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Applications: [0001] This application clains the benefit of the filing date
of U S. provisional patent application serial nunber 61/075,809, filed on
June 26, 2008, the disclosure of which is incorporated herein by reference.
Field of the Invention: [0002] This invention relates in general to offshore

drilling and well production equipnent, and in particular to connectors for
tieback external risers. Brief Description of the Draw ngs: 100.031Figure 1
is a fragnentary cross sectional illustration of an exenplary enbodi nent of

an external hydraulic tieback connector.

EXTERNAL HYDRAULIC TIEBACK CONNECTOR

Cross Reference To Related Applications:

[06001] This application claims the benefit of the filing date of U.S. provisional patent

application serial number 61/075,809, filed on June 26, 2008, the disclosure of which is

incorporated herein by reference.

Field of the Invention:

[0002] This invention relates in general to offshore drilling and well production

equipment, and in particular to connectors for tieback external risers.

Brief Description of the Drawings:

[0003] Figure 1 is a fragmentary cross sectional illustration of an exemplary embodiment

of an external hydraulic tieback connector.

[0004] Figure 2 is a fragmentary cross sectional illustration of an exemplary embodiment

of the external hydraulic tieback connector of Figure 1 during the landing of the connector onto a

wellhead.

[0005] Figure 3 isa fragméntary cross sectional illustration of an exemplary embodiment

of the external hydraulic tieback connector of Figure 2 during the locking of the connector onto



[0004] Figure 2 is a fragnentary cross sectional illustration of an
exenpl ary embodi ment of the external hydraulic tieback connector of Figure
1 during the | anding of the connector onto a well head. [0005]Figure 3 is a
fragnentary cross sectional illustration of an exenplary enbodi nent of the
external hydraulic tieback connector of Figure 2 during the |ocking of the
connector onto the wellhead. [0006] Figure 4 is a fragnentary cross

sectional illustration of an exenplary enbodi ment of the external hydraulic
ti eback connector of Figure 3 during the unlocking of the connector from
the wel | head. [0007]Figure 5 is a fragnentary cross sectional illustration
of an exenpl ary enbodi nent |

the wellhead.

[0006] Figure 4 is a fragmentary cross sectional illustration of an exemplary embodiment

of the external hydraulic tieback connector of Figure 3 during the unlocking of the connector
from the wellhead.

[0007] Figure 5 is a fragmentary cross sectional illustration of an exemplary embodiment
of the external hydraulic tieback connéctor of Figure 3 during the unlocking of the connector

from the wellhead.

[6008] Figure 6 is a fragmentary cross sectional illustration of an exemplary embodiment
of an external hydraulic tieback connector.

[0609] Figure 7 is a fragmentary cross sectional illustration of an exemplary embodiment
of the external hydraulic tieback connector of Figure 6 during the locking of the connector onto

the wellhead.

* Detailed Description of the Exemplary Embodiments:

[00010] In the drawings and description that follows, like parts are marked throughout the
specification and drawings with the same reference numerals, respectively. The drawings are not
necessarily to scale. Certain features of the invention may be shown exaggerated in scale or in
somewhat scﬁematic form and some details of conventional elements may not be shown in the
interest of clarity and conciseness. The present invention is susceptible to embodiments of
different forms. Specific embodiments are described in detail and are shown in the drawings,
with the understanding that the present disclosure is to be considered an exemplification of the
principles of the invention, and is not intended to limit the invention to that illustrated and
‘described herein. It is to be fully recognized that the different teachings of the embodiments

discussed below may be employed separately or in any suitable combination to produce desired
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of the external hydraulic tieback connector of Figure 3 during the

unl ocki ng of the connector fromthe well head. [0008]Figure 6 is a
fragmentary cross sectional illustration of an exenplary enbodi ment of an
external hydraulic tieback connector. 100091Figure 7 is a fragnentary cross
sectional illustration of an exenplary enbodi ment of the external hydraulic
tieback connector of Figure 6 during the Iocking of the connector onto the
wel ' head. Detailed Description of the Exenplary Enbodinents: [000101ln the
drawi ngs and description that follows, |ike parts are marked throughout the
specification and drawings with the sane reference nunerals, respectively.
The drawi ngs are not necessarily to scale. Certain features of the

i nventi on may be shown exaggerated in scale or in somewhat schematic form
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assembly 100 includes an outer tubular sleeve 102 that includes an inner flange 102a at one end

having a stepped internal shoulder 102b, an annular internal recess 102¢, an annular internal
recess 102d, an annular recess 102e, and an annular internal recess 102f at another end. The
sleeve 102 further defines a longitudinal flow passage 102g, a longitudinal flow passage 102h, a
' Jongitudinal flow passage 102i, a radial flow passage 102j that connects the longitudinal flow
passage 102g to the internal annular recess 102d, a radial flow passage 102k that connects the
longitudinal flow passage 102h to the internal annular recess 102f, and a radial flow passage 1021
that connects the longitudinal flow passage 102i to a lower location within the internal annular
recess 102f.
[00012] A tubular actuating sleeve 104 is received within and mates with the annular
internal recess 102d of the outer tubular sleeve 102 that defines a tapered annular internal recess
1042 at one end, a plui‘ality of circumferentially spaced apart radial windows 104b, and a lower
tubular end 104c.
[00013] A tubular piston 106 that includes an annular external recess 1062 at one end is
received within and mates with the internal annular recess 102f of the outer tubular sleeve 102.
In an exemplary embodimer;t, the external annular recess 106a of the tubular piston 106 mates
with and in received within the internal annular recess 102d of the outer tubular sleeve 102 and

the upper end of the tubular piston 106 is threadably coupled to the lower tubular end 104c of the



results. The various characteristics nentioned above, as wel| as other
features and characteristics described in nore detail below, will be
readily apparent to those skilled in the art upon reading the follow ng
det ai |l ed description of the enbodinents, and by referring to the
acconpanyi ng drawi ngs. 1000111Referring initially to Figure 1, an exenplary
enbodi nent of a tieback connector assenbly 100 includes an outer tubular .
sl eeve 102 that includes an inner flange 102a at one end having a stepped
i nternal shoul der 102b, an annular internal recess 102c, an annul ar
internal recess 102d, an annul ar recess 102e, and an annul ar internal
recess 102f at anot her end. The sl eeve 102 further defines a |ongitudinal
fl ow passage 102g, a |ongitudinal flow passage 102h, a | ongitudinal flow
passage 102ityatigg siecatiléd. f| ow passage 102j that connects the |ongitudina

fl ow passage 102g to the internal annular recess 102d, a radial flow
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annul ar external recess 106a at one end is received within and mates with

t he i nter N@leRRRkifdindhBeEe&8h hO2hulafintthe reoest B12¢ bithadugr ull@evee 1@2. 1 n an
exenpl ary enbodi ment, the external annular recess 106a of the tubul ar
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actuating sl eeve 104. .
g 112c at the other end of the inner tubular sleeve 112 receives and mates with the other end of the

inner tubular sleeve 102.

[00017] The opposing ends of the inner tubular sleeves, 110 and 112, are spaced apart
from one another and thereby define an annular window 114 therebetween.

[00018] ‘The internal annular recess 102d of the external tubular sleeve 102 and the inner
tubular sleeve 110 define therebetween an annular chamber 116 that receives one end of the
tubular actuating sleeve 104 for longitudinal displacement therein. The internal annulér recess
102f of the external tubular sleeve 102 and the inner tubular sleeve 112 define therebetween an
annular piston chamber 118 that receives the tubular pistons, 106 and 108, for longitudinal
displacement therein.

[00019] One side of a lower end 120a of a pivotable load transfer element 120 is received
within the internal annular recess 102e of 1;he external tubular sleeve 102 for pivoting motion
relative to the external tubular sleeve. In an exemplary embodiment; a plurality of

circumferentially spaced apart load transfer element elements 120 are received within the



1000141A tubul ar piston 108 is received within and mates with the internal
annul ar recess 102f of the outer tubular sleeve 102. The tubul ar piston
108 is al so positioned proximate and bel ow the tubul ar piston 106.

[ 00015] An i nner tubular sleeve 110 includes an internal flange 110a at one
end and an external tapered annular recess 110b at another end. The end of
the inner tubular sleeve 110 is received within and mates with the annul ar
internal recess 102c of the outer tubular sleeve 102. [000161 An inner
tubul ar sl eeve 112 includes an external annular recess 112a at one end and
an external flange 112b having a bottom channel 112c at another end. The
bottom channel 112c at the other end of the inner tubular sleeve 112
receives and nates with the other end of the inner tubular sleeve 102
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corresponding circumferentially spaced apart radial window 104b of the tubular actuating sleeve

104 for movement therein.

[00020] A lower end 122a of a locking dog 122 includes a recessed curved surface that
mates with an external curved surface of the upper end 120b of the load transfer element 120 for
pivoting motion relative 4theréto. In this manner, a plurality of circumferentially spaced apart
locking dogs 122 are provided that are operably coupled to one or more corresponding load
transfer elements 120. In an exemplary embodiment, the load transfer elements 120 and the
locking dogs 122 may be staggered with respect to one another in a circumferential direction. As
a result, each locking dog 122 may be supported by and paired with circumferential opposing
end portions of adjacent load transfer elements 120. |

(00021]A The lower end 122a of the locking dog 122 is also at least partially positioned
‘within the corresponding circumferentially spaced apart radial window 104b of the tubular
actuating sleeve 104 for movement therein. An upper end 122b of the locking dog 122 includes
a tapered inner surface that mates with the tapered external annular recess 110b of the inner
tubular sleeve 110 and a tapered outer surface that mates with the tapered annular internal recess

104a of the tubular actuating sleeve 104. An inner face of the locking dog 122 includes a

profiled outer surface.



within the internal annular recess 102e of the external tubular sleeve 102
for pivoting notion relative to the external tubular sleeve. In an

exenpl ary enbodi nent, a plurality of circunferentially spaced apart | oad
transfer element elenents 120 are received within the internal annul ar
recess 102e of the external tubular sleeve 102 for pivoting notion relative
to the external tubular sleeve. The other side of the | ower end 120a of
each | oad transfer elenment 120 is nounted for pivoting notion relative to

t he tubul ar actuating sl eeve 104. One side of an upper end 120b of each

| oad transfer element 120 is received within the internal annul ar recess
102e of the external tubular sleeve 102 for radial displacenent relative to
t he external tubular sleeve. The other side of the upper end 120b of each
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An inner f prof i out er rface.

tubular member 1262 of the tubular guide assembly 126 telescopes downwardly from the outer

tubular support 126b of the tubular guide assembly such that the inner telescoping tubular
member of the tubular guide assembly may be displaced in a longitudinal direction relative to the
outer tubular support of the tubular guide assembly and the other end of the external tubular
slee\.'e 102. In an exemplary embodiment, the inner telescopiné tubular member 126a of the
tubular guide assembly 126 is coupled to the outer tubular support 126b of the tubular guide
assembly by one or more retaining bol_ts 128 and is spring biased away from the end of the inner
télescoping tubular member of the tubular guide assembly by springs 130 positioned around each
of the bolts.

[60024] Flow passages 132 are also defined within and extend through the outer tubular
support 126b of the tubular guide assembly 126 for conveying fluidic materials therethrough. In

an exemplary embodiment, the flow passages 132 further include conventional orifices for



1000221A retraction sl eeve 124 includes an internal annular recess 124a at
one end that mates with the external annular recess 112a of the inner
tubul ar sl eeve 112, an external annular recess 124b at the one end that
mates with and receives the other end of the tubular actuating sleeve 104,
a curved outer external surface |24c that mates with conpl enentary curved
surfaces provided on each of the load transfer elenents 120, and a tapered
external surface 124d at another end that mates with a portion of the |ower
ends 122a of each of the | ocking dogs 122 for retaining and retracting the
| ower ends -of the | ocking dogs. 1000231An end of a tel escoping tubular
gui de assenbly 126 is coupled to the other end of the external tubular

sl eeve 102 that includes an inner telescoping tubular nenber 126a having a
t aper ed openitrdipgliReaecfduidlfowdersgnaieht her eof and an outer tubul ar support |
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t ubul ar gui de assenbly by springs 130 positioned around each of the bolts.
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to the internal flange 110a at the end of the inner tubular sleeve 110. In this manner, the lower
end of the liner 200 is coupled to the upper end of the assembly 100 is such a manner are to
prevent longitudinal displacement of the liner relative to the assembly. In an exemplary
embodiment, the liner 200 provides an external riser for connection to a subsea wellhead.
[00027] After coupling the assembly 100 to the lower end of the liner 200, the assembly
and liner are positioned ﬁroximate an end of a conventional wellhead 300 that defines an internal
passage 300a and includes an external profiled surface 300b proximate the end of the wellhead
and a tubular gasket 300c within an annular recess provided at the upper end of the wellhead. In
an exemplary embodiment, the assembly 100 and liner 200 are then displaced toward the end of
the wellhead 300 until the end of the wellhead is received within the tapered opening 122a of the
. tubular guide assembly 122. In an exemplary embodiment, the wellhead 300 is a subsea

wellhead.

[00028] In an exemplary embodiment, as illustrated in Fig. 2, the assembly 100 and liner



controlling the rate of fluid flow therethrough. [00025]In an exenpl ary
enbodi nent, the tel escoping support 126b of the tubul ar gui de assenbly 126
may be provided as an outer annul ar extension of the |ower end of the inner
tubul ar sl eeve 112. [000261During operation, as illustrated in Fig. 1, an
upper end of the assenbly 100 is coupled to a | ower end of a conventi onal
tubular liner 200 that defines an internal passage 200a and includes an
external flange 200b at the |l ower end having a stepped external flange
200c. In particular, during assenbly, the external flange 200b of the | ower
end of the liner 200 is received wthin and is coupled to the internal
flange 102a of the external tubular sleeve 102 and the stepped external

fl ange 200c of the lower end of the liner 200 is received within and is .
coupl ed t 0 20d1&e ihert rtradispidcaitgeard hOendaf the vellheaid00tntit hetapardepeninghifear sl eeve
110. In this manner, the |lower end of the liner 200 is coupled to the upper
end of t he ofigsantvlay glidDassenbhutlé agagemioad shaplders 3008 rmearidad o 8rgretlifad nal

di spl acenent of the liner relative to the assenbly. {n Doexe l.ary

embodi ment Dutikesth¢ prgagempn Of e dynlge suidgrpswspblé I ag With fhe gy l'i‘eﬁ‘f Qo™ ¥ on to a
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the end of the wellhead is received within the tapered opening 122a of the

t ubul ar guigdezopssenblay exdedplaryl B ABsueKE Ay afenidedapmed bpenink é26af Fisead 300 is
a subsea wel | head. [000281In an exenplary enbodi nent, as illustrated in
Fig. 2, thebalsgeiibhsyerdDO!26roigakdstierioad shoulders 300d provided on the wellhead 300, the

assembly 100 and Iinér 200 are then further displaced toward the end of the wellhead 300 until
the lower end face of linef rests on the upper end face of the end of the wellhead. As a result, the
tubular gasket 300c is compressed between the opposing open ends of the liner 200 and wellhead
300 thereby fluidicly sealing the interface therebetween. Furthermore, as a result of the further
displacement of the assembly 100 and liner 200, the springs 130 of the tubular guide assembly
126 are compressed thereby permitting the inner tubular telescoping portion 1264 of the tubular
guide assembly 126 to telescope into and towards the outer tubular support portion 126b of the
tubular guide assembly. Asa reéult, fluidic material within the chamber 302 is exhausted out of
the chamber through the passages 132.  In an exemplary embodiment, the combination of the
springs 130, on the one hand, and the fluidic chamber 302 and passages 132, on the other hand,
provide a spring-damper shock absorber system that controllably absorbs energy and limits the
rate of displacement of the inner tubular telescoping portion 126a relative to the outer tubular
support portion 126b of the gﬁide assembly 126 during the engagement of the guide assembly

126 with the wellhead 300.
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200 are then further displaced toward the end of the well head 300 until the
t apered opening 126a of the tubul ar gui de assenbly 126 engages | oad

shoul ders 300d provided on the well head. During the engagenent of the
tubul ar gui de assenbly 126 with the wel |l head 300, an annul ar chanber 302 is
defined by, and bounded between, the exterior surface of the well head and

t he axi al annul ar space defined between the | ower end face of the inner
tubul ar sl eeve 110, the upper end face of the inner tel escoping tubular
menber 126a of the tubular guide assenbly 126, and the inner surface of the
outer tubul ar support 126b of the tubul ar gui de assenbly. 1000291In an
exenplary, as illustrated in Fig. 3, after the tapered opening 126a of the
t ubul ar gui de assenbly 126 engages the | oad shoul ders 300d provided on the
vel | head 30@p3alhe albse rkdmplaty)embedighent the encpgy0ebeprhed by dhs spiifes Ak T9HISp| aced
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assenbly 16@erahshrtaier’odh o2 G welllived 308 Sieiehyylogkingsheiover Wofﬁél‘%ﬁééozr?ﬁtf’t €100 are

positioned in opposing relation to the profil ed external rf.ace .300b of
the wel | heemposhmrend i fhe wrllpgsgy ko pargieulas, arpég’gl“&)m ﬁ)gf’%e{f egﬁos “r”t?ea“dﬁ%a}" ?elﬁe springs
130, fluidic chanmber 302 and. pas s 132.. . i NG LSPl acenment
of the assBiyER hs BEy %qu 8¢ ?@63'%%5%\9‘8%5 I1512"%%5‘&% ‘gb?l%olg]gﬁ ﬂ%:‘% ’%ﬁ%aglgket 300c

thereby preventing, for.e tienthgi@f the vertically aligned
portion ofﬁfﬁ’“8§§§¥fm4%?%§g§é§33%%ﬁ% gpth the tapered open ends of the

passages, r%p&% and %QQ@wn of thl BRssuiiAR of 2RGporids oted helackhatily 1 Teedpect i vel y.
[ 00031] The ocklng ogs 122 are then displaced into engagenent with the
profiled ext %?@ﬁ’d f2&\oF 1ha 68uIAQ0RatRE sikdve 10eink hibdd a304ing Hevelbishloekinng t he

| ower end of the Iiner 200 onto the opposing end of the wellhead.. In
parti cul argovwawpidngireckiod relmiye lie the Jeking aides H22pthergbyfimpacting prdodigpheing Htough t he
passages, 102g and 102j, thereby pressurizing the portion of the annul ar
chamber 116ckirgodegs trddially dpyvaesiiyd thfeaele thefanpyia Wi Qﬂ‘&@ﬁﬂ&?ﬂﬁﬁt§ﬁ%gve 104.

profiled external surface 300b of the wellhead 300. The downward displacement of the tubular




[ 00032] As a result of the pressurizing of the portion of the annular
chanber 116 above the top end face of the tubular actuating sleeve 104, the
tubul ar actuating sleeve is displaced in a downward direction relative to

t he | ocking dogs 122 thereby inpacting and displ acing the | ocking dogs
radially inwardly through the annul ar wi ndow 114 into engagenent with the
profiled external surface 300b of the well head 300. The downward

di spl acenent of the tubular actuating sleeve 104 further causes the inner
surface of the tubular actuating sleeve to surround and engage the outer
surface of the | ocking dogs 122 thereby preventing the | ocking dogs from
bei ng di sengaged fromthe profiled external surface 300b of the well head
300. In an exenplary enbodi nent, during the dowward di spl acenment of the

t ubul ar achtadiinggeest BE\fathibOAysef {huingerisarfade off theitbular evvatipgeslasyes’e SHo¥Hanber 118
t hrough the radi al passages, 102k and 1021, into the |ongitudi nal passages,
102h and 1@ ¢ngagesipesti sefhog of (hoBRIdE dees 132 thestby arewytingfhedp .‘“g§?gsg’8’fni ng the
operation of the assenbux 100 to pivot and ragialh%mgh§p ace th% | ocki ng
dogs 122 i heing dsrgeagetfiont thegrefHed erismplsiface &b aldhepiared &0 1 18 *4BBB of t he

wel | head 300, the ends 122a of the | ocki ar.e.su dagn:t he ends
120b of t hempasieent dugingsths dogpuprd fisglacemgnt %%‘r‘"‘ﬁ%ﬁf ﬁ%waf:}%geg%tg {iecnan s o
assenbly 100 t i vot and radi al.ly, di : abQCKJ &% ididdnd Nt O
engagenent dW“F‘% ﬂgﬂetgepP‘gtf’? i %eerx{%rﬂr’fg{lg%g[ h?faggfef}'%so%éé kdtzﬁgm(lijgaoi t ransf er

el ements 120 Dpr.oyi | YO, LNGobi RKkscdlgt swing in and out of the assenbly.
As a resu|‘T@§ﬁ§¥V%§a %?%%g er élgﬁ%ntg 120 change the | oad angl e between

t he assenb![()(mgsqo angs i@ kO GKHNGD, QTS tHelopetaliinl  thiehBsembigkihI¢p wieysndar e
di spl aced into engagenent with the profiled external surface 300b of the

vel | head 3QQiall} Bisidie BXRERMgAIYs Ruinnckngreahent titethomp@ed premplseitionOdelys 122
engage the profiled external surface 300b of the well head 300 fQF
r esi st ance tcovelingdiBOMbaends 122a of thelloginectiogeare supppriad Fuibsys 149R P However

because the | oad angl e between the assenbl 00 and. t he. | i I ogs 122,
whil e the haokr depabds0 aPwingitsppeatiog of WF&S%H%%@"&{% RivONARe ‘r?%g‘ﬁe‘ﬂ%‘ra%fi | ed

external surface 300h of the wel]|h 300, . 1inc it Rk Dad REEEAsi ng
engagenent thedegking fegs 427518l eP@éﬁneah‘ﬁlﬁ’égep?%@F%géenl{aﬁ%?tgcgg 26 ’ fﬂh&g&} d radial force

to assist (he ANUBIRUEnLdhe KIS HLGHIN0a MRS Melalbckflg, 24 Dickiiofi 0ad er nal
surface ofdﬁﬁgmagﬁgﬁgga@wﬁﬁ% gf eterring nowto Fig. 4, in an exenplary
embodi ment 1 ﬂ?al&%&'lﬁ&h@@g She 124 af b PR crtths SRgAYEO hrdalm lbdking poes 2 ed
external surface Ob of the well head 300 by displ acing. the

while the locking dogs are displaced into engagement with the profiled external surface 300b of

the wellhead 300. In an exemplary embodiment, the more the locking dogs 122 engage the

profiled external surface 300b of the wellhead 300, the resistance to engagement in a-radial

direction also may increase. However, because the load angle between the assembly 100 and the

locking dogs 122, while the locking dogs are displaced into engagement with the profiled

external surface 300b of the wellhead 300, increases within increasing engagement, the increased

load angle provides increased inward radial force to assist the engagement of the locking dogs

with the profiled external surface of the wellhead.

[00034]} Referring now to Fig. 4, in an exemplary embodiment, the locking dogs 122 may

be disengaged from the pfoﬁled external surface 300b of the wellhead 300 by displacing the
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tubul ar actuating sleeve 104 upwardly relative to the | ocking dogs. In
particul ar, the punp 400 nay be operated to punp fluid into and through the
passages, 102i and 1021, thereby pressurizing the portion of the annul ar
chanmber 118 bel ow the tubul ar pistons, 106 and 108. In an exenplary

enbodi nment, during the pressurizing of the portion of the annul ar chanber
118 bel ow the tubul ar pistons, 106 and 108, fluid is drained fromthe
portion of the annular chanber 118 above the tubul ar pistons, 106 and 108,

t hrough passages, 102m and 102n, defined in the tubular sleeve 102 and
fluid is drained fromthe annul ar chanber 116 through the passages, 102g
and 102j. 1000351As a result of the pressurizing of the portion of the
annul ar chanber 118 bel ow the tubul ar pistons, 106 and 108, the pistons and
t he t ubul atubalet astupting glesyk d@d/ewaaly relpteve & Gplogitirgiopt 1apartigylRn Mg PBTR &0t i on

relative to the | ocking dogs 122 thereby permtting, the i dogs to be
di spl aced PaHibsl IPgraistttnREP yivich infy gkt thPé‘g‘gH}?uPaéﬁag% h@bxﬂf’ﬁ%’oﬁ?‘eb&

engagenent with the profiled external r.fac 013 . t I,k head 300.
Thg gpwar dPHF%W‘%EWE’H‘["“(‘}#&? ﬁrg‘ulf“ifﬁfﬂ?bﬁ ﬁ%&f@‘ﬁﬁeﬁ%‘%ﬁ%@%’ ;J?.)gﬁmfelglrg't er causes

the inner surface of the tubul | 1,NG 1S | SAVEf Be BRulkRSSYer Sigr round and
engage t hea%fﬁe{anpﬁg’uep?%%%en%fdgﬁwg% @gtﬁf’%‘gggés P Y her eby per mitti ng the

| ocki ng do ' f i henrrafiomert RBbe bMAd ansuk: kre®er3006 of
t he wel | hegﬂo‘%gﬁ%?lgﬂo%sgd%%?gﬁ%grl??%l rllovrv teo Fi g. %,l in ana exerrrpl a:'ry

enbodi ment ;14 hgvd RCkbE piiRes 1022dBY, tR6uipssnengesh indnd, hdingtioftiel ed
external surface 300b mp the wel |l head 300 by displacing the tubular
actuating sbaaweek042 anpWaiddd dtaitied [fatitheantubar thembérd tkthregehdbrpessagen 1ar t i cul ar,
the punp 400 may be operated to punp fluid into and through the passages,
102h and 16&k02jt her eby pressurizing the portion of the annular chanber 118
bel ow t he tubul ar piston 106 and above the tubul ar f's%‘on 18185; Jon an

exenpl ary B8HBHI mems 2 awiohfe preuresy de porigy obhe e IFPEE A CFE P he annul ar
chanmber 118 bel ow the tubul ar piston 106 and above LeeRlSton 108,
fluidis H‘F&ibhléfd’lsﬂnbr‘r‘ﬁar?gl@nwgpwns %ﬁ%ﬁté‘?‘ﬂaff HEhE %%gﬁmgﬁgdlﬁgscseaéles, 102g
and 102j. [00037] As a result of $ Ul loBd Qe e RAL e Wf the
annul ar  ch&hRERT ] rﬁcnﬁréfega\%vettﬁéhetla%(&?g?é’sg?st Sr?wl%%mar?é ab(())veét he tubul ar

pi ston 108y hhes tHok ftwiig tiRBughOfe atdial handbkinyd aft @Cinbabheag with @eve 104 are
di splaced 1n an upward direction relative to the | ocking dogs 122 thereby.

per mi ttingpbhied baski BEREoEsD bothberentiesdc the upkird Hisplacomtnival @t bwlrr ough t he
annul ar wi ndow 114 out of engagenment with the profiled external surface

300b of t hatumig sewd 086Ether Thsesuipviarcdsudieif the &bl acyftiog gleeve (RFI 128 act uat i ng
sl eeve 104 further causes the inner surface of the tubular gc{g ating sl eeve
to no | ongewrowdrand enseedhriovis gerfes ofibe loelingrdogy 12 4hegey PrHEng BeRPHY dogs 122

thereby permtting the | ocking_dogs from bej S fromthe profiled
ext ernal s¢hef Wde dismersebion ﬁ%p’\%@F‘ﬁ)ﬁz‘?E&{%‘&ﬁe%%ﬁnegﬁ%ggrr%l%ggy embodi nent ,

during the rd dj spl ace . Qf. t I I18@ins hES YR , fluid
is drai nedlow23 thgée%ﬁ1 8?1‘%%'g’eIPa@%‘g%?’lﬁ&oeg%%ﬁﬁ?g%%assgge%? 10%4g}4and 102j .

be disengaged from the profiled external surface 300b of the wellhead 300 by displacing the

tubular actuating sleeve 104 upwardly relative to the locking dogs. In particular, the pump 400
may be operated to pump fluid into and through the passages, 102h and 102k, thereby
pressurizing the portion of the annular chamber 113 below the tubular piston 106 and above the
tubular piston 108. In an exemplary embodiment, during the pressurizing of the portion of the

annular chamber 118 below the tubular piston 106 and above the tubular piston 108, fluid is
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- [00038]In an exenplary enbodi ment, once the |ocking dogs 122 have been

di sengaged fromthe profiled external surface 3006 of the well head 300, the
assenbly 100 and liner 200 nmay be displaced upwardly relative to the
wel I 'head 300. [00039]As illustrated above in Figs. 4 and 5, in an exenplary
enbodi nent, during the upward displ acenent of the actuating sleeve 104, the
upper end of the actuating sl eeve engages the external annular recess 124b
of the retraction sleeve 124 thereby displacing the retraction sl eeve
upwardly. As a result, the retraction sleeve 124 [ifts and thereby
di spl aces the |ocking doge 122 into a retracted posi tion out of engagenent
with the external profile 3006 of the wellhead 300. [00040] Referring
initially to Figure 6, an exenplary enbodi nent of a tieback connector
assenbl y 468@inédfoinibiemnear coanber 116 thoyklathe pssagsy 0202 {84t i ncl udes an i nner

fl ange 402a at one end havi ng a stepped internal shoul de b
annul ar i nf0893hl reﬁ%@@ﬂﬂeéé@P§Wu@WWd$§PFPﬁ?%P%%TmP@ﬁ @nﬁgﬂggéaﬁ :znular

internal recess 402e, and an j nt I 402f

[00041] A FeiaRey herigms v aon 0F BeaftoBerin 0 e @Alos w th
e annul ar i nterna ec 402d of th I

defines a FHBEEEEHA Iﬁ? %ﬂ?@ Hh§1w3@§%§%§§ﬁd%h 3ﬁgw§h§?¥§b%9%?;P?£y of

2040 at - andrrarPeEnaREiBOGIBE el Bt e A B R i ar

external rgeess: 4000 BloaddiEnt W the rofiled external surface 300b of the wellhead 300. The
upward displacement of the tubular actuating sleeve 104 further causés the inner surface of the
tubular actuating sleeve to no longer surround and engage the outer surface of the locking dogs
122 thereby permitting the locking dogs from being disengaged from the profiled external
surface 300b of the wellhead 300. In an exemplary embodiment, during the upward
displacement of the tubular actuating sleeve 104, fluid is drained from the piston chamber 116
through the passages, 102g and 102;j.
[06038] In an exemplary embodiment, once the locking dogs 122 have been disengaged
from the profiled external surface 300b of the wellhead 300, the assembly 100 and liner 200 may
be displaced upwardly relative to the wellhead 300.
[00039) As illustrated abqve in Figs. 4 and 5, in an exemplary embodiment, during the
upward displacement of the actuating sleeve 104, the upper end of the actuating sleeve engages
the external annular recess 124b of the retraction sleeve 124 thereby displacing the retraction
sleeve upwardly. As a result, the retraction sleeve 124 lifts and thereby displaces the locking
dogs 122 into a retracted position out of engagement with the external profile 300b of the
wellhead 300.

[00040] Referring initially to Figﬁre 6, an exemplary embodiment of a tieback connector

assembly 400 includes an outer tubular sleeve 402 that includes an inner flange 402a at one end
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received within and mates with the internal annul ar recess 402f of the
outer tubular sleeve 402. In an exenplary enbodi nent, the external annul ar
recess 406a of the tubular piston 406 mates with and in received within the
i nternal annul ar recess 402d of the outer tubular sleeve 402 and the upper
end of the tubular piston is threadably coupled to the | ower tubular end
404c of the tubular actuating sleeve 404. [000431A tubul ar piston 408 is
received within and nates with the internal annular recess 402f of the
outer tubular sleeve 402. The tubular piston 408 is also positioned
proximate and bel ow the tubul ar piston 406. [00044] An inner tubular sleeve
410 includes an internal flange 41 Ga at one end and an external tapered
annul ar recess 410b at another end. The end of the inner tubul ar sl eeve 410
i st recei \l;eldjawugthtmp@ndtemdtSé@ldm #03b aneenaii inteipal rosese ARSI 2T WEEESTABIC of the
outer tubul ar sl eeve 402. [000451 An inner tubul ar sI ve 4

ext er nal armaesh 412d.rap eylar 12‘@2%1 regess e 3@?1%? A pHpr gﬂt?"@ﬁ ?and’ faf Tnﬁﬁaémg(l:lzgdﬁ;?zg

a bottom cha
nnel 412c and an |n ern annul &%%S§nmw%w%9ﬂ%t ther end.

The bot t omi®Hhnel % s ?mﬁﬁﬁ e 4é%5m%$afﬂe i‘iner tubul ar eeve 412

recei ves and t es t he, ot
[ 00046] The TSHBLERR Mol b ebfioBALTE: SR ik Rl g%ﬁxegé% Hiﬁ%&g‘%&ﬁzmgr e

spaced apapf,. a{%ggafggj@ﬁgm?%m{m%@nwgp@&x oM TR wBBoVAIOM, akd avbRedow 414

t her ebet ween. nterna annul ar recess 402d of the externa
tubul ar sl ggVig APAD1@R GndiREenb NNET

[00042] A tubular piston 406 that includes an annular external recess 406a at one end is

received within and mates with the internal annular recess 402f of the outer tubular sleeve 402.
In an exemplary embodiment, the e)_ctemal annular recess 406a of the tubular piston 406 mates
with and in received within the internal annular recess 402d of the outer tubular sleeve 402 and
the upper end of the tubular piston is threadably coupled to the lower tubular end 404c of the
tubular actuating sleeve 404.

[00043] A tubular piston 408 is received within and mates with the internal annular recess
402f of the outer tubular sleeve 402. The tubular piston 408 is also positioned proximate and
below the tubular piston 406.

[00044] An inner tubular sleeve 410 includes an internal flange 410a at one end and an
external tapered annular recess 410b at another end. The end of the inner tubular sleeve 410 is
received within and mates with the annular internal recess 402¢ of the outer tubular sleeve 402.
[00045] An inner tubular sleeve 412 includes an external annular recess 412a at one end
and an external flange 412b having a bottom channel 412¢ and an internal annular recess 412d at
another end. The bottom channel 412¢ at the other end of the inner tubular sleeve 412 receives
and mates with the other end of the inner tubular sleeve 402.

[60046] The opposing ends of the inner tubular sleeves, 410 and 412, are spaced apart
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tubul ar sl eeve 410 define therebetween an annul ar chanber 416 that receives
one end of the tubular actuating sleeve 404 for |ongitudinal displacenent
therein. The internal annul ar recess 402f of the external tubular sleeve
402 and the inner tubular sleeve 412 define therebetween an annul ar piston
chanber 418 that receives the tubul ar pistons, 406 and 408, for

| ongi tudi nal di splacenent therein. [00048] One side of a |lower end 420a of a
| oad transfer element 420 is received within the internal annul ar recess
402e of the external tubular sleeve 402. In an exenplary enbodi nent, a
plurality of circunferentially spaced apart |oad transfer el enent el enents
420 are received within the internal annular recess 402e of the external
tubul ar sl eeve 402. One side of an upper end 420b of each |oad transfer

el ement  42Groimne gobinaadthekty difine phamplpvardaa it HRseieEieer ecess 402e of the
external tubular sleeve 402. The other side of th er enQ}ﬁZOb of each

| oad t ransfléi048| enehie el enpplenigeess HPbAghe ffealy aélég‘%ﬁéﬁzﬁ’@ the tnner

circunferentially spaced apart radial w ndow 4046 of t.he tubul ar, actuating
sl eeve 404 ubplgogeug A0 d(ifwrtgﬁﬂ’&tw&?‘z%{‘ Bpuly °ﬁ%’bvgﬁf %lé t}éagéecﬂﬁeﬁ Oflengqlduo &2 surface

t hat t ith ) f. f th : arls ss! d
tr :nspg r e;tl\é\!lﬁléh?tc%gtg%)g#cgv% qg% fog roléa%%%x%l%lsﬂl%cre%rnq AR&n. '?Iﬁg 1n4e%g.pangill 9:% oa

0 elative ereto. In this nanner, a

plurality gf,circunfercntl Gtk ARARbuIk ARk DS B0ESHAARWRERnPT OVi ded
that are pgl&)‘rfé)éﬁ’\?\fq%magﬁglgérggé%éﬁglaﬁg '0ad ut?ansfér el ement 420. The | ower

en d .422a Of,nrhuld€ plsBE Iéﬂaﬁ:gerdﬁﬂ_g tﬁht??ecizﬁesaﬁéﬁblﬂir pistas t4opaid 48| Foy lqa@iaidméloned
within the corr(gspondl ng circunferentially spaced apart radial w ndow 404b

of the tubuylphcem6dhakinng sl eeve 404 for novenent therein. An upper end 422b
of the | ocking dog 422 includes a tapered inner surface that nates with the
t aper ed exf@nsspl anduslsie offadoes sndMRMof ofoad lasterrirmentt 4B bisraspivedviBipébe4110 and a
tapered outer surface that mates with the ;%Pered annul ar %n.eg?al recess
404a of t héntdmaberinaler reets $8dei of ghe skterag) anbulpuslee v 02 n RGP FFREVTPHEYScki ng dog
422 includes a profiled outer surface. 100050]|n an exenpl ary sphodi ment,
the | oad t PhIF cipaisssrily 7053 Ete 1HEens E%Wﬁ%epgﬁgsﬁéfrnﬁ& B st agger ed
Wi th respect .to gne another..in circyg&&&g g%@bzd' gg&;ganuﬁ§r@mresult,
each !ockiHﬁ1&8&£g§§%ﬁgyﬂ%éﬁgﬁ%%%??%ﬁ’ y aﬁ% paired wth circunferential
opposing € Qﬂ)b of each load transfer element 420 is received within the internal annular recess 402e of the

external tubular sleeve 402. The other side of the upper end 420b of each load transfer element

420 extends through the corresponding circumferentially spaced apart radial window 404b of the

tubular actuating sleeve 404.

[00049] A lower end 422a of a locking dog 422 includes a surface that mates with an

external surface of the upper end 420b of the load transfer element 420 for sliding motion

relative thereto. In this manner, a plurality of circumferentially spaced apart locking dogs 422

are provided that are paired with a corresponding load transfer element 420. The lower end 422a

of the locking dog 422 is also at least partially positioned within the corresponding

circumferentially spaced apart radial window 404b of the tubular actuating sleeve 404 for

movement therein. An upper end 422b of the locking dog 422 includes a tapered inner surface

that mates with the tapered external annular recess 410b of the inner tubular sleeve 410 and a
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portions of adjacent |oad transfer el enents 420. [00051] A retraction sl eeve
424 includes an internal annular recess 424a at one end that mates with the
external annul ar recess 412a of the inner tubular sleeve 412, an external
annul ar recess 424b at the one end that mates with and receives the other
end of the tubular actuating sleeve 404, an outer external surface 424c
that nmates with conpl enentary surfaces provided on each of the |oad
transfer elenments 420, and a tapered external surface 424d at anot her end
that mates with a portion of the |l ower ends 422a of each of the | ocking
dogs 422 for retaining and retracting the | ower ends of the | ocking dogs.
100052] An end of a tel escoping tubular guide assenbly 426 is coupled to the
ot her .end of the inner tubular sleeve 412 that includes an inner

t el escopi NGaphiuhiar sufReiaar md2baitt hataperat esulwi intemalrrdeessstOfe ety 88UHI t hi n t he
internal annul ar recess 412d of the inner tubular sleeve 412 and includes a
t aper ed openidige 4266404t Ah awe facesfdhetlériing d9g. 427 inclades arefip! WS/ 50di ment , t he

i nner tel escopi ng tubul ar nmenber 426a of the tubul ar %gggel ss%nbly 426

t el escopes [@8§Hwar dingn freppirr lgabodiprah the Ippdransfi st A TH CUCHMERSE t he i nner
tel escopi ng tubul ar nmenber 426a of the tubul.ar gui de.ass I may be

di spl aced 4R aay bngreedies WA o@Ee Lo e SRothen it ?’V&m’[%rentfaﬁ%’rﬁgﬁoﬁggsiélf %ufé’ar gl eeve

6]

412, In an exenpl ary engbodi nent i nner. tel ascanl ag 4 ubil.an. sRnber 426a
of the tubGFﬁﬂ“&WﬁdégégggﬁﬁpﬁS%?%%Q§W€%gﬁ?%ﬁ %glgﬁgh?nﬁgﬁ ubul ar sl eeve

412 by one or. noke.retaini ot shown) and is spring biased away
fromthe eﬁ&ﬁ8FOEﬁﬁm?%ﬁgﬂmﬁggggg%%gégeve 412 by springs (not shown)

pOS! tioned @Bﬂl]md eﬁ%@ra&ifon Tslbeeve b@] i'heﬁude{ 20853 diIFhar pRes agest ¢i28ndithet al so
defi ned mﬁg in‘and extend through the inner tubular sleeve 412 for

conveying fylatk G moBk&Hdl adnSlaf 5ot by @ighinnet by slexe b, an giabuiblprent , t he

How recess 424b at the one end that mates with and receives the other end of the tubular actuating
sleeve 404, an outer external surface 424c¢ that mates with complementary surfaces provided on
each of the load transfer elements 420, and a tapered external surface 424d at another end that
mates with a portion of the lower ends 422a of each of the locking dogs 422 for retaining and
retracting the lower ends of the locking dogs.
[60052] An end of a telescoping tubular guide assembly 426 is coupled to the other end of
the inner tubular sleeve 412 that includ_es an inner telescoping tubular member 426a that mates
with and is received within the internal annular recess 412d of the inner tubular sleeve 412 and
includes a tapered opening 426b at lower end thereof. In an exemplary embodiment, the inner
telescoping tubular member 4263. of the tubular guide assembly 426 telescopes downwardly from
the inner tubular sleeve 412 such that the inner telescoping tubular member 426a of the tubular
guide assembly 426 may be displaced in a longitudinal direction relative to the inner tubular
sleeve 412. In an exemplary embodiment, the inner telescoping tubular member 4262 of the

tubular guide assembly 426 is coupled to the inner tubular sleeve 412 by one or more retaining

bolts (not shown) and is spring biased away from the end of the inner tubular sleeve 412 by
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passages 428 further include conventional orifices for controllin

_ the rate
of fluid flow therethro ugh. 10005411 n an exenplary enbodi nment, tge desi gn
and operation of the tubular guide assenbly 426 is substantially identical

to the design and operation of the tubul ar i i

_ , _ ‘ gui de assenbly 126 illustrated
and described above with reference to Figs. 1-3. (000551¥Uring operati on
as illustrated in Fig. 6, an upper end of the assenbly 400 is coupled to,a

| ower end of a conventional tubular |liner 500 that defines i

passage 500a and includes an external flange 500b at the Ioagrlgagrﬂgbing a
stepped external flange 500c. In particular, during assenbly, the external
fl ange 500b of the lower end of the liner 500 is received mﬁihin and is
coupled to the internal flange 402a of the external tubular sleeve 402 and
t he st eppedpeigs @otshbwl) pasivigeed 500wl cath of e bdlswer end of the liner 500 is
received within and is coupled to the internal flange %} a, at qe end of
the inner t{oMdlar sFlow\pessab(ri28|are alsajdsfingd pifRip and; gxieng %‘Wﬁ ﬁﬁneéfutbf‘ Be 1iner
500 is coupled to the upper end of the assenbly 400 is such 3 er areto
prevent | orstgeteutd? fraronusying|faidicmateriald herethrougty H’Jg?“ eﬁ“‘é‘PPgaEX Faofige ‘h‘éer]ig’g“g embly. In

an exenpl ary enbodi nent, the |i . 500, i i
connectionlﬁﬁﬁﬁséﬁ%gggmME¥W%bélQg%ﬁﬁgg%¥%§ %?%ﬁgﬁgﬁﬁé%?%ﬂgéﬁg?%§5 ;?:er

coupling the assepbly 400 to the | ower end of the liner 500, the
_ _ _ : assenbl
and |iner drMEUBS% tioned proxinmate an end of a conventional wellhead 600y

t hat defing@m%aointg;g@&ﬁgﬁg§qggmﬁggﬁ;ﬁqu@HQ$&dﬁ§m@moexkemmafgmmﬂfiIed

surface 60 ximate the end of the well head. In an exenpl ary enbodi nent

the assenbl y AND 4944 sdvbcitibily 384 i
_ _ yRQRt AT © tHeltiesigndiné @leatehf thewanldr guble assqwdlof t h
wel | head 600 until the end of the wellhead is received within the ©

126 illustrated and described above with reference to Figs. 1-3.

[00055] During operation, as illustrated in Fig. 6, an upper end of the assembly 400 is
coupled to a lower end of a conventional tubular liner 500 that defines an internal passage 500a
and includes an external flange 500b at the lower end having a stepped external flange 500c. In
particular, during assembly, the external flange 500b of the lower end of the liner 500 is received
within and is coupled to the internal flange 402a of the external tubular sleeve 402 and the
stepped external flange 500c of the lower end of the liner 500 is received within and is coupled
to the internal flange 410a at the end of the inﬁer tubular sleeve 410. In this manner, the lower
end of the liner 500 is coupled to the upper end of the assembly 400 is such a manner are to
prevent longitudinal -displacement of the liner relative to the assembly. In an exemplary
embodiment, the liner 500 provides an external riser for connection to a subsea wellhead.
[00056] As illustrated in Fig. 7, after coupling the assembly 400 to the lower end of the
liner 500, the assembly and liner are positioned proximate an end of a conventional welthead 600
that defines an internal passage 600a and includes an external profiled surface 600b proximate
the end of the wellhead. Inan exémplary embodiment, the assembly 400 and liner 500 are then

displaced toward the end of the wellhead 600 until the end of the wellhead is received within the
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t apered opening 426b of the tubul ar guide assenbly 426. In an exenplary
enbodi nent, the well head 600 is a subsea well head. [00057] I n an exenpl ary
enbodi ment, as illustrated in Fig. 7, the assenbly 100 and liner 200 are
then further displaced toward the end of the well head 600 until the tapered
openi ng 126a of the tubul ar guide assenbly 126 engages | oad shoul ders 600c
provi ded on the well head. During the engagenent of the tubular guide
assenbly 126 with the wel | head 600, an annul ar chanber 602 is defined by,
and bounded between, the exterior surface of the well head and the axial
annul ar space defined between the |ower end face of the inner tubular

sl eeve 412 and the upper end face of the inner tel escoping tubular nenber
426a of the tubular guide assenbly 426. 100058J In an exenplary, as

i |1 ust rat eahpkad bieging #26badf trertutuhe gtidp@seatlyoi3enimep eomhanfmpddincply Bl ar gui de
assenbly 426 engages | oad shoul ders 600c provided on the well head 600, the
assenbl y 466llatboPisrenbsg0OBlbged t hen further displaced toward the end of the
wel | head 600 until the lower end face of Ii t er end face

- Mustgted 151 T 3he ps '?g HRRE:
of the end[®WP5Hhe weln pempaysabodines g flusuged [ifie Zhers¥pRY B4 conpr essed
bet ween the opposi ng open ends the.lin an . t her eby
fluidicly %@H??ﬁﬁ”@ﬂ@r&ﬂ%@?ﬁﬁ%ﬁg¥%%$85%fWé@ﬁgg@Ufnﬁg$§e%gﬁﬁggggg?esult of
the further_.displ acement of.t Q. 280 L RBLd 808 WeliRadpri ngs of
the tubul ang*ﬁit@)@ﬁaé‘ﬁ%rwﬁ%ﬁ%ﬁ%ﬁ%‘?Sehége“ thereby permtting the inner
tubul ar te ' DLk 0P 4808 Qfidet3@mbiyIPE Ain @blindEheaBs00 M dinde26 t O
t el escope Pﬁ@%gg%gg?%wargs ?he in%gf tugu?ar sl eeve 412. As a result,
f1uidic magghbalsoMstdimd bilanEhandee bet@esa, ihs ctsibasusfice df hetvelitad dié thehanber
t hrough t he passages 428. In an exenpl ary enbodi nent, the conbi nation of
t he spri ngsxial @anulah ra@nifidea betweaanik lbve efid fatedif the dimanthientar g62¢ ARPnpESsages 428,
on the other hand, provide a spring-danper shock absorber systemthat
cont r ol | abhpperdng Gredaf thermmerggiesaapihe|tibriat menttigeA2panf ghe Grould; &jse a8@HN O of t he

i nner tubular telescoping portion | 26a relatiye to the in ~ybul ar
sl eeve 412008081 ng tInen era rﬁﬁﬂm%WmQHQHgdhgﬁémﬁﬁ?g' Pvmﬂégﬁﬁf%ﬁwthe

wel | head 600. [00059] I exe a enbodi nment Lbed by the
springs, f POV QigR %B@¥agb?%3%5h6i§¥%§§§g%g§T”*S%Eﬁggt gg¥%§§§g{
di spl acement m%lfly Joﬁ%n@g%regﬂrq'g}é mcé@l%%di%h@@w@@@m&@ﬂ@%mfektp@ls wh@ads on the

assenbl y 4501 her 00. Furthermore, as a result, energy
absorbed by, ?o%r SR OIS inex bt Alitite r%f@@fﬂﬁfﬁce@@@e aladf passrges AM28sulderi ng t he
further displacenment of the asse y 400 and |iner 500 prevents damage to
the gasket 4,604 ghirerceby ciimasied baged tsafpbosing npth kgls of the lrer &9dndtelierd | i ner on

t he opposing end of the well head 600. Furthernore, as a result of the
further di eqlisedytnitticyfsedinetha steehds| therebgpreean Guthiermore. s REtE HERI g dogs
422 of the assenbly 400 are gositjoned in QpposLngﬂﬁela%ion Hﬁ &Qe profiled
ext er nal sdistfiasereenb@Ohy asfemplydOQend) iner390.8b0sPrines Pt e PREFSUG 8K hI t, ener gy

absorbed by the springs, fluidic chanber 602.and.passages 428 ring the
further di ¥prorEsshier ‘I’y?Wé“‘ﬁ%@‘é%‘?r)?‘bﬂlﬁﬂd?ﬁocmgipﬁrggn%8% pr eu\l/ent%“%gi stortion
of the gasket 604 thereby preventi f, XTREe 412 2kt 8RO n@fict he

verticalIy”gwpgﬁéét%gkf?fﬂg%fmfﬁgmggéeé efﬁto engagenent mftﬁ t he t aper ed

open ends 8ft &aﬁe]ﬁ])}ﬁ{??% g%gxgir _Iéﬁée)ig B2l a B QAR the Samb& Bhrbiigh &e pafgesnrd. ViRl | head

€ . . N .
600, respec?lv | ocki ng dogs 422 are then displaced into
engagenentanv@xgrnpxarZ%mpamn{,% @bRkalof Herhaee BaRboefhatidiendubt lhidad 600
t hereby | ocking the ower end of the Iiner 500 onto the opposing end of the
wel | head. dhamBardi &idl REsaged 4p8)p theOGharynd) eroviper apriag-derapep shopk flfserbdd i nt o t he
annul ar chanber 416 thereby pressurizing the portion of the annul ar chanber
416 above dyken thapcoetndiatiipateorbs enigp and lbnitsahe rafe pﬁﬁqpﬂaﬁ@l@ f &hpdnngpigbular

telescoping portion 126a relative to the inner tubular sleeve 412 during the engagement of the
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[ 00061] As a result of the pressurizing of the portion of the annular
chanber 416 above the top end face of the tubular actuating sl eeve 404, the
tubul ar actuating sleeve is displaced in a downward direction relative to
the | ocking dogs 422 thereby inpacting and displacing the |ocking dogs
radially inwardly through the annular w ndow 414 into engagement wth the
profiled external surface 600b of the wellhead 600. The downward
di spl acenent of the tubular actuating sleeve 404 further causes the inner.
surface of the tubular actuating sleeve to surround and engage the outer
surface of the |ocking dogs 422 thereby preventing the |ocking dogs from
bei ng di sengaged fromthe profiled external surface 600b of the well head
600. In an exenplary enbodi nent, during the downward displacenment of the
tﬁbulaL acgyd?wmgﬁ$V@év@h¢2WEm&w¢W@ is drained fromthe piston chanber 418
rough radi al passages an ongi tudi nal passages (not sho
ij | ulst r at e(r:][OQOrPIFik g. Iman ewiawgﬂlbgf&m%é}eéﬁr%%ﬁbwb%@ Peihegd “szbw{ Ofgo?géiA; ly
i spl ace the | ocking dogs 422 into e ement .with the ofjl.ed terna
ggé% 5%8 6 !kd fl é&)x

surface 600182 3rd preeesiet2Pndisine dsoiten gaey 95 S spseppd PO &K WG dogs ar e

supported on the ends 420b of the | tr f t I
exenpl ary éWﬂBﬁ?%gﬁf,bﬁéfPﬂﬁE?ﬁ@agagggn?éﬁa%?F%ﬁggggggng?ééggﬁ’%5ppadiaIIy

di splace th eijllt,t%ﬁegémSo %ggy é% é:éﬁl%} ?13429 R8I aan&sEhg&stS,ﬁﬁmgit}leQchgﬁ(t emal

surface 600H | 'ockin on_the exterior surfaces of the ends
420b of t h%iskﬁ&gleﬁtro@%fa‘?gemgﬂy% BiE1A2600 fit@niEe AgRGEmEnE gwkd: 504 hherelpr of i | ed

external surtace 600b of the well head 600.

providing a soft landing of the end of the liner on the opposing end of the wellhead 600.
Furthermore, as a result of the further displacement of the assembly 400 and liner 500, the
locking dogs 422 of the assembly 400 are positioned in opposing relation to the profiled external
surface 600b of the wellhead 600. Furthermore, as a result, energy absorbed by the springs,
fluidic chamber 602 and passages 428, during the further displacement of the assembly 400 and
liner 500 prevents distortion of the gasket 604 thereby preventing, for example, flattening of the
vertically aligned portion of the gasket into engagement with the tapered open ends of the
passages, 500a and 600a, of the liner 500 and wellhead 600, respectively.

[00060] The locking dogs 422 are then displaced into engagement with the profiled
external surface 600b of the wellhead 600 thereby locking the lower end of the liner 500 onto the
opposing end of the wellhead. In particular, a pump 700 may be operated to pump fluid into the
annular chamber 416 thereby pressurizing the portion of the annular chamber 416 above the top
end face of the tubular actuating sleeve 404.

[00061] As a result of the pressurizing of the portion of the annular chamber 416 above
the top end face of the tubular actuating sleeve 404, the tubular actuating sleeve is displaced in a
downward direction relative to the locking dogs 422 thereby impacting and displacing the

locking dogs radially inwardly through the annular window 414 into engagement with the
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[ 000631l n an exenpl ary enbodi nent, the assenbly 400 may be di senga

the. wellhead 600 by displacing the |ocking doés 422 r;dially ou?mgsg L;om
di spl aci ng the tubul ar actuating sl eeve 404 upwardly by pressurizing the
annul ar chamber 418 using a punp. In this manner, one or both of the
annul ar pistons, 406 and 408, may be displaced upwardly into engagement
with the |ower end of the tubular actuating sleeve 404 thereby displacing
the tubul ar actuating sleeve upwardly and displacing the |ocking dogs 422
radially outward and out of engagement with the wellhead 600. 1000641lt is
understood that variations nay be made in the above w thout departing from
the scope of the invention. Further, spatial references are for the purpose
of illustration only and do not linit the specific orientation or |ocation
of the strmmﬁmmgmd@é@n&beﬂmbbbhewdmw@ﬁ@)§B@é@ﬂﬁ@méﬁﬁﬁﬂ?ﬁ@ﬁf@eﬁﬁvg been
shown and descri bed, nodifications can_be made y .9 n the art

Wi t hout depetratinggeers Hh ferther apier the nagr St“?ﬁ?:?ﬁ‘?f’g‘“%’? f“ill‘fagngl Eev ent? fumundThe

enmbodi nents as descri bed are nd a
vari ati ons 2ahdess dierresrs 6°ﬁ§f§f’ E’rﬁg %’%ﬁ%t fhd’ Ar ‘éc%%'gtq ]Oéktng]dgésg%glewg? yt he

i nvention. Accordin
enbodi ment %761 cg%;}]%a%e% cf}{)h‘bél? pro ede tlgrng sur?ac%g(ﬁgg tf?e{\‘rl]éélﬁeca@g(?OnL In{%llg%glf%ﬁl E)\I;]ve t he

scope of Whl gohi rx?elﬁﬁldljmfgr]% (lfl)%wﬁjd ldlsﬁlgcléln\ﬁﬁlo? mestulﬁfar hdQnsUiNeaciosmdid er of the

cl ai ns.
drained from the piston chamber 418 through radial passages and longitudinal passages (not

shown).

[00062] As illustrated in Fig. 7, during the operation of the assembly 400 to radially
displace the locking dogs 422 into engagement with the profiled external surface 600b of the
wellhead 600, the ends 422a of the locking dogs are supported on the ends 420b of the load
transfer elements 420. In an exemplary embodiment, during the operation of the assembly 400
to radially displace the locking dogs 422 into engagement with the profiled external surface
600b, the locking dogs slide on the exterior surfaces of the ends 420b of the load transfer
elements 420 into engagement with the profiled external surface 600b of the wellhead 600.
[00063] In an exemplary embodiment, the assembly 400 may be disengaged from the.
wellhead 600 by displacing the locking dogs 422 radially outward by displacing the tubular
actuating sleeve 404 upwardly by pressurizing the annular chamber 418 using a pump. In this
manner, one or both of the annular pistons, 406 and 408, may be displaced upwardly into
engagement with the lower end of the tubular actuating sleeve 404 thereby displacing the tubular
actuating sleeve upwardly and displacing the locking dogs 422 radially outward and out of
engagement with the wellhead 600.

[00064] It is understood that variations may be made in the above without departing from

the scope of the invention. Further, spatial references are for the purpose of illustration only and
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1. Atie back liner connector assenbly for connecting an end of a liner to
a wel |l head having an external profiled surface and a | andi ng shoul der,
conprising: a tubular housing adapted to be coupled to the end of the liner
that defines one or nore interior windows; one or nore |ocking dogs novably
coupl ed to the tubul ar housing adapted for displacenent through
corresponding interior windows of the tubular housing; one or nore I|inking
el enents pivotally coupled to the tubular housing and operably coupled to
correspondi ng | ocki ng dogs; and an hydraul i c actuator operably coupled to

t he tubul ar housing for displacing the |ocking dogs relative to the tubul ar
housi ng and t hrough the correspondi ng wi ndows to engage the external
profiled surface of the wellhead. 2. The assenbly of claiml, wherein the
| i nking el espatimitaiespadaptiodativoopp@tondd terstricter Eaasibefopbpalihitngtdicas t he

| ocki ng dogs are displaced through the correspondi ng w ndo | nto
engagenent embadhnents bavesbraarshann qod dsprived modifiaiipes gt b Hde \Rg P‘I"erfg‘iﬁ‘]. inthe  The
assenbly of claim1, further gonprisrn% a shock bsog er gggﬁﬁQh%_coupled
to an end ot withat deprudnedigmrtes sPiRb YT RSt SRHRYE (e FRECEHRE™ 8T “The” connect or
assenbly engages the wel | head. .. 4. The assenb i . r.ein the .
hydraul i ¢ QEFﬁﬁPBWCEBﬁH?W%Qgﬂgnwﬁfg?wgﬁﬁﬁwgPm%%¥?%ﬁﬁ%%%€%%T%M?§Fﬁdisplacing
the 1ocking, dogs 1 el at i\ &ndRichN RecbdRih e RS b o 1 HoPUBkd! Heone

embodiments described, but is only limited by the claims that follow, the scope of which shall

include all equivalents of the subject matter of the claims.
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correspondi ng wi ndows to engage the external profiled surface of the
wel I 'head; and at |east one second annul ar piston operable for displacing
the | ocking dogs relative to the tubular housing and through the
correspondi ng wi ndows to di sengage fromthe external profiled surface of .
the wellhead. 5. The assenbly of claim1, wherein the hydraulic actuator
conprises a first annular piston operable for displacing the |ocking dogs
relative to the tubul ar housing and through the correspondi ng wi ndows to
engage the external profiled surface of the wellhead; and a plurality of
second annul ar pistons operable for displacing the |ocking dogs relative to
the tubul ar housing and through the corresponding wi ndows to di sengage from
the external profiled surface of the wellhead. 6. A nethod for connecting
a | ower endumhs:a |iner to a wellhead having an external profiled surface
and a | andi ng shoul der, conprising: coupling a tubular housing, an

hydraul i ¢ actuator and one or nor ocki ng el e ts t - th
| i ner; posﬂtioﬁ%W§W§JW8WBWW%ﬂB$8?§¥h@“?ﬁ%%ﬁg?eq@ﬁ%fﬁﬁgﬁggﬁw%ggggéupp:r end

of the well head; . ..
an extertal profiled surface and a landing shoulder, comprising:

a tubular housing adapted to be coupled to the end of the liner that defines one or more interior
windows;

one or more locking dogs movably coupled to the tubular housing adapted for displacement

through corresponding interior windows of the tubular housing;

one or more linking elements pivotally coupled to the tubular housing and operably coupled to
corresponding locking dogs; and
an hydraulic actuator operably coupled to the tubular housing for displacing the locking dogs

relative to the tubular housing and through the corresponding windows to engage the external

profiled surface of the wellhead.

2. The assembly of claim 1, wherein the linking elements are adapted to provide an
increasing load angle as the locking dogs are displaced through the corresponding windows into

engagement with the external profiled surface of the wellhead.

3. The assembly of claim 1, further comprising a shock absorber assembly coupled to an

end of the housing for absorbing shock when the end of the connector assembly engages the

wellhead.

4. The assembly of claim 1, wherein the hydraulic actuator comprises a first annular piston

operable for displacing the locking dogs relative to the tubular housing and through the
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engagi ng the | ower end of the tubular housing with the wellhead until a

| ower end face of the liner is positioned proximate an upper end face of
the wel | head; and displacing the |ocking elenments relative to the |ower end
of theAllner through interior wi ndows defined within the tubul ar housing
and into engagement with the external profiled surface of the wellhead by
operating the hydraulic actuator. 7. The nethod of claim®6, wherein

di spl acing the locking elements relative to the |ower end of the liner
through interior w ndows defined within the tubular housing and into
engagement wWith the external profiled surface of the wellhead by operating
the hydraulic -actuator conprises increasing a |oad angle of the | ocking

el enents as they are displaced in the direction of the external profiled
surface of cérfespowdihd windees to eBgagTheextrhmsefilessudica phireavellbead: apfet 1ebMSr i si ng

absorbing energy during the engaging of the |ower end of 't
housi ng wi sdsondisanuje pithregngrable fpr 3 ingr@ﬁ Hskin 4°g%‘ieﬁiivﬁﬁ°at?e Wy E‘ie“ﬁ‘%g %gl ﬁ)r/dr aul i c

actuator conprises a first annular piston for dis ing.t | ocki

el enent s réF%%?W%“Fﬁ“?ﬁ@gWB%EWS@ﬁﬁ“ﬁ¥&®ﬂ@ﬂFfﬁ@?dfﬁbggaﬁ%Fﬁ é?igf ;P%doms
defined within the tubular housing and into engagenment with the external
profiled siff of the wel | head.

5. The assembly of claim 1, wherein the hydraulic actuator comprises a first annular piston
operable for displacing the locking dogs relative to the tubular housing and through the
corresponding windows to engage the external profiled surface of the wellhead; and a plurality of
second annular pistons operable for displacing the locking dogs relative to the tubular housing

and through the corresponding windows to disengage from the external profiled surface of the

wellhead.

6. A method for connecting a lower end of a liner to a wellhead having an external profiled

surface and a landing shoulder, comprising:

coupling a tubular housing, an hydraulic actuator and one or more locking elements to the end of

the liner;
positioning a lower end of the tubular housing next to an upper end of the wellhead;

engaging the lower end of the tubular housing with the wellhead until a lower end face of the

liner is positioned proximate an upper end face of the wellhead; and

displacing the locking elements relative to the lower end of the liner through interior windows
defined within the tubular Housing and into engagement with the external profiled surface of the

wellhead by operating the hydraulic actuator.
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10. The method of claim9, wherein the hydraulic actuator further conprises
at | east one second annul ar piston for displacing the |ocking elenments
relative to the lower end of the liner through interior w ndows defined

wi thin the tubul ar housi ng and out of engagenent with the external profiled
surface of the wellhead. an external profiled surface and a | anding

shoul der, conprising: a tubular housing adapted to be coupled to the end of
the liner that defines one or nore interior w ndows; and one or nore

| ocki ng dogs novably coupled to the tubular housing adapted for

di spl acement through corresponding interior w ndows of the tubular housing
for engagenent with the external profiled surface of the wellhead. 12. The
assenbly of clainm!, further conprising: one or nore |inkin elegents

pi votally Qbuprﬁdntwmiﬁéhmubmﬁﬁﬁnﬁﬁ&§@&§w&ﬁﬁmﬁﬂ?FQBFVmgﬁﬁﬁF d°t8
correspondi ng | ocking dogs. 13. The ass nb% f claim12  wherein the
:lnt!ng gl@ ﬂ?@”gﬁég plar adpdes dshnsd Hn uﬁﬁgﬁgﬁgﬁﬁ ‘ngg%gﬁdﬁe as the
ocki ng dogs are displaced th h th L0 W i
engagenent W KN BB REhest BF 1T LE S0 FRnE O e Bl

increasing a load angle of the locking elements as they are displaced in the direction of the

external profiled surface of the wellhead.

8. The method of claim 6, further comprising absorbing energy during the engaging of the

Jower end of the tubular housing with the wellhead.

9. The method of claim 6, wherein the hydraulic actuator comprises a first annular piston
for displacing the locking elements relative to the lower end of the liner through interior

windows defined within the tubular housing and into engagement with the external profiled

surface of the wellhead.

10.  The method of claim 9, wherein the hydraulic actuator further comprises at least one
second annular piston for displacing the locking elements relative to the lower end of the liner

through interior windows defined within the tubular housing and out of engagement with the

external profiled surface of the wellhead.
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14. The assenbly of claim 11, further conprising a shock absorber assenbly
coupled to an end of the housing for absorbing shock when the end of the
connector assenbly engages the well head. 15. The assenbly of claim 11,
further conprising an hydraulic actuator operably coupled to the tubul ar
housi ng for displacing the |ocking dogs relative to the tubul ar housing and
t hrough the correspondi ng wi ndows to engage the external profiled surface
of the wellhead. 16.The assenbly of claim 15, wherein the hydraulic
actuator conprises a first annular piston operable for displacing the

| ocki ng dogs relative to the tubular housing and through the correspondi ng
w ndows to engage the external profiled surface of the well head; and at

| east one second annul ar piston operable for displacing the |ocking dogs
rel ative tollt he 4 tberclalineteoorsctarpssendlyfdconnesing Henfeliad fomulhgd ivHdows t o
di sengage fromthe external profiled surface of the wellhead. 17. The
assenbl y ofanekiginahpiofled jiaregndha apdingshomdst FmPrISied uat or conprises a first
annul ar pi ston operable for displacing the |ocking dogs relative to the

t ubul ar hg@% g&gﬂ% {aa&&aq@?é{aﬁ%% [hlgéda%@ﬂ'b [k WhASONS o Or BROREEE he

ext er nal ace o head; and a plurality of second
annul ar pi s§ipssQR€rabl e for displacing the | ocking dogs relative to the
t ubul ar housi ng and through the correspondi ng wi ndows to di sengage fromthe
external profiled surface of the wellhead. 18. A nethod for connecting a
| ower end ohe er tdrpleekingdogs mosthimenledria (i mhulahowsiog adapisd fopfitplacemedt sur f ace and

a | andi ng shoul der, conprising: coupling a tubul ar housin% and one or nore
| ocki ng el dhravghsoegpondipg @ﬁﬂor@ﬁndpw%of |t}}ert}§)].1]ar housing for engagement with the externa

profiled surface of the wellhead.
12. The assembly of claim 11, further comprising:

one or more linking elements pivotally coupled to the tubular housing and operably coupled to

corresponding locking dogs.

13. The assembly of claim 12, wherein the linking elements are adapted to provide an
increasing load angle as the locking dogs are displaced through the corresponding windows into

engagement with the external profiled surface of the wellhead.

14. The assembly of claim 11, further comprising a shock absorber assembly coupled to an
end of the housing for absorbing shock when the end of the connector assembly engages the

wellhead.

15. The assembly of claim 11, further comprising an hydraulic actuator operably coupled to
the tubular housing for displacing the locking dogs relative to the tubular housing and through

the corresponding windows to engage the external profiled surface of the wellhead.

16. The assembly of claim 15, wherein the hydraulic actuator comprises a first annular piston
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positioning a | ower end of the tubular housing next to an upper end of the
wel | head; engagi ng the | ower end of the tubular housing with the well head
until a lower end face of the liner is positioned proxi mate an upper end
face of the well head; and displacing the |ocking elenents relative to the
| ower end of the liner through interior windows defined within the tubular
housi ng and i nto engagenent with the external profiled surface of the

wel | head. 19. The method of claim 18, wherein displacing the |ocking

el enents relative to the |ower end of the liner through interior w ndows
defined within the tubul ar housing and into engagenent with the external
profiled surface of the well head conprises increasing a | oad angle of the
| ocking el enents as they are displaced in the direction of the external

profiled supreeble fosgisplpringyslpdkiag dogs rebgve ty e tubplprisepingendtirgrghtes  furt her

conpri sing absorbjng.energy durjng the engagi.n f t ower. end of the
t ubul ar  houSHFROIER RIqES \%é?ﬁaﬁeeth%‘g‘te”‘?]ll?mf{i%égrﬁaégﬁfgl& “(’)epﬁeé‘lll’ﬁnﬁ%t & %Fur t her
conprising displacjng.the |gcking.ele ts relati nd of the
l'i ner throuﬁﬁmgﬁﬁgff %mﬁﬁﬁﬁgaér%§%¥ﬁéﬁg&f§ (ﬁgﬁﬁgMﬁﬁgdrggﬁﬁgﬁ%@%aﬁand into

engagenent QMOB tgg}%rrgsé&ﬁfzng%nd%sqr) ngé:r‘)gac?\% B 8 @)_(t@'flal RelYRhRepE: by operating

an hydraulic actuator. The nmet hod of claim2l, wherein the hydraulic
actuat or cogpmbkges a first annul ar piston for displacing the |ocking

el enents relative to the |ower end of the liner through interior w ndows
defined within the tubular housing and into engagenent with the external
profil ed sul aceThshssethidy ofestalirh &k ovhereip e hydmlipgsfurtcoprises pfihapnplar pister ej n t he

hydraul i ¢ actuator further conprises at |east qne.second nul ar piston for
di spl aci ng qpﬁréblF&éﬂlﬁnﬁjmélﬂtsﬁ%h%d%éf%m}%mﬁ &%P‘ngvs&%é?do t@’ﬁ‘éﬁ%é ®the liner

through interior wi ndows define 1 thin (%e ub A sTolTY d%gg- it of
engagenent SETROINS "APETR S?ga%ertg %,’46%“811 péchf}é z%eac%##ﬂ%% VSe(?’I Re o
second annular pistons operable for displacing the locking dogs relative to the tubular housing

and through the corresponding windows to disengage from the external profiled surface of the

wellhead.

18. A method for connecting a lower end of a liner to a wellhead having an external profiled

surface and a landing shoulder, comprising:
coupling a tubular housing and one or more locking elements to the end of the liner;
positioning a lower end of the tubular housing next to an upper end of the wellhead;

engaging the lower end of the tubular housing with the wellhead until a lower end face of the

liner is positioned proximate an upper end face of the wellhead; and

displacing the locking elements relative to the lower end of the liner through interior windows
defined within the tubular housing and into engagement with the external profiled surface of the

wellhead.
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24. A tie back liner connector assenbly for connecting an end of a liner to
a wel |l head having an external profiled surface and a | andi ng shoul der,
conprising: a tubular housing adapted to be coupled to the end of the
liner; one or nore |ocking dogs novably coupled to the tubul ar housing
adapted for displacenment thereto into engagenent with the external profiled
surface of the well head; and one or nore |linking elenents pivotally coupl ed
to the tubul ar housing and operably coupled to correspondi ng | ocki ng dogs
for transferring | oads fromthe tubular housing to the | ocking dogs. 25.
The assenbly of claim 24, further conprising: an actuator operably coupled
to the tubul ar housing for displacing the |ocking dogs relative to the
t ubul ar housing to engage the extenmal profiled surface of the well head; and
a shock absm ber Trrs®endhodflatolip veaeit dspiaaingthe logfing drmehtorgBiivedo tholowerlssbr bi ng
shock when the end of 'the connector assenbly engages the wel | head.

of the liner through interior windows defined within the tubular housing and into engagement

with the external profiled surface of the wellhead comprises increasing a load angle of the

locking elements as they are displaced in the direction of the external profiled surface of the

wellhead.

20. The method of claim 18, further comprising absorbing energy during the engaging of the

lower end of the tubular housing with the wellhead.

21. The method of claim 18, further comprising displacing the locking elements relative to the
lower end of the liner through interior windows defined within the tubular housing and into

engagement with the external profiled surface of the wellhead by operating an hydraulic actuator.

22. The method of claim 21, wherein the hydraulic actuator comprises a first annular piston
for displacing the locking elements relative to the lower end of the liner through interior
windows defined within the tubular housing and into engagement with the external profiled

surface of the wellhead.

23. The method of claim 21, wherein the hydraulic actuator further comprises at least one
second annular piston for displacing the locking elements relative to the lower end of the liner
through interior windows defined within the tubular housing and out of engagement with the

external profiled surface of the wellhead.

24. A tie back liner connector assembly for connecting an end of a liner to a wellhead having

an external profiled surface and a landing shoulder, comprising:

a tubular housing adapted to be coupled to the end of the liner;
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26. The assenbly of claim 25, wherein the shock absorber assenbly conprises
a spring elenent and a danper elenent. 27. The assenbly of claim 25,
wherein the shock absorber conprises an annul ar chanber and a fl ow passage
for controllably permtting fluidic materials to be exhausted fromthe
annul ar chanber. 28. The assenbly of claim 24, wherein the |inking

el ements are adapted to provide an increasing |oad angle as the | ocking
dogs are displaced through corresponding internal w ndows defined in the
tubul ar housing into engagenment with the external profiled surface of the
wel | head. 29. A nmethod for connecting a lower end of a liner to a well head
havirg an extgrral Erofiled surface and a | andi ng shoul der, conpri sing:
coupling a tubular housing and one or nore Iockln el nts to the end of
the |iner; %’6§T‘P?%F?F‘ﬂ’§d§gﬁ1 ‘6%%?13’ gnpledie ‘}Fﬁ‘g’u\aﬂlﬁ?ﬂﬁl% E‘inﬁ’épl?’fé??n to an upper
end of the | | head; 6% the & do b bqlar housing with the
wel | head unfifeFio 419 géagrm hg g%eé‘teBTa Ly edI BF % tsev‘f)eosffa "0ned proxi mate an
upper end face of the well head; displacing the |ocking elenents relative to

the Iower efdodhot BkidgeRBEN i RalIG BEBBE BRI rubMat MoutifEane ¥fcrbRabuppaaf i | ed
surface of the well head by operating the actuator; and

corresponding locking dogs for transferring loads from the tubular housmg to the locking dogs.
25. The assembly of claim 24, further comprising:

an actuator operably coupled to the tubular housing for displacing the locking dogs relative to the

tubular housing to engage the external profiled surface of the wellhead; and

a shock absorber assembly coupled to an end of the housing for absorbing shock when the end of

'the connector assembly engages the wellhead.

26. The assembly of claim 25, wherein the shock absorber assembly comprises a spring

element and a damper element.

27. The assembly of claim 25, wherein the shock absorber comprises an annular chamber and

a flow passage for controllably permitting fluidic materials to be exhausted from the annular

chamber.

28.  The assembly of claim 24, wherein the linking elements are adapted to provide an
increasing load angle as the locking dogs are displaced through corresponding internal windows

defined in the tubular housing into engagement with the external profiled surface of the

wellhead.

29. A method for connecting a lower end of a liner to a wellhead having an external profiled

surface and a landing shoulder, comprising:
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during the displacenent of the |ocking elenments, transferring | oads from
the tubul ar housing to the |ocking elenents using one or nore pivotal | oad
transfer elenments. 30The nethod of claim 29, further conprising absorbing
energy during the engaging of the | ower end of the tubular housing with the
wel | head. 31. The method of claim30, wherein absorbing energy during the
engagi ng of the lower end of the tubular housing with the wellhead

conpri ses preventing shock | oading on the | ower end of the tubul ar housing
and the well head. 32. The nethod of claim 30, wherein absorbing energy
during the engaging of the | ower end of the tubular housing with the
wel | head conprises limting a flowrate of fluidic materials out of an
annul ar chanmber. 33. A tie back liner connector assenbly for connecting an
end of a | id3gdling Srbulavdblsihgad oheatinvg: ladking Xitwéntad thperdfof hethesur f ace and a

| andi ng shoul der, conprising: a tubular housing adapted to be coupled to
the end of the liner; one or nore |ocking elenents noyvably coupled to the
tubul ar housHirgingddgsreead piohe Whugs hops st o P er! (ffea eighgement with the

external profiled surface of the well head; and
engaging the lower end of the tubular housing with the wellhead until a lower end face of the

liner is positioned proximate an upper end face of the wellhead;

displacing the locking elements relative to the lower end of the liner into engagement with the

external profiled surface of the wellhead by operating the actuator; and

during the displacement of the locking elements, transferringloads from the tubular housing to

the locking elements using one or more pivotal load transfer elements.

30. The method of claim 29, further comprising absorbing energy during the engaging of the

fower end of the tubular housing with the wellhead.

31. The method of claim 30, wherein absorbing energy during the engaging of the lower end
of the tubular housing with the wellhead comprises preventing shock loading on the lower end of

the tubular housing and the wellhead.

32. The method of claim 30, wherein absorbing energy during the engaging of the lower end

of the tubular housing with the wellhead comprises limiting a flow rate of fluidic materials out of

an annular chamber.

33. A tie back liner connector assembly for connecting an end of a liner to a wellhead having

an external profiled surface and a landing shoulder, comprising:

a tubular housing adapted to be coupled to the end of the liner;
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a shock absorber assenbly coupled to an end of the housing for absorbing
shock when the end of the connector assenbly engages the well head. 34. The
assenbly of claim 33, further conprising: an actuator operably coupled to

t he tubul ar housing for displacing the |ocking elenents relative to the
tubul ar housing to engage the external profiled surface of the well head.

35. The assenbly of claim 33, wherein the shock absorber assenbly conprises
a spring elenent and a danper elenent. 36. The assenbly of claim 33,
wherein the shock absorber conprises an annul ar chanber and a fl ow passage
for controllably permtting fluidic materials to be exhausted fromthe
annul ar chanber. 37. The assenbly of claim 33, further conprising one or
nore |linking elenments pivotally coupled to the tubul ar housing and operably

cog pl ed t o ceermeesplotkiieslymErstRVAY)Y erypisd Pdie trianiorEng AEdfs J8RAFREH t he
tubul ar housing to the | ocking dogs. 8. .The assenbly of claim 37, wherein
the |inki néheéqt‘élﬁ’@ﬁf‘%ag%‘i‘eét‘ﬁ@élﬁteétﬂmgcgmﬁ‘rle ﬁ?rgéeogfpeiwﬁ@}eg‘!aédng | oad angl e as the
| ocki ng dogs are di splaced through correspondi ng i nternal w ndows defined

in the tub lﬁ'sﬁ({cﬁ BQLSL G ekl QubBoB A RE thhduling RLabSbiRY Madk vieDht dngds sur f ace
of the wellhead. 39. A nethod for connecting a lower end of a liner to a

wel | head hayd Bghe@bt a8%hEY BrithgeP the fvkiliReh.
34, The assembly of claim 33, further comprising:

an actuator operably coupled to the tubular housing for displacing the locking elements relative

to the tubular housing to engage the external profiled surface of the wellhead.

35. The assembly of claim 33, wherein the shock absorber assembly comprises a spring

element and a damper element.

36. The assembly of claim 33, wherein the shock absorber comprises an annular chamber and
a flow passage for controllably permitting fluidic materials to be exhausted from the annular

chamber.

37. The assembly of claim 33, further comprising one or more linking elements pivotally
coupled to the tubular housing and operably coupled to corresponding locking dogs for

transferring loads from the tubular housing to the locking dogs.

38. The assembly of claim 37, wherein the linking elements are adapted to provide an
increasing load angle as the locking dogs are displaced through corresponding internal windows

defined in the tubular housing into engagement with the external profiled surface of the

wellhead.

39. A method for connecting a lower end of a liner to a wellhead having an external profiled
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surface and a | andi ng shoul der, conprising: coupling a tubular housing and
one or nore locking elenents to the end of the liner; positioning a | ower
end of the tubular housing next to an upper end of the well head; engagi ng
the | ower end of the tubular housing with the well head until a | ower end
face of the liner is positioned proxi mate an upper end face of the
wel | head; displacing the locking elenents relative to the |ower end of the
liner into engagenent with the external profiled surface of the well head by
operating the actuator; and absorbing energy during the engaging of the

| ower end of the tubular housing with the well head. 40. The nethod of
claim39, further conprising during the displacenent of the |ocking

el enents, transferring | oads fromthe tubular housing to the | ocking

el enent s usikye e BADEHRAE COBPEIg oad transfer el ements. 41. The nethod
of claim 39, wherein absorbing energy during the engagi ng of the | ower end

of the tubyl \ﬂﬁm%é)tld?dlﬁ%od%n% dlolEor Wokd IRGRE ARt §1@§ndﬂ)rf§1¥ﬁﬁgr| ng shock | oadi ng

on the | ower ular housing and the well head. 42. The net hod
of claim 39, wherein absorbing energy during the engagi ng of the | ower end
of the t ubygtioningusiwegendiof the thbigar Wlsing aexdto cowperiesds the wrllhdatig a f 1 ow rat e of
fluidic materials out of an annul ar chanber.

engaging the lower end of the tubular housing with the wellhead until a lower end face of the

liner is positioned proximate an upper end face of the wellhead;

displacing the locking elements relative to the lower end of the liner into engagement with the

external profiled surface of the wellhead by operating the actuator; and
absorbing energy during the engaging of the lower end of the tubular housing with the wellhead.

40. The method of claim 39, further comprising during the displacement of the locking
elements, transferring loads from the tubular housing to the locking elements using one or more

pivotal load transfer elements.

41. The method of claim 39, wherein absorbing energy during the engaging of the lower end
of the tubular housing with the wellhead comprises preventing shock loading on the lower end of

the tubular housing and the wellhead.

42. The method of claim 39, wherein absorbing energy during the engaging of the lower end
of the tubular housing with the wellhead comprises limiting a flow rate of fluidic materials out of

an annular chamber.
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