1 INTERNAL TI EBACK FOR SUBSEA VELL Field of the

I nvention This invention relates in general to subsea
oil and gas well production, and in particular to a
ti eback connector extending fromthe subsea well to a
platformat the surface. Background of the Invention
Subsea wells typically have a subsea wel | head assenbly
at the seafloor. In some ipstallations, a subsea
production tree will be nmounted on the well head
assembly. The tree has valves connected to flowines
for control iINPTERNAWTTEBACK #FORSUBSEAWEDLher type
of installation, a string of tieback conduit extends
fromthe subsea wellhead assenbly to a platform at
the surface. A surface tree is nounted on the upper

FRI oPfhelliQeriticPack conduit. Sone riser systems have
“Tnner and outer tieback conduits, each of which is

run separ at el nd connect ed a.tiepack .conpector. ..
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tieback riser in that type of system The inner
pattiewaicte a-tehagk conngcios skishdiag frayn therwBega well 19 4 platfroy at the
connector to the |ower end of the conduit and
surfasering it into the bore of the subsea wel |l head
housi ng assenbly. The tieback connector has a | ocking
menber that |ocks to the subsea well head housing or
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some installations, a subsea production tree will be mounted on the wellhead
assembly. The tree has valves connected to flowlines for controlling flow from the
well. In another type of installation, a string of tieback conduit extends from the
subsea wellhead assembly to a platform at the surface. A surface tree is mounted on
the upper end of the tieback conduit. Some riser systems have inner and outer
tieback conduits, each of which is run separately and connected by a tieback
connector. The inner and outer tieback conduits make up the tieback riser in that
type of system.

The inner tieback conduit is installed by connecting a tieback connector to
the lower end of the conduit and lowering it into the bore of the subsea wellhead
housing assembly. The tieback connector has a locking member that locks to the
subsea wellhead housing or to the tapered stress joint at the bottom of the outer

tieback conduit. The inner tieback connector also has a seal that seals to an internal



2 conponent of the subsea wellhead housing assenbly.
Typi cal outer tieback connectors are |ocked to the
exterior of the subsea wel |l head housi ng assenbly.

G her outer tieback connectors are |ocked to the
interior. An internal tieback connector typically has
a mandrel with a sleeve on the exterior. The mandre

is connected to the inner 4ieback conduit and is
capabl e of noving between an upper running-in
position and a | ower |anded position in the subsea

HﬁJo fragr hUshbsa ARIhaEAt Halstig RSB heTHpioslr elitet rtieback
t he upper position until the actuator |ands on

coﬁ%%c rfé 3 l?él{%ﬁtt%eth\éeéﬁé}ﬁ)?doﬂjgxgséuﬁ%w wmaddl%ﬁ@it?%rﬁsembly

e inner tieb con causes

O SuET PP BB R BES g st b S gRREr Af i fbpht Sicback
I nvention The tieback ap paratus of this |nven 3
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The mandrel is novable between an upper position and a
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Summary of the Invention

The tieback apparatus of this invention has a sleeve and a mandrel installed
within the sleeve. The mandrel is movable between an upper position and a lower
position relative to the sleeve. In one mode, the movement is without rotation of the
inner tieback conduit, and in another mode, the movement is caused by rotation.
The mandrel has an exterior tapered portion with a set of external threads. The
threads increase in diameter from a lower end to an upper end. A radially
expansible load ring is carried by the sleeve. The load ring has a set of internal
threads that ratchet over the external threads as the mandrel moves from the upper
position to the lower position. The load ring has an external profile that mates with

an internal profile of the subsea well assembly when the mandrel is in the lower



an internal profile of the subsea well assenbly when
the mandrel is in the lower 3 position. In the

enbodi mrent shown, the internal profile is |ocated
within the |lower portion or stress joint of an
external riser. The mandrel is rotatable relative to
the sleeve and the load ring while in the | ower
position. This rotation cauges the internal threads
to advance upward relative to the external threads to
further expand the load ring into engagenent with the
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In addition to locking to the riser stress joint,
ring fintoreagdgemenhevithi tbbantkrnat profde pbtheaubsea welk @sgembly, In an
internal profile |ocated within the subsea wel | head
alf@higt RGodelol opdration,natio€thd sxpasionesf thy lohd riigedveaused by
bel ow the load ring. The mandrel has an exterior cam
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oad, ring | R r :
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tieback conduit to the mandrel.

In addition to locking to the riser stress joint, optionally, the tieback
connector also locks to an internal profile located within the subsea wellhead
housing. A locking member is carried by the sleeve below the load ring. The
mandrel has an exterior cam surface that slides downward relative to the locking
member to expand it outward at the same time as the load ring is being expanded
outward. Preferably, the mandrel has threads above the cam surface that mate with
threads of the locking member so that when the mandrel is rotated to further expand
the load ring, it also engages the locking member threads with the mandrel threads.
In the preferred embodiment, the locking member comprises a plurality of dogs

spaced around the sleeve.



In the preferred enbodi nent, the | ocking nmenber
conprises a plurality of dogs spaced around the
sleeve. 4 Brief Description of the Draw ngs Figure 1
is a sectional viewillustrating an inner tieback
connector in the |anded and connected positions.
Figure 2 is a sectional view of the tieback connector
of Figure 1, shown being |gwered into a subsea
wel | head housing. Figure 3 is a sectional view of the
ti eback connector of Figure 1, shown at a | ower

Bmmg&;gtmmﬁewamﬁ%q housing. Figure 4 is a
nar Vi ew o e tieback connector of Figure 1,
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rot a I he ‘man igure 5 Ts an enl arged
sectional view of.a portion of the tieback connector,
lainﬁ?‘{&‘} GNP e‘iNB‘?:slktilWé‘ dogs for |ocking the tieback
connector to the subsea we]| head housing assenbl
and Eiggh2 g idorectigna ey Hthe H@%ﬁﬂ& %‘?‘WSFt%b Pgﬁ?%? 1, shown
F_l gure 6 is a further enlarged view of the tieback
being hvedred into & bubsea wellbgpdthiossingocki ng dogs of Figure 5
in an engaged position with the internal profile.

Fi gUFRure 3 $s @Bcotiohalrge of ileighhclacqmetioonf Bigutehl shown at a
ti eback connector of Figure 1, illustrating the
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ousing. Figure 8 is a perspective view of
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landed in the wellhead housing but prior to rotating the mandrel.

Figure 5 is an enlarged sectional view of a portion of the tieback connector,
illustrating locking dogs for locking the tieback connector to the subsea wellhead
housing assembly, and shown prior to engaging the internal profile.

Figure 6 is a further enlarged view of the tieback connector, illustrating the
locking dogs of Figure 5 in an engaged position with the internal profile.

Figure 7 is an enlarged view of a portion of the tieback connector of Figure
1, illustrating the actuator sleeve landed on a casing hanger in the wellhead housing.

Figure 8 is a perspective view of the exterior of the tieback connector of
Figure 1.

Figure 9 is a perspective view of the load ring of the tieback connector of
Figure 1.

Figure 10 is a perspective view of an alternate embodiment of the inner

tieback connector of Figure 1.



Figure 9 is a perspective view of the load ring of the
ti eback connector of Figure 1. Figure 10 is a
perspective view of an alternate enbodi nent of the

i nner tieback connector of Figure 1. 5 Detailed
Description of the Invention Referring to Figure 1,
wel | head housing 11 is |ocated at the seafloor at the
upper end of a well. Wellhegd housing 11 is a tubul ar
menber having a bore contalining at |east one casing
hanger 13. Casing hanger 13 is secured to a string of

m?afiqeaq)ésbﬁhtisﬂbfmntvenmﬁel ected depth in the well. A
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than the casing attached to casing hanger 13. A second
corieikiefat depsees ¢asinpohangerylda sCasnge g%ﬂgalr I3eEed o a string of
casing hangers 13 and 17. In this exanple, a | ockdown
casimb tinat 2dtehdmtbsa seletteg depthciasthe gveblandepackaftfrassengiliedrieals
upwar d novenent of casing hanger 13. Lockdown nenber

béveks casidgitinlgar 13 amithe botehdtwdllbestlausag Iy a split
l ock ring 23 or a segnented dog ring to an internal
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wel | head housing 11. Lock ring 23 is energized or
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irP t%re %ve?lftha\,\rﬂhlehcgggg ggtgc iecrf go ga]éingcgarr]lgér 13. A second packoff assembly
19 secures the annulus between casing hangers 13 and 17.

In this example, a lockdown member 21 lands on top of casing hanger 13 to
prevent upward movement of casing hanger 13. Lockdown member 21 is a tubular
member that is secured by a split lock ring 23 or a segmented dog ring to an internal
groove or profile 27 formed in the bore of the wellhead housing 11. Lock ring 23 is
energized or expanded to the locked position by a packoff assembly 25 that is
wedged between lockdown member 21 and the bore of wellhead housing 11. Other
arrangements of the structure within wellhead housing 11 are feasible, including
mounting the second casing hanger on top of the first casing hanger, rather than
within. Also, lockdown member 21 may be eliminated in some installations. The

arrangement of this example is employed for a high pressure and high temperature

well.



arrangements of the structure within wellhead housing
11 are feasible, including nounting the second casing
hanger on top of the first casing hanger, rather than
within. Also, |ockdown nmenber 21 may be elimnated in
some installations. The arrangement of this exanple
is enployed for a high pressure and hi gh tenperature
well. 6 1In this exanple, ag external riser 29, which
IS an outer tieback conduit, connects to an exterior
profile on well head housing 11 and extends upward to a
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interior of wellhead housing 11. Riser 29 has an
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has a mandrel 37, which is an inner tubular nenber,
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set of threads 39 that are located on a tapered or conical surface. The lower end of
external threads 39 has a smaller diameter than the upper end, as shown in Figure 1.
Mandrel 37 also has a set of intermediate external threads 41. Threads 41 are
located on a cylindrical portion of the exterior of mandrel 37. Mandrel 37 also has a
lower set of external threads 43 that are located on a cylindrical portion of mandrel
35 above a tapered or conical surface. Upper threads 39, intermediate threads 41
and lower threads 43 have preferably the same pitch. In addition, mandrel 37 has an
exterior groove 45 located near its lower end.

An expandable load ring 47 is carried by mandrel 37. Load ring 47 has a set
of tapered internal threads 49 that have the same taper as external threads 39.

Threads 49 will mesh with external threads 39 while mandrel 37 is in the lower



35 above a tapered or conical surface. Upper threads
39, internedi ate threads 41 and | ower threads 43 have
preferably the same pitch. In addition, mandrel 37 has
an exterior groove 45 |ocated near its | ower end. An
expandabl e load ring 47 is carried by mandrel 37. Load
ring 47 has a set of tapered internal threads 49 that
have the same taper as extegnal threads 39. Threads
49 wi || nmesh with external threads 39 while mandrel 37
is in the [ower 7 position shown in Figure 1. Load
pbditiéh &foval AOFRafk BN 194 9lngad7 kO BNEsh Pxefrial grdvled pheflle 51

I's configured to mate with riser internal profile 33.
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Referring back to Figure 1, load ring 47 is secured in

tHelbwersdpedismRE sloys 35 extérmintporh tholoweobdgedipvetrdinz point below
pi eces to a sleeve 59. O anp 57 prevents both axi al
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sl eeve 59. Ot her devices nmay be used to connect | oad

ﬁriﬁﬁ 47 with sl eeve 59, as discussed below in
88rihected with the second enbodi ment of Fi gure 10.
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clamp 57 or bolted retainer pieces to a sleeve 59. Clamp 57 prevents both axial and
rotational movement of load ring 47 relative to sleeve 59. Other devices may be
used to connect load ring 47 with sleeve 59, as discussed below in connected with
the second embodiment of Figure 10.

Sleeve 59 is mounted to mandrel 37 so that mandrel 37 can move from the
upper running in position shown in Figure 2 to the lower landed position shown in
Figure 1. In this embodiment an internal annular recess 61 accommodates a carrier
ring 63 between the annular recess 61 and the exterior of mandrel 37. Carrier ring
63 has internal threads that engage the intermediate external threads 41 on mandrel
37. Carrier 63 has a plurality of pins 65 (only one shown) on its outer diameter.
Each pin 65 engages an axially extending slot 67 formed in the wall of sleeve 59.

Pins 65 and slots 67 prevent carrier ring 63 from rotating relative to sleeve 59.

Elongated slots 67 allow carrier ring 63 to move upward and downward relative to



upper running in position shown in Figure 2 to the

| oner | anded position shown in Figure 1. In this
enbodi ment an internal annular recess 61 acconmodates
a carrier ring 63 between the annul ar recess 61 and
the exterior of mandrel 37. Carrier ring 63 has
internal threads that engage the internedi ate externa
threads 41 on mandrel 37. garrier 63 has a plurality
of pins 65 (only one shown) on its outer dianeter.
Each pin 65 engages an axially extending slot 67
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sIEev@pUI%  Actuator $Qtcoatpoisessd siegvecmpnited topleeveedq belew acspdit ring
of sleeve 59. Actuator 69 conprises a sleeve nounted
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relative to sleeve 59 because it is positioned in an
Soptivhbllgwesameaxialdneyaseent of agipatondrelastye|te flgavepty because it is

structure within subsea well head housi ng assenbly,
péditoried inhirs axixliyrploagated slaarids Antuatop@dt lands o strhegure within

subsea wellhead housing assembly, and in this example, it lands on a portion of the
packoff 19 between casing hangers 13 and 17. When landing, an upper end of
actuator 69 cams split ring 71 outward to a fully recessed position within sleeve
groove 73. Split ring 71 disengages from mandrel groove 45, allowing mandrel 37
to then move downward relative to sleeve 59.

Referring again to Figure 1, a seal 81 is carried on the lower end of mandrel
37. Preferably seal 81 is a metal-to-metal seal that seals between mandrel 37 and the
inner diameter of an upper end of casing hanger 17.

A plurality of anti-rotation keys 83 will snap into engagement with a mating
slot 85 formed in lockdown member 21 in this example. As shown in Figures 5, 6

and 8, keys 83 are spaced circumferentially around and extend through openings



packof f 19 between casing hangers 13 and 17. Wen

| andi ng, an upper end of actuator 69 cans split ring
71 outward to a fully recessed position within sleeve
groove 73. Split ring 71 di sengages from mandre

groove 45, allowi ng mandrel 37 to then nove downward
relative to sleeve 59. Referring again to Figure 1, a
seal 81 is carried on the I gwer end of mandrel 37.
Preferably seal 81 is a netal-to-netal seal that seals
between mandrel 37 and the inner dianeter of an upper
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preferably is biased outward hy a coil spring 87 .
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flush with wthin the exterior surface of sl|leeve 59.
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ti eback connector 35 to riser 29 with load ring 47,
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Iockdomn menber 21 when fully installed. That
annular internal profile 91 in lockdown member 21 when fully 1nstalled That is,

the dog profiles 95 are aligned with lockdown profile 91, but a slight clearance
exists between the teeth of profiles 95 and profile 91. The loose fit while in the
fully installed position allows some upward movement of dogs 93 relative to profile
91.

Also, each dog 89 may have a segment of a thread or groove 93 on its
interior surface. Threads 93 are located on an inner surface of each dog 89 and will
mate with lower external threads or grooves 43 on mandrel 37. Threads 93 will
loosely engage threads 43 and ratchet when mandrel 37 is moving downward
relative to dogs 89. Dogs 89 are preferably retained within the windows of sleeve
59 by upper and lower tabs 97 (Fig. 8) or by the arrangement discussed below in
connection with the embodiment of Figure 10. In this embodiment, a coil spring 99

biases each dog 89 inward to a position where its external profile 95 is flush or



the dog profiles 95 are aligned with | ockdown profile
91, but a slight clearance exists between the teeth
of profiles 95 and profile 91. The |l oose fit while in
the fully installed position allows sone upward
novenent of dogs 93 relative to profile 91. Al so,
each dog 89 may have a segnent of a thread or groove
93 on its interior surface, Threads 93 are |ocated on
an inner surface of each dog 89 and will nate with

| oner external threads or grooves 43 on nmandrel 37.
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enpl oyed. In operation, inner tieback connector 35

106hiell abeverdope 8| ethrider rig 6Bswilblbesial anruppEi ppsiteon2wiglhnid recess 61.
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ron W rec plit ring 71
8be in engagerrent with grooves 73 and 45, which hol ds
fandrel 37 in the upper position relatlve to sl eeve

59. Actuator 69 will be extending bel ow seal
Figures 3 and 7 show actuator 69 landing on packoff 19 Actuator 69 pushes

split ring 71 outward, freeing split ring 71 from groove 45 and allowing mandrel 37
to move downward. Sleeve 59 does not move downward because it is supported by
actuator 69 on packoff 19. Load ring 47 will be aligned with riser internal profile
33, but not yet in engagement. Dogs 89 will be aligned with internal profile 91 in
lockdown member 21, but not yet in engagement.

Referring to Figure 4, when the downward movement of mandrel 37 occurs,
upper tapered threads 39 on mandrel 37 will ratchet downward on load ring internal
threads 49, causing load ring 47 to radially expand and partially enter riser internal
profile 33. The downward movement of mandrel 37 also causes dogs 89 to radially
expand as they are cammed outward by cam surface below lower external threads

43. Profiles 95 on dogs 89 will partially enter lockdown member internal profile 91.



81. Figures 3 and 7 show actuator 69 |andi ng on
packoff 19. Actuator 69 pushes split ring 71 outward,
freeing split ring 71 from groove 45 and al | owi ng
mandrel 37 to nove downward. Sleeve 59 does not nove
downward because it is supported by actuator 69 on
packoff 19. Load ring 47 will be aligned with riser
internal profile 33, but ngt yet in engagenent. Dogs
89 will be aligned with internal profile 91 in

| ockdown nenber 21, but not yet in engagenent.

sBafar«iingot® dbwawaRl dear Wiehppch end oMaxsig harpee menbutokill not
mandrel 37 occurs, upper tapered threads 39 on

STRSh Sl Moot S Syt on | 02d ring 1ot erna
o R AN Sy e AL RS Fiss e

radi al | expand as. they are camred outward by.cam.
tomidtac Sleser Shmaviaiialy raiaisA SHor Bgggent put g? BhtiFaaliogskeys
on dogs 89 will partially enter | ockdown nenber
8B il rsnavh sy inkee slots, 851 preveating Surthgl rdtatianvel desmeads dogs 89,
near the upper end of casing hanger 17, but will not
al@llodderihg 45ealThegroefi@ageiaiahdiel B cmsisngpldtvegeriallifovement
The operator then rotates the inner tieback conduit,
C lring 747 t ]
DT AR S7 SR RER BT | IR mB SUPioR afBnandrel 37
antj -

r.ot ati. K 3. W SQALI At S
RPalya R iRl FfRlfecelbathecndf WAL Mg D, O TBiBabSs of
and |oad ring 47. The_ rotatio f. mandrel 37 caus
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ring 47. Load ring 47 noves upward, and mandrel 37
remaining downward movement of mandrel 37 that occurs while it is rotating causes

seal 81 to come into full sealing engagement with casing hanger 17. Afterward, the
operator would run tubing, complete the well and install a surface production tree at
the platform.

The completed assembly thus locks internal connector 35 both to the stress
joint of riser 29 as well as to an internal component of the assembly of subsea
wellhead housing 11. If riser 29 were inadvertently disconnected from wellhead
housing 11, connector 35 would still remain attached to its connection with
lockdown member 21 after a small amount of travel of riser 29. This connection is
through the engagement of dogs 89 with profile 91 and the threaded engagement of
mandrel threads 41 and dog threads 93. If mandrel 37 and sleeve 59 both began to
move upward, profiles 95 of dogs 89 would come into full load bearing contact with

lockdown member profile 91, preventing further upward movement. The tight



downward into tight, preloaded engagenent with riser
profile 33. Threads 93 of dogs 89 engage | ower

threads 43 on mandrel 37 but will not make-up tightly.
The remai ni ng downward novenment of mandrel 37 that
occurs while it is rotating causes seal 81 to cone

into full sealing engagenent with casing hanger 17.
Afterward, the operator woy d run tubing, conplete

the well and install a surface production tree at the
platform The conpl eted assenbly thus | ocks interna
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causes mandrel 37 to drop downward fromthe
mandrel 37 to move downward to the position in Figure 4. The tool can thus be

—_—

t

operated in two different modes.

The embodiment of Figure 10 shows two changes from the first embodiment.
In the first embodiment coil springs 99 (Fig. 6) urge dogs 89 inward and tabs 97
(Fig. 8) retain each dogs 89 within one of the windows in sleeve 59. In the
embodiment of Figure 10, a leaf spring 101 extends across each window in contact
with the outer side of each dog 89. Leaf springs 101 replace coil springs 99 (Fig. 6)
and tabs 97.

The second feature that differs is to replace clamp 57 (Fig. 1), which retains
load ring 47 with sleeve 59. Instead, a plurality of dovetail slots 103 are formed in
the lower edge of load ring 47'. A plurality of links 105 are connected between slots

103 and sleeve 59. Each link 105 has an upper end or head that fits within one of



position of Figure 3 to the position of Figure 4.
Referring to Figures 3 and 4, rather than applying
addi ti onal weight, the operator may rotate the inner

ti eback conduit while in the upper position of Figure
3. This rotation causes mandrel 37 to rotate relative
to load ring 47. Mandrel threads 39 engage | oad ring
threads 49, causing nmandrejz 37 to nove downward to
the position in Figure 4. The tool can thus be
operated in two different nodes. The enbodi nent of

tH:ei dERI1 5dts NIBISA itk addicsrlies: fhdtarer 1l 0P sddufsithelined endof each
In the first enmbodi ment coil springs 99 (Fig. 6) urge
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but susceptible to various . . .
place of mandrel 37. Also, if an external riser is not employed, the load ring could

be positioned lower and engage structure within the subsea wellhead housing.



changes wi thout departing fromthe scope of the

i nvention. For exanple, in sone cases the |ocking

dogs could be elimnated, with the sole connection

being to the external riser. Alternately, the | ocking

dog arrangenent could be enployed with another
tubul ar menbers wherein anot her outer tubular nenber
woul d take the place of |ogkdown nember 21 and

anot her inner tubular menber would take the place of

mandrel 37. Also, if an external riser is not
Cc®ifpisoyed, the load ring could be positioned |ower and
—engage structure within the subsea wel | head housi ng.
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a surtace platfor conprisSing: a

sleeve a nandrel installed wthin the sl eeve and
COIBRHITE bet ween an upper position and a | ower

position relative to the sleeve; a set of externa

t hr eA8%C¥h an exterior tapered portion of the nmandrel,
the threads increasing in dianeter froma | ower end
t o aamappet instadled avithiard'g@ISleyVQa&lpbmgmhl%bfrtWS@n a1 ygper position

carried by the sleeve, the |load ring having a set of

andd Riweaboditioe edaivietatheigage the external threads of
the mandrel, and the load ring having an external
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a radially expansible load ring carried by the sleeve, the load ring having a
set of internal threads that engage the external threads of the mandrel, and the load
ring having an external profile adapted to mate with an internal profile of the subsea
well assembly; and

the mandrel being rotatable relative to the sleeve and the load ring, causing
the internal threads to advance upward relative to the external threads to expand the

load ring and tightly engage the external profile with the internal profile of the

subsea well assembly.

2. The apparatus according to claim 1, further comprising a seal on a lower end of

the mandrel for sealing against an internal component of the subsea well assembly.

3. The apparatus according to claim 1, wherein the load ring has an internal surface

that is tapered and which contains the internal threads.



the internal threads to advance upward relative to the
external threads to expand the load ring and tightly
engage the external profile with the internal profile
of the subsea well assenbly. 2. The apparatus
according to claim1, further conprising a seal on a

| ower end of the mandrel for sealing against an

i nternal conponent of the sypsea well assenbly. 3.
The apparatus according to claim1, wherein the | oad
ring has an internal surface that is tapered and
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apparatus according to claim1, further conprising an
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5. The apparatus according to claim1, further

magdyst isdn Hep URPET PRREN-one | ocki ng menber carried by the
sl eeve below the |load ring; and an exterior cam
surface on the mandrel bel ow the exterior tapered
portion, the cam surface being above the | ocking
SETR @pparitul ecdofdingrenclaieh 1) farther dofeprispyger  posi ti on,

t he | ocki ng nenber engagi ng the cam surface and
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of the subsea well assenbly while the nandrel noves
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position, the locking member engaging the cam surface and expanding outward to
engage a lower internal profile of the subsea well assembly while the mandrel moves
to the lower position, the locking member remaining in partial engagement with the

lower internal profile when the load ring is fully made up with the internal profile of

the subsea well assembly.

6. The apparatus according to claim 1, further comprising:

a plurality of dogs carried within openings of the sleeve that are spaced
circumferentially around the sleeve; and

an exterior cam surface on the mandrel below the exterior tapered portion,
the cam surface being above the dogs while the mandrel is in the upper position, the
dogs engaging the cam surface and expanding outward to partially engage a lower

internal profile of the subsea well assembly while the mandrel moves to the lower



6. The apparatus according to claim1l1, further
conprising: a plurality of dogs carried within

openi ngs of the sleeve that are spaced
circunferentially around the sleeve; and an exterior
cam surface on the mandrel below the exterior tapered
portion, the cam surface being above the dogs while
the mandrel is in the uppergposition, the dogs
engagi ng the cam surface and expandi ng outward to
partially engage a lower internal profile of the

pﬁéﬂ?&? Endehén @8 3G (WL EmbACuFTARE ed intaRi préfile bhthe

ower 16 position and when the load ring is fully

de up with,the internal profile of the subsea well
S&%@%ﬁ%ﬁ€$d?mﬁhe apparatus according to claim6

further conprising: an internal threaded segnent on an
i nner surface of each of the dogs; and an external
set of threads on the mandrel that pates with the

7t Hihe aparatus agpeEding to gainyALUEBFGOMISINEE cor di ng t o
claiml1l, wherein the internal threads of the |oad ring
ar e aajtidnel thfeaded sdgatenhon awinawesirfags of pashred ey dags; and
noves downward fromthe upper position to the |ower
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further conprising: an external groove on the mandrel

S%@I igns with an internal groove in the sleeve
iTe the mandrel is in the upper position; a split

ring having a | ocking position while the mandrel is in
t he upper

8. The apparatus according to claim 1, wherein the internal threads of the load ring
are capable of ratcheting movement as the mandrel moves downward from the upper

position to the lower position.

9. The apparatus according to claim 1, further comprising:

an external groove on the mandrel that aligns with an internal groove in the
sleeve while the mandrel is in the upper position;

a split ring having a locking position while the mandrel is in the upper
position, wherein an outer portion of the split ring is within the external groove and
an inner portion within the internal groove, thereby preventing the mandrel from
moving to the lower position; and

an actuator carried by the sleeve and extending below the mandrel while the
mandrel is in the upper position, the actuator having an upper end that engages the

split ring and when landing on a structure within the subsea well assembly and the



position, wherein an outer portion of the split ring
is wwthin the external groove and an inner portion
within the internal groove, thereby preventing the
mandrel from noving to the |ower position; and an
actuator carried by the sleeve and extendi ng bel ow the
mandrel while the nmandrel is in the upper position,
the actuator having an uppef; end that engages the
split ring and when | anding on a structure within the
subsea wel| assenbly and the 17 application of
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ri ser ~extending from t he subsea wel | head assenbly for
communicating with a surface platform a tieback
apparatus conprising; a mandrel a apted tq be secured
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riser; a set of external threads on an exterior
e;demdmgfropﬁhe sarsen fvetlheadraasamtdy farlrgmmurtiepsing yyidhp@isurface
increasing in diameter froma |lower end to an upper

pRffdim, % SHAEK Spraddtis eshpsiidie mandrel, the mandrel
bel ng novabl e from an upper position during

runni, ﬂﬂmhfé 5 aﬁed PWRIscBR8E I P&riNE 6Ptléﬁb%ktcbﬁcﬁﬁ'{0é&tend1ng
apgara us the subsea wel | head assenbly; a
r adi expan3|ble Ioad ring carried by the sleeve,

thtrWéghlath%g‘ S ng having a set of internal threads that

engage the external threads,. and .t
ang g set of external threads on an exterior conica port?oa}ldofr the' I%aH(%ei sk,

the threads increasing in diameter from a lower end to an upper end;

a sleeve carried by the mandrel, the mandrel being movable from an upper
position during running-in to a lower position when the tieback apparatus lands in
the subsea wellhead assembly;

a radially expansible load ring carried by the sleeve, the load ring having a
set of internal threads that engage the external threads, and the load ring having an
external grooved profile;

the mandrel being rotatable relative to the sleeve and the load ring, causing
the internal threads to advance upward relative to the external threads to expand the
load ring and move the internal profile into engagement with an internal profile
provided in the riser, thereby locking the mandrel to the riser;

at least one locking member carried by the sleeve below the load ring; and



external grooved profile; the mandrel being rotatable
relative to the sleeve and the load ring, causing the
internal threads to advance upward relative to the
external threads to expand the |load ring and nove the
internal profile into engagenent with an interna
profile provided in the riser, thereby |ocking the
mandrel to the riser; at |egst one |ocking nmenber
carried by the sleeve belowthe load ring; and 18 an
exterior camsurface on the mandrel below the exterior

t apeg,eekiB@brdafsurfalde of &8 makdréldR]dveiheg xapioy eaptfed portion,
| ocki ng menber while the mandrel is in the upper
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position and the load ring is. full de u Wi, th t
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according to claim 10, further conprising a seal on a
whievthe mandirelafovedo therlawel pasition and dhesload sing &t fullpy made up

i nternal conponent of the subsea well head assenbly.
witB thelineerad) pecfile ts thratser.di ng to claim 10, further
conprising an exterior snooth tapered surface on the
mandrel bel ow the exterior tapered portion, the snooth
tapered surface bei ng engaged by the internal threads
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assembly.

12. The apparatus according to claim 10, further comprising an exterior smooth
tapered surface on the mandrel below the exterior tapered portion, the smooth
tapered surface being engaged by the internal threads of the load ring while the

mandrel is in the upper position.

13. The apparatus according to claim 10, wherein said at least one locking member
comprising:
a plurality of dogs carried within openings of the sleeve that are spaced

circumferentially around the sleeve.

14. The apparatus according to claim 13, further comprising:



conprising: a plurality of dogs carried within

openi ngs of the sleeve that are spaced
circunferentially around the sleeve. 14. The appar at us
according to claim 13, further conprising: 19 an
internal threaded segnent on an inner surface of each
of the dogs; and a | ower set of threads on an exterior
portion of the mandrel thatjgmate with the threaded
segnents. 15. The apparatus according to claim 10,
wherein the internal threads of the load ring are

capaph fit&halltBical&t depteiDMLiEMhetstirfabeo okl betheioggand
downward fromthe upper position to the |ower
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asse y to a surface pla o m conprising: (a)
rovi,din mandrel wth a set of external threads on
ﬁﬁg&% %?ﬂ%&stapered portion of the nandrel, the
threads increasing in diameter froma |ower end to an
upper end; (b) mounting a radially expandabl e | oad
ring on the mandrel, the load ring having a set of
15.nThe applarathy acsdelieg e caimebl, evherdin fhedntemal theeads of the load
connecting the mandrel to a string of tieback conduit,
riag drd capstile BYraidietingrangde@kntasdhasmeandrel motes domavenbem the
wel | assenbly; (d) when the mandrel |ands in the
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16. A method for tying back a subsea well assembly to a surface platform
comprising:

(a) providing a mandrel with a set of external threads on an exterior tapered
portion of the mandrel, the threads increasing in diameter from a lower end to an
upper end;

(b) mounting a radially expandable load ring on the mandrel, the load ring
having a set of internal threads and an external profile;

(c) connecting the mandrel to a string of tieback conduit, and lowering the
mandrel and sleeve into the subsea well assembly;

(d) when the mandrel lands in the subsea well assembly, moving the mandrel
downward relative to the load ring, radially expanding the load ring as the mandrel

moves downward; and



downward relative to the load ring, radially expanding
the load ring as the mandrel noves downward; and 20
(e) rotating the mandrel relative to the |oad ring,
causing the internal threads to advance upward
relative to the external threads to tightly engage the
external profile with an internal profile of the
subsea wel | assenbly. 17. THe nethod according to
claim 16, further conprising: providing an exterior
cam surface on the mandrel below the exterior tapered

por t (HRotatiB fHel ighdad] relaaed toahe1dad ¢iigNehusE iRy indoradl tigteads
the mandrel below the load ring and above the cam
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noves downward such that the |ocking nenber remains in
partial engagenment with the |lower internal profile
while the load ring is tightly engaged wth the
17nflbe methadragtondimgad claim 1Subwibar emnprissrgenbl y; and
fully engaging the | ocking nmenber with the internal
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the subsea wel|l assenbly containing the internal
pBfifehi | € begin to nove upward relative to the portion
of the subsea well assenbly containing the |ower
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ring and above the cam surface; and wherein step (d) further comprises:

expanding the locking member outward with the cam surface into partial
engagement with a lower internal profile of the subsea well assembly as the
mandrel moves dbwnward such that the locking member remains in partial
engagement with the lower internal profile while the load ring is tightly engaged
with the internal profile of the subsea well assembly; and

fully engaging the locking member with the internal profile in the event the
mandrel and the portion of the subsea well assembly containing the internal profile
begin to move upward relative to the portion of the subsea well aésembly containing

the lower profile.

18. The method according to claim 17, further comprising:

providing a lower set of threads on the mandrel and a set of threads on the

locking member, and wherein step (e) further comprises:



providing a | ower set of threads on the mandrel and a
set of threads on the | ocking nenber, and wherein
step (e) further conprises: 21 engaging the threads

t he | ocking nenber with the | ower set of threads on
the mandrel as the mandrel is rotated. 19. The net hod
according to claim 16, wherein |owering the mandrel in
step (c) is performed withput rotation of the
mandrel . 20. The net hod according to claim 16, wherein
| owering the mandrel in step (c) is perforned by
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conprising. an outer tubular nenber having an internal

[ rofiler. j.aner tubul ar nmenber | ocated
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cam surface | ocated bel ow a set of grooves; a sleeve
bet ween the inner and outer tubular nenbers, the

sl eeve having a plurality of w ndows; a plural.it f .
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dog having an internal grooved profile and an
perforemadakitlguo ostetiorpofthe mapdiehe i nner tubul ar menber
bei ng downwardly novable relative to the sleeve and
the outer tubular nmenber from an upper position to a

| ower position, causing the internal grooved profiles
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21. A subsea wellhead assembly, comprising:

an outer tubular member having an internal grooved profile;

an inner tubular member located within the outer tubular member and having
an annular cam surface located below a set of grooves;

a sleeve between the inner and outer tubular members, the sleeve having a
plurality of windows;

a plurality of dogs, each dog mounted within one of the windows, each dog
having an internal grooved profile and an external grooved profile;

the inner tubular member being downwardly movable relative to the sleeve
and the outer tubular member from an upper position to a lower position, causing
the internal grooved profiles of the dogs to engage the grooves on the inner tubular

member and the cam surface to move the dogs outward so that the external grooved



22 profiles of the dogs |oosely engage the interna
grooved profile of the outer tubular nenber; and
wherein initial upward novenent of the sleeve and the
i nner tubul ar nenber relative to the outer tubular
menber causes the external grooved profiles of the
dogs to bear against the internal grooved profile of
the outer tubular nmenber, pyeventing additiona
upward novenent of the sleeve and the inner tubul ar
menber. 22. The apparatus according to claim 21,

pMﬁésQifrﬂhé s 26S eIy @lga g M i@Ernahgrobeed profife ofthebaltartubular
nber conprise a set of threads, and the internal

n%gﬁg¥%g proflles on the dogs conprise mating threads.
he apparatus accordlng to claim22, wherein the

set 0 e |nner
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menber

relative to the outer tubular member causes the external grooved profiles of the dogs

to bear against the internal grooved profile of the outer tubular member, preventing

additional upward movement of the sleeve and the inner tubular member.

22. The apparatus according to claim 21, wherein the external grooves on the inner
tubular member comprise a set of threads, and the internal grooved profiles on the

dogs comprise mating threads.

23. The apparatus according to claim 22, wherein the set of threads on the inner

tubular member are located on a cylindrical portion of the tubular member.



