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Substantial effort has been exerted in the design of the structure used to connect
the lower end of the riser string to the wellhead to minimize the effects of the stresses
acting through the riser. A stress compensating tie-back connector may be used to tie
back a subsea well to a floating surface structure such as a SPAR or tension leg
platform. In these installations, the lower end of the riser connects to the top of a
stress joint that is designed to connect to the wellhead to absorb part of the stresses
exerted by the riser. The riser, stress joint and tie back connector are all run as a unit
that is lowered through the water from the surface strdcture and secured to the subsea
wellhead. Conventional prior art assemblies frequently construct the upper tie back

connector body and the stress joint as a single piece component.
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facing flange extending from the top of the tie-back connector adapted to mate with and
secure to a downwardly facing flange at the bottom of the stress joint. The upwardly
facing flange is preferably threaded to the top of the tie-back connector.

In a modified form of the Invention, mechanically actuated radial dogs or C-ring
locking members are used to secure the upwardly facing flange to the top of the tie-

back connector.
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Figure 3 is a vertical sectional view of a modified form of the connection structure

* of the present invention.

Figure 4 is a vertical sectional view of yet another modified form of the

connection structure of the present invention.

Detailed Description of Invention

Figure 1 illustrates a preferred embodiment of the connection structure of the
present invention, indicated generally at 10, for connecting a stress joint 12 to a subsea
wellhead assembly (not illustrated). An upper body of a tie-back connector, indicated
generally at 14, extends toward the water surface from the subsea wellhead assembly .
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damaging electrical currents that are conducive to rapid corrosion and destruction of the
connection. The effects of this phenomenon are minimized by providing electrical
insulators to separate the engagement points of the two metals. To this end, an
electrically non-conductive bent insulating ring 34 is disposed between the tie-back
body 16 and the stress joint flange 12a. The insulation ring 34 may comprise an upper
sealing surface for sealing with the gasket 36 and for insulating between the gasket 36
and the riser flange 12a. The insulation ring may further serve as a spacer to space -

apart portions of mating faces 22 and 26 to prevent electrical contact between them (as
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_ Is threadably engaged with the tie-baCk flange 1
A riser fiangarl 12gviaiemed aldhadaseaigeriseseintii 12.ne upper body

oﬁ'hy%?rets.%?éiﬁfaﬁ%gceow Had'a Jh;'fgﬁng face 126 facing downwardly from the
riser 112 to a sandwich flange 134 held between the stress joint flange 112a and the
tie-back flange 118. Threaded fasteners 131 including studs 130 extend through
flange openings in the flange 112a and sandwich flange 134 into threaded receptacles
in the tie-back flange 118. Nuts 132 are tightened onto the studs 130 to secure the
components together. Compression seals 136 and 136a prevent leakage in the

connection structure 110.



Ariser flange 1 12a is fornmed at the base of a riser
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retaining member 251 including threaded studs 252 and nuts 254. The threaded studs
252 are received in tapped receptacles formed in the flange connector 218.

Radial movement of the latch member 228 into the radially inward position may
be caused by axial movement of the retaining member 250 relative to the latch member
228, such as occurs when the bolts 254 are tightened on the studs 252. Mating cam
surfaces 260, 261 on the latch member 228 and the retaining member 250 slidably
engage during the axial movement of the retaining member 250 to cause the radial

movement of the latch member 228.
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venuzing stthﬂ:tumesfut seauringdhp risseflange teether tievbaek flange at their

sul ation washers positioned between a corresponding

matlngﬁ% C%r nore threaded menbers J oining the riser flange

with the tie-back flange. 7. An apparatus as defined

in Aaim1l1, further conprising: a threaded connection
b3t weeon@pparates Baclefined iny6laime wiereirsthea tik-baskgonnector and

4/ 028324 8. An apparatus as
the "s\égf'%ﬁgﬁ %9%%?:851*5% yﬁﬁg%( Sh the mat | ng face of the
tie-
4. An apparatus as defined in Claim 3, further comprising: _
an insulator for electrically insulating between the tie-back body and the riser

‘ ﬂange.'

5. An apparatus as defined in Claim 4, wherein the insulator comprises:
an insulation ring between the tie-back body and the riser flange.

6. An apparatus as defined in Claim 4, wherein the insulator comprises:
one or more insulation washers positioned between a corresponding one or

more threaded members joining the riser flange with the tie-back flange.

7. An apparatus as defined in Claim 1, further comprising:
a threaded connection between the tie-back flange and the tie-back body.



back flange mates with a mating face of a riser

flange. 9. An apparatus as defined in Caim@8, further
w@ommpneddng: a sandwi ch flange for positioni ngPOEUSINE028324

the mating faces of the tie-back flange and the riser

flange. 10. An apparatus as defined in Caim9,

wherein the sandwi ch flange conprises: an insulatin

nfit er i Ah apparatieesdefiapd yn Claion Liwheyeiiethgavating tace; @gthe tie-
| d t je- f . An t
back R Eatwil B mel PERGIE PRTAR8: g o radialty

nmovabl e | atch nmenber for connecting the tubular
ti e-back body and the tie-back flange, the latch
n@nber Ao @pperatius@sdedeed i &1aigyd fuitber GOMBEYINEd t o

e . Qr \/eSs, LL - . le:

£ Sa T BRESE PRt f e M iy 8ol PP ie-pack flange
and thendarflarggenoved radially inwardly. 12. An apparatus as

defined in Caim1l, wherein the radially novable

| atch nenber conprises: nechanically actuated dogs or

- ri QR REd il Slai St

[ 1né:CI a)iignéff&%\%ﬁe}?& n an[afi r#grlﬂﬁrg’apgnet eil;h%o c??}\géﬂ g?ﬁ’ge

noorapasesionent s of the tie-back connector is greater

than an external  dianeter of. a riser flange adapted

L suikiing mata ot for degitainfualivg Petvest e s ng0s end the
tie_ba@§f|gﬁ§é_ﬂed in Caim1l, where an external dianeter of

one o nore conponents of the tie-back connector is

| ess than an internal dianeter of a riser flange

20b41 0295BB RS B AEFA A T TP aRThASaS 2o
dgfradiady nibvabfi Bitch meritehg6r cormeicting fige tubusale-baokissdy and the
for sealing between the riser flange and the tubul ar

tie-back #ange ktheijatoh mewbepgorppisingtuppes anddpwatigetthadariedhto engage
groov%ﬁ @%{5@ g?ﬁ]p%ﬂ?eﬁdseémgl‘iu Lﬂgytié-fba?r lgg)ﬁ'y 2P tRY tiRlfk e when

ange 1S a titani Uma
the latch member is moved radially inwardly.

12.  An apparatus as defined in Claim 11, wherein the radially movable latch
member comprises:

mechanically actuated dogs or a C-ring locking member.

13.  An apparatus as defined in Claim 1, wherein an internal diameter of one
or more components of the tie-back connector is greater than an external diameter of a

riser flange adapted to connect to the tie-back connector.

14.  An apparatus as defined in Claim 1, where an external diameter of one or
more components of the tie-back connector is less than an internal diameter of a riser

flange adapted to connect to the tie-back connector.



17. Apparatus for connecting a riser stress joint to a

subsea wel | head assenbly, conprising: a tie-back
w@ooaeeioer for connection to the well head asseptl/ys2005re28324

ti e-back connector including an el ongate tubul ar

tie-back body; a tie-back flange nechanically

connected to the tie-back body, the tie-back flange

ha6i ngAha apmaratysfasciefinediin G laiphar turtper comprisingt i e- back

RBRE b o SOBEAR i e SRR e oo

bodythan materials conpr|5|ng the riser stress joint; a
riser flange connected to one axial end of the riser
stress joint, the riser flange having a mating face

f fi‘?' ngﬁﬁv%arét%g}atsce Ine %Gi{\] Cﬁ%ah‘?ESwhEh{h}a g}% ﬁ?—'bg@%h&? is a low

I e-ba

alloy StbeEad@dw@nweangmsfaeutmmm tlhey.t i e- back flange and
the tie-back body; and electrical insulation nmaterial
separating the different materials of the tie-back
connector and the riser flange. 18. Apparatus for
connecting a riser to a subsea well head assenbly,
cafpr i SApgaratusi fer bamrkeatingreexsarrstiess joiohteea subsea welltnead
wel | head assenbly, the tie-back connector including

ﬁS%?fHEE{aPQmPUBW ar tie-back body; a tie-back flange

TEGeD r{b@é@héc%mspé&%édﬁohhs thé WelREXd BesmblyNthe tie-back

ange having a mating face facing upwardly
connéctoninchaling an ledarigate hutedardie-back bodyiecting to the

a tie-fagiCfiandd Mechaniafkeonfe R fEMRLIGHOS Rudy. the Bhdack flange
havm?@'bhatnﬂa@ 2t 2} ?elil?-gg{ QWA frer H@&@Bé&@&&ﬂféctcﬁ fbi 86rinecting to the

| ange necha connected to the riser,, the riser

riser $tr%ﬁ$g@lniath|ert@ aacsha angs ¢eerisiag |dif§§f§6t/mftﬂ|%/tffandﬁﬂelﬁléls

comp{u'lsg] theanns%p%ﬁggfﬁlrﬁggg%%th%@g@SB tﬁﬁob{ag%ge ‘Bg rof the riser

stres@ }Eﬁmt‘; th.'mnw flarigedrivirig'® matingrfacée a@cﬁﬁg @f/vatyif&)nh itite Heerkstress joint,
and the riser fla g ékthe sandw ch flange

for mg%wltglth@ 'Taaf'ngr@ewﬁ%t' flangeor el ectrically
%H}eaz'{gie:a%ok?ﬂe ﬁ?b&ﬂ\%éﬁ F&/tid-b3Aofa ¥ and thePfie-BREEbBEY; and

ar tie-
electncal insulation material separating the different materials of the tie-back

connector and the riser flange.

18.  Apparatus for connecting a riser to a subsea wellhead assembly,

comprising:

a tie-back connector for connection to the wellhead assembly, the tie-back
connector including an elongate tubular tie-back body;

a tie-back flange mechanically connected to the tie-back body, the tie-back
flange having a mating face facing upwardly from the tie-back connector for connecting
to the riser, the tie-back flange comprising different materials than materials comprising
the tie-back body;
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body and the tie-back flange; one or nore threaded
menbers passing through and joining the sandw ch

wo b@age290t he riser flange, and the tie-back flpoDes2oasos324
one or nore insulation washers positioned between a
correspondi ng one or nore threaded nenbers joining
the riser flange with the tie-back flange. 19.
Apfszr flange froechamicedly tiongeatedite éne riserm theisesdlange raving a

a t.ie-back connector for
mat'”gcaf%ﬁﬂgb?'%grq W%gﬁmmeaas%fssenbl y, the tie-back
QARSI cdritelctigh betdeertien@aback fingeand ties ﬁ@-‘b&cl@@diﬂy,
a tie-back flange nechanically connected to the

& sansindeh fange farmpesitioaingbatweendhe enating fages ofihg tigyback flange

ot k5B PBFAG B 0 4 ARG RO o

electri¢Myné Shamty BefwWerrethe riser Aanhge ant lone draherd off the tubular tie-back
rising the tie-back body; a riser flange

body afﬂégtﬁﬁﬁiec%qwﬂaf&%ect ed to the riser, the riser flange
P e A 55 R o B i

nat | ack
flangef thenriger flangedarad the tieback ﬁarhgﬁ andnenber for connecting

the tubul ar tje-back, bod tie-back f

ORE qrdpets AswiEen @@%&Pr%zwt'%ﬁﬂépe%ﬂ?'&n|%a§rweﬁ@afﬁ"d one o
zﬁqg,gt

tu ultgféétofég?gac bo y a%g%} he ti n%]ack ea%lgé%@gﬁﬁﬁ

the latch nenber is noved radially |nwardl y; one or
re threade assing,through 0|n|n
T AP aT 08 AOECOTRRg 21 1 AguoSaA RSy PESdmbl”
fcbﬁﬁﬁ%mg’.md an insulator including an i nsul ation ring

bet ween the tubul ar tie-back body and the tie-back
fa timbaclaaanrerobior gopeectipntpdbe welliaad assembly thetie-hack

conne 5} ERRfl P ohdB AL RREL B ronber ) o1 i ng t e

H teebatk fa09ge widdhahltally cenrettéd td trengsbadbody, the tie-back
flangeg\%gg’fg?; Iggagmztfragg tfalljcgnr(\eg Lgsva?d?)(/: %Jrglmn eatlesggglfcszor%noelcrt%r fo?cgnnectmg
to the riser, the tie-back flange comprising different materials than materials comprising
the tie-back body;

a riser flange mechanically connected to the riser, the riser flange having a
mating face facing downwardly from the riser for mating with the mating face of the tie-
back flange;

a radially movable latch member for connecting the tubular tie-back body and the
tie-back flange, the latch member comprising upper and lower teeth adapted to engage
grooves about adjacent ends of the tubular tie-back body and the tie-back flange when
the latch member is moved radially inwardly;

one or more threaded members passing through and joining the sandwich
flange, the riser flange, and the tie-back flange; and

an insulator including an insulation ring between the tubular tie-back body and
the tie-back flange and one or more insulation washers positioned between a
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wel | head, conprising: an el ongate, tubular connection
body having first and second axi al ends; a well head
wengagzyent structure at the first axial of theChU83003/028324

and stress joint connection structure at the second

axi al end of the body; and electrical insulating

material carried at the second.axjal end of the . ]
correspepdIngrone BhMAE] Hupadedinenapersidiping thaInsgr flaage with {ge tie-back
ﬂangeﬁhe connection body froma stress joint connection

structure. 21. A connection structure as defined in

Claim 20 wherein said stress joint connection

structyre conprises a fjrst fLang%ﬂ_connection adapt ed

t4P - mat & GANGCHON SEUEIHER FAr SRGHUNS BRYESPIYRT 1@ SHOsHITage

08l IHada c8inbRiSgl 0i Nt. 22. Connection structure as
defined’ in ai%Zl wherein said electrical

i ars eloagatey twhitlar ¢arineicton dradyduhvimg fitsé andtsiesgnd axial efds;

said, first flanged connectiqQn. .23. The_.connection -

F MaUpHAE age GRAERL AR A1 le 57t i B fROBRH #0 stress foint
connektign g8 dctué® BNBR! deondaxid) epdsERhy bedgaaeyl to said

t ubul ar connection body. 24. The connection structure

Rleetdcalipsulpingmatenisl camed af thesgicand iaxial end £ deejtubular

connef 36 BfSH 6% <tEe HEA b GRADG T birletgeh Hody R & gyRébs foin

connection structure.

21. A connection structure as defined in Claim 20 wherein said stress joint
connection structure comprises a first flanged connection adapted to mate with a
second flanged connection at an axial end of a stress joint.

22. Connection structure as defined in Claim 21 wherein said electrical

insulating material is carried in the mating face of said first flanged connection.

23. The connection structure as defined in Claim 21 wherein said first flanged

connection is threadably engaged to said tubular connection body.
24. The connection structure as defined in Claim 21 wherein said first flanged

connection is connected to said tubular connection body by a radially movable clamping

element.
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