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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
platiorm. In these installations, the lower end of the riser connects to the top of a
stress joint that is designed to connect to the weflhead 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 strﬁcture 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.




Where the upper tie back connector body and the stress
joint are configured as a single piece conponent,
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In accordance with a second aspect of the present invention, there is provided an
apparatus for connecting a riser to a subsea wellhead assembly, comprising: a tie-back
for connection to the wellhead assembly, the tie-back connector including an elongate

~tubular tie-back body and a connector assembly radially outward of the tubular body; a
fie-back body flange mechanically connected to the tie-back body, the tie-back body
flange having a mating face upwardly from the tie-back connector for connecting to the
ﬁser, the tie-back body flange comprising different materials than materials comprisihg
the riser; a riser flange connected to one axial end of the riser, the riser flange having a
mating face facing away from the riser, for mating with the mating face of the tie-back
body flange, said tie-back body and said riser each formed from a metallic material, said
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In accordance with a fourth aspect of the present invention, there is provided
an 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 and a connector assembly radially
-outward of the tubular body; a tie-back body 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, said tie-back body and said riser each
formed from a metallic material; a riser flange mechanically connected to the riser,
the riser flange having a mating face facing downwardly from the riser for mating with
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tubul ar tie-back body and the tie-back body fl ange;
one or nore threaded nenbers passing through and
joining the sandwi ch flange, the riser flange, and the
ti e-back body flange; and one or nore insulation
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nore threaded nenbers joining the riser flange wth
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insertion or removal of said connector assembly on said tie-back body; and
an electrical insulating material carried at the second axial end of the tubular
connection body for electrically insulating the tubular connection body from the riser.
In accordance with a sixth aspect of the present invention, there is provided
an apparatus for connecting a riser to a subsea wellhead assembly, comprising:
a tie-back connector for connection to the welthead assembly, the connector
including an efongate tubular tie-back body; and a tie-back flange having first and
second axial ends, with said first end having a connection for separable connection
to an axial end of the tie-back body and said second end having a matlng face for
connecting to a riser facing the mating face.
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connection structure for securing a riser to a
subsurface wel |l head assenbly, conprising: an

el ongate, tubul ar connection body having first and
second axial ends; a tie-back connector for
connection to the well head assenbly, the connector
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threaded members passing through and joining the sandwich flange, the riser flange,
and the tie-back flange; and one or more insulation washers positioned between a
corresponding one or more threaded members joining the riser flange with the tie-
back flange.

In accordance with a ninth aspect of the present invention, there is provided

an 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
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joint, the tie-back flange conprising different
materials than materials conprising the riser stress
joint; a riser flange connected to one axial end of
the riser stress joint, the riser flange having a
mating face facing away fromthe riser stress joint,
for mating with the mating face of the tie-back
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Hi&l?&re%@&éd&%ity materials are used in the construction of the stress joint to
minimize the effects of riser generated stresses in thewellhead connector. The
connection fixture provides electrical insulation between the engagement points of the
stress joint and the tie-back connector to minimize corrosive galvanic action.

In a preferred embodiment, the connection structure provides an upwardly
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
upwardiy facing flange is preferably threaded fo the top of the tie-back connector.

2d




upwardly fromthe tie-back connector for connecting to
the riser, the tie-back flange 2c conprising
different materials than naterials conprising the

ti e-back body; a riser flange nechanically connected
to the riser, the riser flange having a mating face
facing downwardly fromthe riser for mating with the
mating face of the tie-back flange; a radially
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t hreaded nenbers passing through and joining the
sandwi ch flange, the riser flange, and the tie-back
flange; and an insulator including an insulation ring
bet ween the tubular tie- back body and the tie-back
flange and one or nore insul ation washers positioned
bet ween a correspondi ng one or nore threaded nenbers
joining the riser flange with the tie-back flange. In
accordance with a tenth aspect of the present
invention, there is provided a connection structure
for securing a stress joint to a subsurface well head,
conprising: an elongate, tubular connection body
having first and second axial ends; a well head
engagenent structure at the first axial of the body
and stress joint connection structure at the second
axi al end of the body; and electrical insulating
material carried at the second axial end of the
tubul ar connection body for electrically insulating
t he connection body froma stress joint connection
structure. In exanple enbodi nents, a connection
structure is provided between a stress joint in a
riser and a tie-back connector of a subseawel | head.
The connection structure joins a stress joint of one
material with a wellhead tie-back connector of a
different material. The connection structure allows
conponents of the tie-back connector to be assenbled
over the tie- back connector without first having to
be maneuvered over a long stress joint. Hi gh stress
capacity materials are used in the construction of the
stress joint to '
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mnimze the effects of riser generated stresses in

t hewel | head connector. The connection fixture

provi des electrical insulation between the engagenent
points of the stress joint and the tie-back connector
to mnimze corrosive galvanic action. In a preferred
enbodi nent, the connection structure provi des an
upwardly facing flange extending fromthe top of the
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Figure 2 is an enlarged vertical sectional view of the connection structure of

and clai

Figure 1.
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.




i nvention secured to the upper body (indicated in
dotted line) of a tie-back connector. Figure 2 is an
enl arged vertical sectional view of the connection
structure of Figure 1. Figure 3 is a vertica
sectional view of a nodified formof the connection
weieaeioor e  of the present invention. Fi guraszoieess2
vertical sectional view of yet another nodified form
of the connection structure of the present invention.
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be welded to an extended portion of stress joint. The tie-back body 186, including the

flange 18, may be constructed of a much less expensive low ailoy steel. The physical
connection of the steel and fitanium alloys in the presence of saltwater can produce
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 fo 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




joint flange 12a to the tie-back flange 18. The studs
are threadably received wwthin tapped bores forned in
the tie-back flange 18. A gasket 36 provides a seal
between the stress joint flange 12a and the tie-back
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The stress joint flange 112 has a mating 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 ‘
fiange 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
o components together. Compression seals 136 and 136a prevent leakage in the

connection structure 110.




conmponents. Exanpl es of such insulation materi al

i nclude ceram c or ceram c-coated steel.

Addi tionally, an OD of the threaded studs 30 is

preferably smaller than the mating hole in the flange

12a t hrough which they pass, to create a gap around
wadneaded studs 30 and prevent el ectri caCT/umBarsszs

bet ween t hreaded studs 30 and flange 12a. Figure 3

illustrat es a nmodi fi ed enbodi ment of the present
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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.




Figure 4 illustrates another enbodi nent of the
connection structure of the present invention
i ndi cated generally at 210. As with the enbodi nent of
Figures 1-3, the connection structure 210 includes an
el ongate tubul ar tie-back body 216 and a tie- back

wd loange02218 nechani cal |y connected to thecriussacddody
216. Conponents of the enbodiment of Figure 4 that
correspond with those of the enbodi nent of Figures 1

and function in the sane or siml|ar nmanner, have
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adapted to resgectlvel engage %Booves 231 and 233
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i nward position may be caused by axial novenent of
the retaining nmenber 250 relative to the | atch menber
228, such as occurs when the bolts 254 are tightened
on the studs 252. Mating cam surfaces 260, 261 on the
. latch nmenber 228 and the retaining nenber 250 slidably
engage during the axial novenment of the retaining
menber 250 to cause the radial novenent of the |atch
menber 228. 6 WO 2004/ 022902 PCT/ US2003/ 025324




The tie-back flange 218 has an upwardly facing mating
face 222 for connecting to a stress joint 212. A
stress joint flange 212a at the base the of the joint
212 has a mating face 226 facing dowwardly for
' ith the mating face 222 of the tje-
w@%@%"gﬂl& Studs 230 and nuts 232 securﬂg?iug%@]}"é?sﬁ‘*
212 to the tie-back flange 218. An insulation ring
234 between the opposing faces and 222 and 226
provi des el ectrical insul 8liAdM$et ween t he engagenent
points of the stress joint 212 and the tie-back
flange 218. Insulating washers 238 conplete the
el ectrical insulation of the dissimlar netals of the
connection structure fromeach other. Al though
speci fic enbodi nents of the invention have been
described herein in sonme detail, it is to be
understood that this has been done solely for the
burposes. of dederAdparadus foecommettings deepteca subséat he
‘ ' j i.s not intended to limt the scope of
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tie-back body; and a tie-back flange assenbly having

first and second flanges, with said first body flange
Zhavi ng a connect Apapparatus @p defisiddgn Egaimec furiber ¢coonpaising:
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flange at their mating faces.

3. An apparatus as defined in Claim 2, wherein the tie-
back body and the riser flange are of dissimilar materials.

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.




renovabl e from said body flange, and said body flange
bei ng renovable fromsaid tie- back body for insertion
or renoval of said connector assenbly on said tie-back
body. 2. An apparatus as defined in aim1l, further
conprising: the riser flange nechanically connected

wotzo04tofpe02r i ser, the riser flange having aroraistmyezinee
for engagenent with the tie-back body flange; and a
securing structure for renovably securing the riser
flange to the tie-back body flange at their mating
faces. 3. An apparatus as defined in Caim2, wherein
the tie- back body and the riser flange are of

di ssim |l ar matery 4. | in
6.0 ai m 3, furt hen’&"gépﬁz&[elﬁgsl %déﬁﬁaf'ﬁ%ﬁ%mﬁ%?w
insulatorebmptisascal | y i nsul ati ng between the tie-back body and
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‘threadedrmergbdre jomdranthe isert flamgb avitk theotibsbaokdotypBangeser f | ange.
8 WO 2004/ 022902 PCTI US2003/ 028324 6. An apparatus as

defined in Claim4, wherein the insulator conprises:
7.0ne or nore i nsWredgparatueaidefined osChin hddrthenoamprising:
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apparatus as defined in Claim1, further conprising:

a threaded connection between the tie-back body flange

and the tie-back body. 8. An apparatus as defined in
Caiml1, further conprising: a sandw ch flange for

8POSVAN ARARSL UBRILd IR | Rulepoes ©f the 1 e back

‘bod ange an he riser rlange. 9. An apparatus as
comprisiitef i ned in Caim8, wherein the
a sandwich flange for positioning between the mating faces of the tie-back body

flange and the riser flange.

9. An apparatus as defined in Claim 8, wherein the

sandwich filange comprises:
an insulating material for electrically insulating between the riser flange and the

tie-back body flange.

10.  An apparatus as defined in Ciaim 1, further
comprising: . ,

a radially movable latch member for connecting the tubular tie-back body and the
tie-back body 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 body
flange when the latch member is moved radially inwardly.

1. An apparatus as defined in Claim 10, wherein the radially movable

latch member comprises:
mechanically actuated dogs or a C-ring locking member.




sandwi ch fl ange conprises: an insulating material for
electrically insulating between the riser flange and
the tie-back body flange. 10. An apparatus as defined
in Cdaim1l, further conprising: a radially novable
| at ch menber for connecting the tubular tie-back body
waiennese ti e- back body flange, the | at cPCOTAR/028324
conprising upper and |lower teeth adapted to engage
grooves about adjacent ends of the tubular tie-back
body and the tie-back body flange when the latch
menber is noved radially inwardly. 11. An apparatus as
defined in Caim10, wherein the radially novabl e
| at ch menber conprises: nechanically actuated dogs or
a CGring locking nmenber. 9 WD 2004/ 022902
PCT/ US2003/ 028324 12. An apparatus as defined in
Caimdl, further conprising: a seal nenber for sealing
between the riser flange and the tubul ar tie-back
body. 13. An apparatus as defined in Claim1l, wherein
the tie back body is a low alloy steel and the riser
flange is a titaniumalloy. 14. An apparatus for
1Z onnfac appagatas as sefingddn £lambls dathenedmhprisndy:assenbl vy,

= S Pt i ForBRt of R e e RBURFho B ™

an el ongate tubul ar tie-back body and a connect or

7 o Acanbertify o ety MBI babieh BERL 0o e

' back body isea backopstdyl, artitthe tiéer-flangis attahjurhlage havi ng a

mating face facing upwardly fromthe tie-back
connector for connecting to the riser, the tie-back
14bodynfdppagtuscionporirgicting aliisdrdo asubsagt eri al s t han

materi.al s conprising the riser; a riser flange
weliheadggw.gamp%%e axial end of the riser,. the riser
a tiellsaek eorir@ee¢ton for @onnection to the wellhead assembly, the tie-back

connector including an elongate tubular tie-back body and a connector assembly
radially outward of the tubular body;

a tie-back body flange mechanically connected to the tie-back body, the tie-back
body flange having a mating face facing upwardly from the tie-back connector for
connecting to the riser, the tie-back body flange comprising different materials than
materials comprising the riser;

a riser flange connected to one axial end of the riser, the riser flange having a
mating face facing away from the riser, for mating with the mating face of the tie-back
body fiange, said tie-back body and said riser each formed from a metallic material, said
riser and said riser flange being removable from said body flange, and said body flange
being removable from said tubwiar body for insertion or removal of said connector
assembly on said tubular body; _

a threaded connection between the tie-back body flange and the tie-back body;

‘and

an electrical insulation material separating the different materials of the tie-back
connector and the riser flange. ' '
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mating face facing away fromthe riser, for mating
with the mating face of the tie-back body flange,
said tie-back body and said riser each formed froma
metallic material, said riser and said riser flange
bei ng renovabl e from said body flange, and said body
wof Zo@ngmez bei ng renovabl e from sai d t ubul activszbys/d2eszs
insertion or renoval of said connector assenbly on
sai d tubul ar body; a threaded connection between the
ti e-back body flange and the tie-back body; and an
el ectrical insulation nmaterial separating the
different materials of the tie-back connector and the
riser flange: 10 WD 2004/ 022902 PCT/ US2003/ 028324 15.
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saichiimbackdwdy and said fisergach formed;folt a meflicngtetialng o
a i iRMgd @S&maﬁﬁﬁﬂ%nﬂ@&@&vﬂf b Yisér, ﬂi@ﬁsﬁﬁﬂddg&%vmg ai d
riser and said riser fl ein rom sai d

mating fas5dgaing GyguATdin OB dhetsdsad 1sargad SRRMRS Rngs BERG. T r om

removabi%qirdiin kiig bo@ﬂ"éﬁg@oéhd ol bddgﬁﬂhgé B&in femmmfonoéalﬁ #ed
nnect or assenbly on. sai

i e-ba bod ded
back bowawnmﬁlwrmwéﬁf %%0?’1"@9’1956%65‘&’&%/0 %(\41 ‘%

@%&d@@%nr%&ﬁé‘ﬁ béwSadheitetback 86@eidree ape $het treansuaa@ody,
et ween t mat 1 ng . faces of the tie-bac 3y b
a sangwichdlange for pP$lféﬂfy19 betwgersthg mating f?qeéﬁ’gﬁ‘e HP&\DI‘ ‘?98
flange ar@r’(hé Réé}lﬂ%ﬁ @%é@n@hﬁcﬁ'ﬂaﬁ@é corfipiifiy arpnﬂédiatmgﬁﬁmbﬁ| (7140
ween the riser flange and one or nP ob
electricallylipsulating betwesg the nser flange and one or more of the tubular t:e-back

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

the riser flange, and the tie-back body flange; and
one or more insulation washers positioned between a comresponding one or more

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

16. Apparatus for connecting a riser to a subsea wellhead
assembly, comprising: . |

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

radially outward of the tubular body;
a tie-back body flange mechanically connected to the tie-back body, the tie-back

11




body and the tie-back body flange; one or nore
t hreaded nenbers passing through and joining the
sandwi ch flange, the riser flange, and the tie-back
body flange; and one or nore insulation washers
positi oned between a correspondi ng one or nore
wa20940229e2d nenbers joining the riser flan@€THBI0b3/2BA4
ti e-back body flange. 16. Apparatus for connecting a
riser to a subsea well head assenbly, conprising: a
tie-back connector for connection to the well head
assenbly, the tie-back connector including an
el ongate tubul ar tie-back body and a connector

nbl iall d of I : .
flange haftfig SR SR od eyt e e s riok BN Bbr 5P Edaneing
to the riségi(:?id&gaiza-g%@urbﬁs/ Oz)é anﬂ eai? lneen:t?ch forired\Wond MﬂEMEﬁa!; .
' . acin

a gt A e sontasER P s R s dk AdAf 4 0 "

mating fa?@ fa*ch? cﬁo&g%glﬁﬁi’tﬂgthlb: r?ebrgtc (i;eiiﬁggl;i wi_tgthré_ r:ating leadesﬁrth@ﬁ@—h
or ned. . :
back flange SR Togh Y ARG iy e v roigle Hood B9Fes. and .
said bodyrfiampe deing remdviablg floacsaid fieback buiyfaringtrfonforaemoved of | ser
ing face of the tie- back

. for mati with the mat

said connpp@hag’en%&@%tdstéepb%wg)og&i d riser flange being

a rgﬁ_ﬁlwmblﬁlé Iat@llfn&]?ribfér fmdygliémng gze t!:ngar (;tiea:;cadk bodiyarid thage
) [ re e om sai d.tie-bac 0 r rLfion
tio-back e fes, IR 4 el e fppaC BT R egafied
engage gidoRedaisdut bdjd%e‘nt a'nc{)sa:ld itfed iujbuhgﬁ@ebhdbc bdoﬂy ahtéI ﬂm;}tteebad«hogy )

connecting the. tubular tie-back body and the tie-bac

fiange Whﬁﬂgiﬁ 'Pfchﬂg%'?be( ﬁé'“?vgfjéﬂd’ﬁbrfﬂwm@onpri si ng upper and

oné onmbrd thriabeditiembed fassing tiyaash gidijoning tisdner flasheareht

. engtgs):I (ﬁa t he Eubul ar tie-back body and the tie-back
the tie-bagit oAy lapdei @99 when the | atch nenber is moved radial ly

an iirmgﬁ_tcd!inqumr?qnsqmiba riPTE,I betan ﬁftﬂbglasﬁq@battgi bmgkjyighg ough
. an nin e riser. nge an the.tl e- C oay
the tio-bagk Spdydlangs ndene st e insuERiin paghers PaTianRE RENECRR 1 ng
corresponditig BeRIbr hitfe thedided mdntrrdjpiiingbd Yisaringé With thecticbisenk
body flange and one or nore insulation washers

body flangsssi t i oned bet ween a

17. A connection structure for securing a riserto a
subsurface wellhead assembly, comprising:

an elongate, tubular connection body having first and second axial ends;

a tie-back connector for connection to the wellhead assembly, the connector
including an elongate tubular tie-back body and a connector assembly radially outward
of the tubular body; ‘ )

a wellhead engagement structure at the first axial of the body and riser |
connection structure at the second axial end of the tubular body;

a tie-back body flange mechanically connected to the tie-back body, the tie-back
‘body flange having a mating face facing upwardly from the connector assembly for
connecting to the riser, said tie-back body and said riser each formed from a metallic
. material, said riser being removable from a tie-back body flange at an upper end of said
. tie-back body, an(_i said body flange being removable from said tie-back body for
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correspondi ng one or nore threaded nmenbers joining the
riser flange with the tie-back body flange. 17. A
connection structure for securing a riser to a
subsurface wel | head assenbly, conprising: an el ongate,
- wd 2iphBtz connection body having first andecrasonshssts al
ends; a tie-back connector for connection to the
wel | head assenbly, the connector including an
el ongate tubul ar tie-back body and a connector
assenbly radially outward of the tubular body; a
wel | head engagenent structure at the first axial of
t he body and riser connection structure at the second
insertion,Qy r&m%ﬂ&f #Aid eernecion assamitiner said tie-backhpdy by 1 ange
afRidraitatinduiating %Hféﬁl Séi'né@ at A8 sbéchaKePehthe fubbiar

tie-back body e having a.mating face facing
connectionkon fay el@ﬁtﬁlﬁ@'tvwass ing &he f@buiaémq:tgpnfb@ﬁy remibbsarng

to the rlser said tie-back body and said riser each

terial, said riser being
E BGCEI'PBI?FE tp;eeaso%nagahglaw AAYEeIN an upper end
said nse@Eo:ﬁéﬁ:éés alflafgdacdh H@d¥nd 8fhesBed body flange being
renovabl e fromsaid tie-back body for 12 WO
2004/ 022902 PCT/ US2003/ 028324 insertion or renoval of

192l dAGRRAGSELA BraGtaRHe defifBd ieCidint 18whain body; and an
electrical insulating material carried at the second

said eleciigal insWatinggnatedial is easipden thededy Banasn body for
electrically insulating the tubular connection body
fromthe riser. 18. A connection structure as defined

20.n ch sPPRCLiORBIEHCHITR a8 Sefingd B aippHWhe8® 4 1 ange at
said bodgga% igkhredfbbRiengBged oS8ld tubliar @orﬁ@ﬁl“mda?” structure

ined in"Claim118 wherein said elecfrica
insulating material is carried on the body flange. 20.

21A COMBEicHth SthudiFe lé&‘%ieﬁﬁecﬂiﬁf(tfélﬁﬁs Wh&k M 18 wherein
sai d body flange i s threadab % engaged to said tubul ar

said body fangeds connepled jo said lubujar conprstion bedydwrarediatiemgyable

clamping@éhaqd in G aim 18 wherein said body flange is
connected to said tubular connection body by a
radi al ly novable
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cl anping elenent. 13 22. Apparatus for connecting a
riser to a subsea wel | head assenbly, conprising: a
ti e-back connector for connection to the well head
assenbly, the connector including an el ongate tubul ar
ti e-back body; and a tie-back flange having first and
second axial ends, with said first end having a
connection for separable connection to an axial end of
the tie-back body and said second end having a mating
face for connecting to a riser facing the mating face.
23. An apparatus as defined in Claim22, further
conprising: a riser flange mechanically connected to a
22 Apearatus fier cenrastingq Asegle asabsemwellnaad pysgmbly EPFING:
aHRARIR T eclr ¥8? chRRCHBH to itk WaftRa@hasddrbly, iRr BARéctor
_flange; and securing structure for securing the riser
including Paﬁgl@gﬂfé tundartiebagkehodyidndhge at their mating faces.
azﬁe-bﬁég(CfEaR(g@ ha&iﬁgfﬁra%nd 8bEdhA%xidl et with $aid i B cPhairghe

tle- onnector and the riser flange are of

connectipnden seppreablagenaggtion to amaxial apd gp the tigrbaek Hadyrnd ssish i n

second EhPhaVirdd'a nfatihd A8 fof BEMELTIgNS a M8y %aefng kiRl Mkting Phce.
el ectrically Tnsulating between the {ie-back body and

the riser flange. 26. An apparatus as defined in
28! ai WnZppatiied & BerhBin OIS 8 FUrte&BRMphisRg: an

Insulation ring between the tie-back body and the
ariseeffange aesbanicafly connesled ta afiser, the rigef fange havings spia s,
BRI | o GRRk flaRfeCali MOrE
face fori n .Lﬂggt“}"gﬁ’ﬁ"mfahgﬁ'ﬁ@é g{;"%f’?@gnﬁﬁet %@ﬁaa cor respondi ng
seqvsing strugtufedor secuing dp risentianae tpdhelierbackiflangg ajdheirt | ange
: i the tie-back flange. 28. An apparatus as defined
mahngf%’l\ﬁné% aim 22, further conprising: a threaded connection
bet ween the tie-back flange and the tie-back body. 14

9. hi ' he vhekebnatde
249 AR a?@%gﬁ%%ytaﬁfﬂéd rediained wWherGindhdieXFack

mat i ng e of the tie- back flange mates with a
the riserflangenarefd clissiofilammatedals. f | ange.

25, An apparatus as defined in Claim 24, further comprising:
an insulator for electrically insufating between the tie-back body and the riser

" flange. ‘

26. An apparatus as defined in Claim 25, wherein the insulator comprises:
an insulation ring between the tie-back body and the riser flange.

27. An apparatus as defined in Claim 25, wherein the insulator comprises:
one or more insulation washers posifioned between a corresponding one or
more threaded members joining the riser flange with the tie-back flange.

28. An apparatus as defined in Claim 22, further comptising:

- athreaded connection between the tie-back flange and the tie-back body.
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30. An apparatus as defined in Caim?29, further
conprising: a sandw ch flange for positioning between
the mating faces of the tie-back flange and the riser
flange. 31. An apparatus as defined in C aim 30,
wherein the sandw ch flange conprises: an insulating
material for electrically insulating between the riser
flange and the tie-back flange. 32. An apparatus as
defined in Caim?22, further conprising: a radially
novabl e | atch nenber for connecting the tubul ar

24 1 e- Ragkprady agdsinkd @ Clhive2d) atiereirl the geafing faee bithe tie-
menber conpri si.ng g{')ger and | ower teeth adapted to

back ﬂa@agarg?éesgﬁfb@fr@g"%fs fafigenlage: ends of the tubul ar
tie-back body and the tie-back flange when the |atch
menber is noved radi allé inwardly. 33. An apparatus as

3Qef i Aag@pperaios ap Aefined indina 2% fP'ﬁ?@rP%P”aﬁ"lgy nmovabl e
4 @Jrﬁ%ch'ﬂ“aﬂ’g@for ssam B twddh GRAMBRHITRY fadest tHediedsheR G88ge0r
C-ring I 0cking rre er. 34. An apparatus as defined
and thejrigecliangg 22, wherein an internal dianmeter of one or
nore conponents of the tie- back connector is greater
“than an external dianeter riser fl ang adapt ed
3to cOnReRralus aniﬁ@eﬂ."éCB%ﬁO HFRIG gy saneion lande
%H.gﬁggg us as defined in Gaim 22, where an ext er nal
neter of one or nore conponents of the tie-b
apdnsiatingmaterial fos slegtrigaly insulatbbetypenthg faerdiangs a%??*?es er
; f e adapted to connect to the tie-back connector.
t'ebadldégg' An apparatus as defined in Caim22, further
conprising: a seal nmenber for sealing between the

g 1S Ag#ﬁf?&?&ﬁs &efhgglrttélg’i@ﬂ fdrih@r &ﬂl%ﬁsmBOdy 37. An

appar S as wherein the tie- %Ck
agedipily goyabie latcharenger for eanesiieg mﬁéulwiag tie-bagkchoge and t
tie-backtflatngg' tHER ,ﬂambé%omgmﬁd @ddé? alfld)fowﬁpﬁgﬁfddb;ﬂgd B &rigage
ss j ol nt sed
grooves about adjacent ends of the tubular tle—back body and the tie-back flange when

the tatch member is moved radlaliy inwardly.

33. An apparatus as defined in Claim 32, wherein the radially movable latch

member comprises:
mechanically actuated dogs or a C-ring locking member.

- 34 Anapparatus as defined in Claim 22, 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.

35. An apparatus as defined in Claim 22, where an extemnal diameter of one or

more components of the tie-back connector is less than an intemal diamgter of a riser
' flange adapted to connect to the tie-back connector.
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assenbly, conprising: a tie-back connector for
connection to the well head assenbly, the tie-back
connector including an elongate tubular tie-back body;
a tie-back flange nechanically connected to the
tie-back body, the tie-back flange having a mating
face facing upwardly fromthe tie-back connector for
connecting to the riser stress joint, the tie-back
flange conprising different naterials than materials
conprising the riser stress joint; a riser flange
360nnéotapparatys an definet i Claim2 futhercoripeEng: st ress j oi nt

the riser ehawn a mat from
3 ! Feiber e 380 PateeH it et b o et RBLRGIEERK g

body. face of the tie-back flange; a threaded connection -
between the tie-back flange and the tie-back body; and
el ectrical insulation material separating the

afli ffﬁh%PE)arﬂﬁ% 8¢ tefined Bf Claine23, vherbindiie ticstoath dodyis adovd t he
ar atus for connecting a riser to

alloy Slge@ﬂﬂé'éeaf'%gﬁ?wgéﬁaﬁg WMAYY-  conprising: a tie-back

connector for connection to the well head assenbly, the
ti e-back connector including an el ongate tubul ar
tie-back body; a tie-back flange nechanically

380nn efdpachtdsdfot doanddting b asdr sheshjjointtiba stibsea lo@tiheadf | ange
havi a mating face facing upwardly fromthe tie-back
%%ﬁWE@E%W“Wﬁmgconnectlng to the riser, the tie-back

4 i.@m déﬂﬁé&d:ﬁb%nﬁédhf)@ﬁﬂﬁé el zebembbifane iebagki al s
nmprising .the tie-back 16 a riser flange

°°""e°WéEﬁ!&'ﬁf”&éﬁ“l%’o@ﬁﬁﬁ%@ﬂaé(ﬁ'etb@q ﬂ%dyrl ser, the riser flange

a tie-bablWArYe rechRichl ﬁﬁé‘c{édfta%éﬁb Wy @he/tsé_bwmmh@e
riser; a threaded gnectlonbtvveent?(ﬁtle- r"
having 2 maliae a&ﬁaaoaww«aaﬂb CconnREtar dpe

riser stBESjoint, AR f@bé&tﬂéﬁgﬁ‘cdnﬁbﬁsmgtdﬁé@eﬁt &S‘a@éi‘ual%fthéﬁlmaieh&s back
flange  and the riser_flange, the sandw ch f
compﬂsmqtb? .ﬂ§¢rr§§eﬁw°1nﬁ§mssf fange prigcied to pRe axiahead of ﬁl@glsres/

stress ;d»ﬁls We&tsbnﬁhnlgemﬁﬁ@a H?sﬁn@ fae8 FadiigPdvity fRRFthe MSer@tresdiomt,Of
ubul ar "tie-back.  body and the tie-back flange
for matmg w:th the mating face of the tie-back flange;
a threaded connection between the tie-back flange and the tie-back body. and
electrical insulation material separating the different materials of the tie-back

connector and the riser flange.

39. Apparatus for connecting a riser to a subsea wellhead assembly,
comptising: |
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
o the riser, the tie-back flange comprising different materials than materials comprising

the tie-back body;
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one or nore threaded nmenbers passing through and
joining the sandwich flange, the riser flange, and
the tie-back flange; and one or nore insulation
washers positioned between a correspondi ng one or
nore threaded nenbers joining the riser flange with
the tie-back flange. 40. Apparatus for connecting a
riser to a subsea wel |l head assenbly, conprising: a
tie-back connector for connection to the well head
assembly, the tie-back connector including an

aGisOIEMge rﬂeéhakhuadnyt:bmeb&eko iediser, thd liser Ratde tiavingge
ani cal | gnec ed. to the tie-back body, the

ma"“gg‘?"egﬁ'%ﬂow? %’HH "OMPHSa mating face facing upwardly
alttiresaddnhédtion deltween MRt iick fiafgeam e tiebeck byt he

riser, the tie-back, f rising different
orSAD PN ol PSRN PSR, g TRat g oSt U e sk flange
and the hgéiylanget Eﬂéﬁndﬂoﬂ;ﬂlﬁﬁgd@ﬁﬁﬁﬁhg ahhnsmtng matem! fop the
e rise ange havjng a _nm e
* electricall EviAINg poweasihe eSS A PTG ChE AR T g
body and ﬁfé&;éqfackiﬂgngd e- back flange; a radl ally m)vabl e latch

menber for copnec the tubu ti.e-bac and
op e P Easd MERRES Patsie iegh SnaIAIRS LG sartsg

flange, th&ﬂﬁrﬂﬁrﬂﬁe hAIBIe teaRick flaepamy t o engage QTOOVGS about
j acent erds of the tuy bulq?g?tl e- back bod\é and the

0'!‘1‘ ‘éf pefeingu 2488 waghe!s Positioned Betwiren 8 A9EPSRAITNG YRe or
mbALthAdaki¥d Harert ining MR Mier MHGR Wilh'tRa deBacremings.s

passing through andjoining the sandwich flange, the
riser flange, and the tie-back flange; and an

401 NS WrBkatus fHCoHRESy & Rser BsddbbéRelliead akeimben t he

tubular tie-back body and the tie-back flange and one
CRP§ge i nsul ati on washers positioned between a 17

aﬁ@bﬁa@mﬂ&taaopaﬁm@&noﬁ% teliiRasipsssaRblycts tibDatk ng t he
riser qe with the tie-back flange. 41. A

conned%mu angatiubylar Yedhackbeditii ng a stress joint to a
a f4LBSAN HaRGE metRAAIGAR onreeBRtd fetd-back body, the tie-back

flange having a mating face facing upwardly from the tie-back connector for connecting
o the riser, the tie-back flange comprjsing different materials than materials comprising

'_ the tie-back body;, ,

ariser 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; _

aradially 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 mcludmg an insulation ring between the tubular tie-back body and
the tie-back flange and one or more insulation washers posutloned between a
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an el ongate, tubular connection body having first and
second axi al ends; a well head engagenent structure at
the first axial of the body and stress joint
connection structure at the second axial end of the
body; and electrical insulating material carried at
the second axial end of the tubular connection bedy
for electrically insulating the connection body froma
stress joint connection structure. 42. A connection
structure as defined in Caim4l wherein said stress
corresppngiing.one Qs Aiogr threaded membemdeng ths fises Bangerwithdhe fie-bagked
flange. CONnection adapted to nate with a second fl anged
connection at an axial end of a stress joint 43.
Connection structure as defined in Caim42 wherein

4$ai dagbfsdclibrrsfuctuld Tordedlrinath sebeointlo d subs@facked in the
mating face of said first flanged connection. 44. The

welhaad ceamniisiegy uct ure as defined in Caim42 wherein
af enoﬁgéte rtasuuéﬂ BRfRSlon BEANRAE RSt &dtsBB&fépé}JiHl ¥ndngaged

tO sali d tubul ar connect’l on body . he connecCti on

head angagaimend siryclise atthefiest ﬁ%ia,'?f W?et?%'b' @nd sirepsioipts t

connecu’bh SGRGte a@@n@%@@édd%&ual endsTmesddidand said t ubul ar
connection body by a radially anabIe cla
electacal ipsulating material carried at the seCond axial end of the ubu ar

connection body for electrically insulating the connection body from a stress joint

connection structure.

42. A connection structure as defined in Claim 41 wherein said stresg joint

connection structure comprises a first flanged connection adapted to mate with a
second flanged connection at an axial end of a stress joint.

43.  Conneclion structure as defined in Claim 42 wherein said electrical

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

44, - The connection structure as defined in Claim 42 wherein said first ﬂanged
connection is threadably engaged to said - tubular connection body.

45, The connection structure as defined in Claim 42 wherein said first flanged

connection is connected to said tubutar connection body by a radially movable clampmg

~ element.
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