. ;tue3e] ZZF6TZ?J' 0 4 APR 2003 i ~~~~~~~~ , TITLE: WELLHEAD HOUSI NG SEAL
ASSEMBLY W TH BACKUP FEATURE | NVENTOR TI MOTHY J. ALLEN FI ELD OH) %HAPR 2003
| NVENTION The field of this invention relates in general to tubular
joints, particularly subsea wellhead housings and wel | head connectors,

in particul a seal assenbly that provides sealing if the I head

hou %ﬁ seal i ng surface becorfes damaged. BACKGRClJ

I NV sea well has a well head housing | ocated at wmm " oor.
The wel kdwee! housing is a tubul ar nember having a bore.

connector is |lowered froma vessel at the surface over the mellhead hou5|ng
to connect the subsea well to the surface. The well head connector has a
connection for connecting to the exterior of the wellhead housing. Thus, a
wel | head is one specific type of a tubular joint mhich is often used in the
oiIfieﬁir he wel | hea w,der on its upper
end th t *engaged b | oner end of the

wel | head connect or. xm@ AQ@UIPOEEA RE; a conl caI upwar d- f aci ng
shoul der at its upper end. The wel | head connector has a conical
dovvnwa? CENTOR:houl derimAireyvgl lAlgaENconnect or al so has a recess | ocated
radially inward fromthe downward-facing shoulder. A netal seal |ocates
bet ween the wel | head connector and the wel | head housi ng. The netal seal has
a coni cal upper surface that seal s against the 0 4 APR 2003 2 coni cal
sur f acF1BLD OF THE BNVENDBIONct or. The nmetal seal has a | ower conical
surface t hat_seal s agai nst the conical surface of the wellhead housing. A

i b ext ends Theifield !ﬁ'ﬂ&ﬁﬂ“@'ﬁéﬁ'ﬁtﬁ'ﬂgﬁn%nmb@@f fQipts; paticutatyt i on i n
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to pul lgirfgceBebbafss Barfaded.f rom t he subsea floor for redressing the
coni cal sealing surface. pri or design for addressing this problemare

illustrated in U S patent 5,103,915, In this design, the subsea well head
housi ng has a second@; seal i ng surface machined below its conical primary

seal i ndBAGKGROUND (QF fdiinl THIN The secondary sealing surface extends

downward and.is of a greater dianeter than the bore. A conventional netal
seal |ocat esAl%{tﬁ?@rtw&r‘t@aﬁ@WﬁHBﬁaﬂmlﬂ‘?@‘?&b@tmwgﬁﬁawﬁ}ﬂeéﬂtﬁ. The

convent giabad fiuchilea 1B mbAbAF haTihg £ B3H"A MEIHRER Enddgore! | head

housi ng.
is lowered from a vessel at the surface over the wellthead housing to connect

C

the subsea well to the surface. The wellhead connector has a connection for
) connecting to the exterior of the wellhead housing. Thus, a wellhead is one
specific type of a tubular joint which is often used in the oilfieid.

The wellhead housing has an upward-facing shoulder on its upper end
that is engaged by a downward-facing shoulder on the lower end of the
welihead connector. The wellhead housing has a conical upward-facing
shoulder at its upper end. The wellhead connector has a conical downward-
facing shoulder. The wellhead connector also has a recess located radially
inward from the downward-facing shoulder.

A metal seal locates between the wellhead connector and the wellhead
housing. The metal seal has a conical upper surface that seals against the



_secondary sealing surface is not used so long as the well head housi ng
prifmary 'sealing surface is in good condition. If the well head I"quiam 2003
primary sealing surface beconmes damaged, then a second seal rin
utilized in lieu of the first seal ring. The second seal ring has a support
surface that |eads to a secondary surface. The secondary surface is
cylindrical and is sized to seal agaipst the secondary surface in the
wel | head housi ng. The support surface on the second seal ring is sized so
that" it will be spaced by a slight gap fromthe damaged primary sealing
surface of the well head housing. This prior art r~ p 4 APR 2003 3 device
clainms that a good seal between the well head housing and the well head
connector can be maintained without need to redress the wel |l head housi ng
prinmary sealing surface. In another enbodinent) the secondary seal surface
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the pri sealing surface, when it fails, is usually eroded due to the

velocity é%%ects of leaking fluid. These erosive effects attack not only

the prinmaryvwhit the metdl seal wrksivell, ihtheachricahsurfaceorsfahe welthéaw surface
which) looking in the direction of the |leaking fluid, presents itself first
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5,103, lffadeeferring to Figure 1 of this appllcatlon the well head 10 is

shown having a single sealing surface 12, which is tapered. Gasket 14 has a

mat chi ng t apkpridh desigrifor addressmgmscprebtmd aredllustrateccirs tlaBi patentr f ace 12
by the connector 18. A clanp, generally referred to as 20 and which is of a

known d&3i0§:915.edor this design) thaeaubseat\uetlmea@mgmamaasecmdame sane
time) forcl the connect or 4 APR 2003 4, 18 down_ agai n asket 14
pacemBaaed belo A Buiriace dueh

to ]Lor esseaql p writs genical iprimayy Real Qealbi ng
12
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tcg er odgheaWaslhezdl hoobirid) andathe acliheadi cunriastbac THe condentiohal s8al
nfiguration of Figure 1, portions of the wall defining bore 22. An

al t er naseals agamstmheoprmarweealyngmurtaoemt rtheewellheadshoeamt Thel03, 915
and shown in Figures 2 and 3 of this application. In Figure 2, the_ original

gasket gecopdanvspaling suriace @ﬁwtelmmspdeagz@ the me}lhggd. h@msmgepn- ~
tapered sealing,surface 30 on th headf%ag B §8H¥% t.he connector 34
o ol anFRANLSeING SUBEGE, 1S5} 9004 sandifian, it WSIRERAHSUSING RIERAMY.
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urface o)

sealing s 8. The intention this desi'gn is to make use of
secondaragainstithe Sepontiane sQfass du the heelireea housmgoa'ﬁhemlgdeaﬁabece 30.
The probl em occurs when erosion danage, which is shown in Figure 3, begins
near t heon theesecontd geabfinglis sigedao thatihwili pesspaced byta sight gapdeamd by
the cross-hatched area 42 in Figure 3) the erosive effects_spread to a

si gni f i dhetdaroaged primanyreedlingaddage ofdhe weltheadbousing. Thhis priaeartan
oversi zed repl acenment gasket) which extends further downwardly with the
intent of sealing against the secondary surface 38 is installed in the
wel | head 32) the result is unsatisfactory as the hoped for 0 4 APR 2003



5 sealing surface 38 has been damaged by the fluid velocity |eaking past
' gasket 26 at surface 30. Thus) the problemwith the design showh 4§ nARR @08%s
2 and 3 of this application is that the secondary sealing surface 38 is
configured so that it is in harms way when the erosive effects of a | eak
begin. It) therefore, is not available as a snooth surface necessary to get
reliable sealing wwth a replacenent dasket made to bridge the damaged
primary sealing surface 30 and further designed to seal up against the
secondary sealing surface 38 which, at this tine, -is not serviceable.
Accordingly, it is an object of the present invention to configure a tubu
| ar connection, one exanple of which could be a well head, internally) so
that in the event |eakage past a gasket occurs, the secondary sealing
surface is available for use in a serviceable condition) thereby allow ng

the leak to be repaired, despite the damage to the prinmary sealing area. By
vi rt ue dgvica&laimpthata sﬂogﬁ%ali wehaeadmrng anstthe wéky
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3, 556, 5687 and 3,507,506. Those skilled in the art w better appreciate

the scoprovitiesHor @ psiatdry corioal sealing surfaceyatonefandgle, maih'mm’tora of the
h}eferred enbodi ment bel ow. 0 4 APR 2003 6 SUMVARY OF THE | NVENTI ON A
t ubul ar secondany conicahsealing isurfaceat amother angldsea wel | head having a
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the primar ar ea, can” sprea ow the’'primary” seal area, |eaves

the seceondne wetoeity effeatsiohldakingfiuidy Thesererosivereffeotseattackadtdnligan be
inserted for sealable contact with the secondary, sealing area for further

wel | opéhapriomary sa&alingFsoeaca!ritiaiso dre adiacemt\wedsehdérnysealihg sudasect i onal

el evatl Ciicn, looking in the direciion of thelhking fiuia, présents itself first so that
the erosive effects wind up damaging not only the primary but the secondary

sealing surfaces in the wellhead. Thus, in effect, the design depicted in U.S.

) Patent 5,103,915 is not serviceable, even with a replacement gasket, since
the secondary surface has irregularities from the erosive effects and can no

longer create a seal with the gasket against the connector. This phenomenon

is illustrated in Figures 1-3 of the present application which depict a prior

design akin to that shown in U.S. Patent 5,103,915. Referring to Figure 1 of

this application, the wellhead 10 is shown having a single sealing surface 12,

which is tapered. Gasket 14 has a matching taper 16 so that it can be
squeezed against the sealing surface 12 by the connector 18. A clamp,
generally referred to as 20 and which is of a known design, secures the

wellhead 10 to the connector 18 and at the same time, forcing the connector



~a primary seal area in the wellhead with no secondary seal area. Figure 2 a
sectiondl elevational view of an alternative prior art design, %hﬂW%PR mmg
use of adjacent primary and secondary seal areas operating with'tHhe
original gasket. Figure 3 is the view of Figure 2, show ng the erosive
effects of a |l eak and damage to the secondary seal area. Figure 4 is a
sectional elevational view of the pregsent invention, using a wellhead as
the preferred enbodinent) illustrating the juxtaposition of the primary and
secondary seal areas) with the original gasket installed. 0 4 APR 2003
Figure 5 is the view of Figure 4, showing that erosion due to a | eak has
eradi cated the primary sealing area and has spread to the transition zone
between the primary and secondary sealing areas. Figure 6 is the view of
Figure 5, showi ng the backup or contingency gasket installed and sealingly
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tapered with reSpect to the longitudinal axis 48 of bore 50, & portion of

whi ch iintetmaMpressiliteyin bore 22hearn oveetime develop adeakpathalwhich beginee! | head
44 and secures the initial gasket 54 to the well head 44. Gasket 54 has a

t aper edadjaceat thesloweri end 24rafdhegasket W iptheapsition iareg belweendorest o an
St apePe EnLepeRa pucase 16, A8 I under Piass0lp BeONS0 SRR PRSI
l?PkptéBgé’f&aﬁé rgsaaﬁ%g}g&ggas%éﬁggggg 130 AdiBol SN face j&i’éﬁ“ﬁ?ﬁh

vel oci 1 T, ARROGHARTE o Fira oo i 115 Vaql PERBRREBOM 820, G o1 °
mterial | OSPXRABG06 khwhOpror it dési@ﬁqenmagﬁa?e&iiﬁng;sfge&?ﬁpftion

of the transition surface 58. wever, as own 1 n Flgure aper ed

secondagyi 63,81 5rand shbageirbPiguresahd@ efithigapplicatien. sh&igure2ftrgire 6, a
contingency gasket 54' can be inserted between the well head 44 and the

connect orighzal gasket 26 isoshewnt with itshdaperest aurfages2@ tfirgdy agginshthe it
cont ai ns tapered surfages ' a 66),  of jch spurface 66 confornms to the
cotondnigpeliseaing stage A0 oAdae JueIaad dzy s BRESTS, 16 caRRest 54

is clamped by clamp 36 to hold tapered surface 28 against the sealing surface *

30 of wellhead 32. Sealing surface 30 is set to be the primary sealing surface,

while an adjacent surface 38, which can be cylindrical or tapered, extends!' &
immediately below the primary sealing surface 30. During normal operations
with an effective seal being formed between surfaces 28 and 30, the gasket ,
26 is not in contact with the secondary sealing surface 38. The intention of
this design is to make use of secondary sealing surface 38 should leakage
occur past sealing surface 30. The problem occurs when erosion damage,
which is shown in Figure 3, begins near the lower end 40 of the primary
sealing surface 30. As indicated by the cross-hatched area 42 in Figure 3,
the erosive effects spread to a significant portion of the secondary sealing
surface 38. Thus, when an oversized replacement gasket, which extends
further downwardly with the intent of sealing against the secondary surface 38
is installed in the wellhead 32, the result is unsatisfactory as the hoped for



s surface 65, which can be radial or sloped and preferably is parallel to

" surface' 58 on the well head 44 or the tubular connection on mhich%hipR 2003
invention is used. Thus) the contingency gasket 54' has two sealY g
surfaces 56' and 66, separated longitudinally by a transition surface 65.
If the surface 58 is still intact, then gasket surface 65 has an
opportunity to seal against it in cogunc tion with gasket surface 66 on
surface 60. The gasket 54' can have a mrror imge of surfaces 56) 66 and
65 at an opposite end) in the preferred enbodi nent, to allow for a simlar
sealing effect to) for exanple, a connector 52. In the preferred

enbodi nent) the transition surface 58 is cylindrical, but it can have a
slight taper and still be within the scope of the invention. It is the
positioning of the secondary sealing surface 60 out of the flow path of the
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fluid. at physical juxtaposition, coupled w t he
pri mar y 3ssfahisrapplicefien ¢s ffaf thersddundeey sediing stafdde 8848 dordigured sonsur es

that, even in the event of failure of the prinmary seal at surface 46,
er osi onthvatlil isrinhada'syaytwhes dhe edesiye effdcts 9f alebkdeegin. 4t thieneforae
conti ngency gasket 54' can be installed with the know edge that it wll
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sonme wel perate a enperatur n excess o es in

excess QfhiéR; APthi®%ime, i8 notesatviceamld.i ons) wel | operators require netal
seals. Inview 0 4 APR 2003 9 of this, many solutions used in the past to

repair | eaks Agtordiegly, litis\aei bbjeetioftherasentsnventionttorcdrfigusei & tubhupv ol ve
resilient seals, cannot be used in these operating conditions. The

i nt er f adar cennaction, baegexamplantiwhich ceuld bg aawellhead, internatlyyso that sever al
ways. One is debris that | ands .on the ealin(j%P rea%aereu on the
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t hrough a m nor | eakpath can al so damage the sealing surface severely and
can er odeonfigurationt dfthenpresertinvention allowsdonetliaisledisel of Weecandaryoccur s,
a resilient gasket has not been effective to solve the problem Instead, a
bore seafr baekupaealing pudace in conjanclignwitha backupmrgontinganay gaskets4 t o
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caused by, debhirhency gasket to the wellhead configuration is also one of the novel

inventions disclosed.

Other related wellhead designs of the prior art are disclosed in U.S.
Patents 5,687,794; 5,039,140; 4,709,933; 4,563,025; 4,474,381, 4,214,763;
3,749,426; 3,556,568; and 3,507,506.

Those skilled in the art will better appreciate the scope of the present

invention from a review of the description of the preferred embodiment below.



~or renote-operated vehicle inpact or inproper well head handling, is noticed
on the rig) it can be buffed out or the actual well head housing r pLﬁﬁﬁg.
On the other hand) if such a problemis discovered subsea, a resiﬁ' é@pB
gasket has been used in the past with sonme success. It should be noted that
t he.gaskets thenselves) if not properly designed, or if the connector 52 is
not properly locked to the well head 44, or if for sonme reason the primary
seal ing surface has been nechanically altered, conditions supporting a |eak
wil Il be 0O 4 APR 2003 io present. In view of the tenperature and pressure
requi renents of well operators and the need to use netal-to-netal seals in
those conditions, many of the solutions tried in the past can no | onger be
used in nost installations. It thus becones nore inportant to be able to
configure the sealing-rareas, both primary 46 and secondary 60, in a

config 1 ﬂ.WhET T |ﬁ M seallng\area wi |l not be damaged due to
erosiv primary ~ seallng area 46. It should be
noted that tf tﬁﬂ’%‘ ?gbé%g”,

reduction in ?11 ore size ofaﬁbore E%)&F\Aﬁﬁg ﬁ‘i‘ e glte'm rgﬁ\rﬁgl nst ead,

the presptifranryeahd Setoridaey \wodl lareds Allows fiis ase&yf abacklp GreeomeRL Y

sealing area 60 is spaced apart fromthe primary seatitngarea 46 and set
back sgericy gasketifon engagementwith the setondarysealrarea ifitherwelihead! | at
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t aper Q@,rg Mﬁ r posure
to har ﬁhrho iV g?é&@%ﬁ éﬁ rﬁregﬁgbc\??y Pé Sﬁlr?"s%ﬁf Piéo%?})’rsé at area
46. TheththédMa aysgal fvaia maﬁec&édl A bagkap drricontimgencycgasiet dasbel | kel y
is area 60 to be dana ed by er05|on‘_SLaLadwdrﬁiepenLLy, .the longer the
separ at msertedsfoaaealaézge comackwiththelsecondgry serling areador furtheewslien ar eas
46 and 66 Wi Thin Timts of the contirngercy-gasket 54 to.reach..surface 60
and seaPPeRBUONS; vely, the less likely is surface 60 to be damaged. 0 4
APR 2003 _m The foregoing disclosure and descripti.on of the invention are
illustrative and explanatory thereof) and various changes in the size,

shape PBRIEE BESCRIPTROIN'OF TRE bRAWSNERS ai | s of the illustrated

con uCg;Un-“nHy—be—naéé—mrégnur-deparrrng fromthe spirit of the

i nvent ion. aFigure 10is4a 4BEYidAABRelbYatibARMABw of a prior art design, indicating
a primary seal area in the wellhead with no secondary seal area,

Figure 2 a sectional elevational view of an alternative prior art design,
showing the use of adjacent primary and secondary seal areas operating with
the original gasket.

Figure 3 is the view of Figure 2, showing the erosive effects of a leak
and damage to the secondary seal area.

Figure 4 is a sectional elevational view of the present invention, using
a wellhead as the preferred embodiment, illustrating the juxtaposition of the
primary and secondary seal areas, with the original gasket installed.



1. A tubul ar gasketed oonnection for connecting a first and second nenbers,
wherein at | east one of said nenbers further conprises: a tubular body

having a bore along its longitudinal axis and a primary sealing s&rfamazp@
a secondary seating surface separated by a transition surface, wh rlbi I

said surfaces circunscribe said bore; ' at |east one of said surfaces

di sposed for sealing contact with the; gasket to seal the connection, to 2.
The connection of claim1) further conprising: an initial gasket n®Uhtable
at l'east over said primary sealing surface while | eaving said secondary
seal ing surface exposed to said bore for initial operation of said
connection. 15 3. The connection of either of clains 1 or 2, wherein: said
transition surface extends in a generally longitudinal direction for a

di stance, which protects said secondary sealing surface fromerosion due to

| eakage past said Lnitial, gasket. 20 4, The connection of any preceding

cl ai ny wher ciFigure 53 i viaHeot Figurd dy phewa, Talgosian de o Idathasal or

br cedi i adicAn iesPAmA el bHER SRaBES Rprédnto be 18AHGR aShern *"

respect | | [ | ; 3. 13 6. The connection of

any pr ec%%w’r%rgwae?ﬁ]ﬁhmrdgﬁn:s%%'tﬁﬂaga?%é{'ﬁ%| I'on surface and said primry

20 1 oront anglEe I Sicw HFIGHRSS: SnoRind hoBathupor aetigneg! 10 2!
gasket installed and sealingly disposed against the secondary sealing area

Y which is unaffected by the erosion damage.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to Figure 4, the wellhead 44 has a primary sealing surface 46
which is tapered with respect to the longitudinal axis 48 of bore 50, a portibn
of which is shown in Figure 4. The connector 52 is mounted above the well-
head 44 and secures the initial gasket 54 to the wellhead 44. Gasket 54 has
a tapered surface 56 which conforms to the primary sealing surface 46 to an

area just above transition surface 58. Located below tfransition surface 58 is
tapered secondary sealing surface 60. Arrow 62 illustrates how a leakpath
) begins between primary sealing surface 46 and the conforming tapered
surface 56 on gasket 54. As seen in Figure 5, hatched area 64 illustrates the
ravages of erosion as the metal disappears due 'fo high velocity fluid flow past
the primary sealing surface 46. The band of material lost expands at its lower
end to encompass a significant portion of the transition surface 58. However,
as shown in Figure 5, the tapered secondary sealing surface 60 is unaffected.
As further shown in Figure 6, a contingency gasket 54’ can be inserted be-
tween the wellhead 44 and the connector 52, which is longer than the original
gasket 54 such that it contains tapered surfaces 56’ and 66, of which surface
66 conforms to the secondary tapered sealing surface 60. In between is



s sealing surface. 7. The connection of any preceding claim wherein: said
" secondary sealing surface is substantially cylindrical or taperg ‘MPR”ZUIB
respect to said longitudinal axis. io 8 The connection of any precedi ng
claim wherein: both said primary and secondary sealing surfaces are
tapered, the taper of said primary sealing surface being at a different
angl e than the taper of said secondary sealing surface. 15 9. The

connection of any preceding claim erein: both said primary and secondary
sealing surfaces are tapered, the taper of said primary ,sealing surface
bei ng at substantially the sane angle as the taper of said secondary
sealing surface. zo 10. The connection of any preceding claim further
conprising: a contingency gasket nmounted in place of said initial .gasket,
sai d contingency gasket engaging at |east said secondary sealing surface

S  acSargEe €8, Wificy B bebfadahor SoRedHhd romRbIgIS frlalloh (rERRbe . <o

conti nggnel theskweliheadt44tor the thbulansbhheotion &re Wiick a6 AeNmtisaasi ng
surfaces. s 12. The connection of claim 10 or 11) wherein: a contingency

gasket usednitnss thé coptingency gasket 54 hastwysealing surfatesdbé! apd68; gasket
havi ng an annul ar shape and defining three distinct surfaces substahtiany
par al | sepasated lprpgitugnauy_tbyaasiramsi onsiriaseobBari the susiase 58 isstil Tubul ar
20| e G B B 5y 4 S 5o SSFAEL L
ConneCtl O wils bAERSt Srtacs 6678 stirfddsd " M Gadkd54 can have a mirror
l image of surfaces 56, 66 and 65 at an opposite end, in the preferred embodi-
ment, to allow for a similar sealing effect to, for example, a connector 52.

In the preferred embodiment, the transition surface 58 is cylindrical, but
it can have a slight taper and still be within the scope of the invention.

It is the positioning of the secondary sealing surface 60 out of the flow-
path of the fast-moving fluid which is escaping through a leak between pri-
mary sealing surface 46 and tapered surface 56 of gasket 54 which, in part,
protects the secondary sealing surface 60 from the erosive effects of the fast-
moving fluid. That physical juxtaposition, coupled with the separation of the
primary sealing surface 46 from the secondary sealing surface 60, ensures
that, even in the event of failure of the primary seal at surface 46, erosion will
not damage the secondary sealing surface 60 so that the contingency gasket
54’ can be installed with the knowledge that it will perfect the seal between
the wellhead 44 and the connector 52.

Recent developments in the oilfield have dictated that the seal between
the wellhead 44 and connector 52 be of metallic construction as opposed to
being a resilient seal. One of the reasons for this requirement is that some
wells operate at temperatures in excess of 350°F and at pressures in excess

of 12,000 psi. In these conditions, well operators require metal seals. In view



wherein at |east one of the tubular bodies has at |east two sealing
" surfaces and a transition surface between them said gasket conpgi&i ' §
~ annul ar shape defining a bore therethrough having a | ongitudi nal "axi's

an upper and ewer end; said shape further conprising a first and second
seal ing surfaces adjacent at |east one of said upper and | ower ends, said
seal ing surfaces separated longitudimally fromeach other by a transition
surface. ZO 14. The gasket of claim 13, wherein: said sealing surfaces on
sai d annul ar shape are di sposed transversely to said |ongitudinal axis. 0
4 APR 2003 15 15. The gasket of claim 13 or 14, wherein: said transitional
surface on said annul ar shape is disposed substantially parallel to or
transverse to sad longitudinal axis. s 16. The gasket of any of clainms 13
to 15, wherein: said surfaces on said annul ar shape conformto the sealing

and tr yfthisi Ararsrsdlatiess asedtinl rspastte mfpaméakslbémdh%eegegh%ad The

gasket of claim’1l6, wherein: io said shape furthere conpdsiN I rst and
second 4% anidthe connectorBRasdichbiovbvearesilientesealsd cannet bendseéddai d pairs
of first and second sealing surfaces each separated longitudinally from
each otthesemwpesatingreandibensur f ace. 18. The gasket of claim 16 or 17,

W th 1ts conflh teasaBehwEos g daskat sl 414 seaftl Sismrces Hedadagetng
ther ew i NoviPal wdys. 98HE Walis HeBigthafiands bh thd €6y area whereupon

" the connector 52 is locked down on the wellhead 44 through a connection of
) known design, thus impregnating the sealing surface with debris or leaving a
multitude of small dents in the sealing surface. This manifests itself as a slight
leak in the first BOP test and has generally in the past been fixed with the use
of a resilient gasket between the wellhead 44 and connector 52. Erosion
damage of the sealing surface caused by extended flow through a minor
leakpath can also damage the sealing surface severely and can erode
through the entire hub area of the wellhead 44. When this occurs, a resilient
gasket has not been effective to solve the problem. Instead, a bore seal and
spacer spool are run into the bore 50 of the wellhead 44 to provide a replace-
ment sealing area for the gasket between the wellhead 44 and the connector
52.

It damage to the primary sealing area, which can be caused by debris
or remote-operated vehicle impact or improper wellhead handling, is noticed
on the rig, it can be buffed out or the actual wellhead housing replaced. On
the other hand, if such a problem is discovered subsea, a resilient seal gasket
has been used in the past with some success. It should be noted that the
gaskets themselves, if not properly designed, or if the connector 52 is not
properly locked to the wellhead 44, or if for some reason the primary sealing
surface has been mechanically altered, conditions supporting a leak will be



~ said second sealing surface |Is engageable with its conform ng surface on 2
0 one of said tubular bodies for sealing therewith) even if erosion has
destroyed the integrity of sealing surfaces on one of the tubul ab bohPR<2003
that conformto said first and transitional surfaces on said annul ar shape.
20. The gasket of any of clains 13 to 19) wherein: a s said sealing
surfaces on said annul ar shape are atosubstantially the same angle with
respect to said |ongitudinal axis. ' ~ D4 APR ZOD3. 16 ' 21. The gasket
of any of clains 13 to 19, wherein: said sealing surfaces on said annul ar
shape are at different angles with respect to said |longitudinal axis. 5
22. A tubul ar gasketed connection substantially as herei nbefore descri bed
with reference to and as illustrated in Figs. 4 to 6 of the acconpanying
drawi ngs. 23. A gasket for a tubular connection between a first and second
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effects of high-velocity fluids if a leak occurs at area 46. The further away
that area 60 is placed from area 46, the less likely is area 60 to be damaged
by erosion. Stated differently, the longer the separation distance as measured
in the longitudinal direction between areas 46 and 60 within limits of the
contingency gasket 54’ to reach surface 60 and seal effectively, the less likely

is surface 60 to be damaged.
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The foregoing disclosure and description of the invention are illustrative
and explanatory thereof, and various changes in the size, shape and materi-
als, as well as in the details of the illustrated construction, may be made
without departing from the spirit of the invention.
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CLAIMS:

1. Atubular gasketed connection for connecting a first and second members,
wherein at least one of said members further comprises:

5 a tubular body having a bore along its longitudinal axis and a primary
sealing surface and a secondary sealing surface separated by a transition surface, wherein
all said surfaces circumscribe said bore;

L]

. al least one of said surfaces disposed for sealing contact with the gasket
to seal the connection.

10
2. The connection of claim 1, further comprising:
an Initial gasket mountable at least over sald primary sealing surface while
leaving said secondary sealing surface exposed to said bore for initial operation of said
connection.
15
3. The connection of either of claims 1 or 2, wherein:
said transition surface extends in a generally longitudinal direction for a
distance, which protects said secondary sealing surface from eroslon due to leakage past
said initial gasket.
20
4, The connection of any preceding claim, wherein:
said fransition surface Is substantially cylindrical or tapered with respect to
said longitudinal axns
25 5. The connection of any preceding claim, wherein:

said primary sealing surface is tapered with respect to said longitudinal

axis.
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6.  The connection of any precéding claim, wherein:
both said transition surface and said primary sealing surface are tapered,
the taper of sald fransition surface being at a different angle than the taper of sald primary
5 sealing surface.

1. The connection of any preceding claim, whereln:
sald secondary sealing surface Is substantially cylindrical or tapered with
. respect fo said longitudinal axis.
10
8. The connection of any preceding claim, wherein:
both said primary and secondary sealing surfaces are tapered, the taper of
said primary sealing surface being at a different angle than the taper of said secondary

sealing surface.
15
9, The connection of any preceding claim, wherein:
both said primary and secondary sealing surfaces are tapered, the taper of said
primary sealing surface being at substantially the same angle as the taper of said
secondary sealing surface. '
20

10.  The connection of any preceding claim, further comprising:
a contingency gasket mounted in place of said initial .gasket, said
contingency gasket engaging at least said secondary sealing surface while spanning over
said primary seal‘ing surface and said transition surface.

25
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surfaces.
5 12.  The connection of claim 10 or 11, wherein:

a contingency gasket is mounted in place of said initial gasket, sald

contingency gasket having an annuler shape and defining three distinct surfaces

substantiafly parallel to said primary, transition and secondary surfaces of said tubular body;

sald tubular body being a subsea wellhead and said second member of said

10 connection being a welthead connector.

13.  Adgasket for a tubular connection between a first and second tubular body
. wherein at least one of the tubular bodies has at least two sealing surfaces and a transition

surface between them, said gasket comprising:

15 an annular shape defining a bore therethrough having a longitudinal axis

and an upper and lower end;

said shape further comprising a first and second sealing surfaces adjacent

at least one of said upper and lower ends, said sealing surfaces separated longitudinally

from each other by a transition surface.

20
14.  The gasket of claim 13, wherein:

said sealing surfaces on sald annular shape are disposed transversely to

said Iongitudmal axs,
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paralle! fo or ransverse to said longitudinal axis.

5 16.  The gasket of any of claims 13 to 15, wherein:
. said surfaces on said annular shape conform to the sealing and transition
surfaces of at least one of the tubular bodies.
L ]

17.  The gasket of claim 16, wherein:
10 said shape further comprising a first and second sealing surfaces adjacent
both said upper and lower ends, sald pairs of first and second sealing surfaces each
separated longitudinally from each other by a transition surface.

18.  The gasket of claim 16 or 17, wherein:
15 said transitional surface on said annular shape is engageable with its
conforming surface on one of said tubular bodies for sealing therewith.

9.  The gasket of claims 16 to 18, wherein:
said second sealing surface Is engageable with its conforming surface on
20 one of said tubular bodies for sealing therewith, even if erosion has destroyed the integrity
of sealing surfaces on one of the tubular bodies that conform to said first and transitional
surfaces on said annular shape.

20.  The gasket of any of claims 13 to 19, wherein: 7
25 sald sealing surfaces on said annular shape are at substantially the same

angle with respect to said longitudinal axis.
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to said longitudinal axis.

einbefore described
5 22. Atubular gasketed connection substantially as her .

with reference to and as illustrated in Figs. 4 to 6 of the accompanying

drawings.

i ar
23. A gasketfora tubular connection between a first and second tubul

) 10 body substantially as hereinbefore des
ilustrated in Fig. 6 of the accompanying drawings.
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