%§£§f claim1l, wherein one
or nore of the first body and the second body conprises a channel extending

froman external port to one of the first cavity and the second cavity.

channel extendi pg thgp ¢LALBHAR, ARG LFRMGELEDFich 1 Riubi! Batiter GAXEL the H0LmbRE

second cavity.

5 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 gaéket comprising:
10 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

15 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.

20
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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15. The val ve assenbly of claim11l, wherein one or both of the inner
sealing Sbarrier and the outer sealing barrier is configured to sea

t apered surfaces. 16. The valve assenbly of claim 11, wherein one or both
of the inner sealing barrier and the outer sealing barrier is configured to
strai ght bore surfaces. 1017. The val ve assenbly of claim 11, wherein the
gasket outer surface conprises a stabilization ring conprising an outernost

radial surface. 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
5 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.

10 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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