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relates to | ockdown sl eeves o
in oilfield operations for preloading wel |l head
conponents into the bottomof a subsea wellhead. Mre

rti Iaf.l . the present invention relates to an
iﬂ%ﬁﬁé@aﬂﬁéﬂmg' tool for |ocking an inproved
| ockdown sl eeve in place. Background of the Invention
By | dhginigsent anplicatien clabss priprity froen UsS.dSenaliNG S0V4199399 filed
t he subsea well head running profile, or into the
ohdi Qotober 2002e gr ooves, the | ockdown sl eeve (LDS)
prel oads all of the well head conponents into the
FislloFtheintéktivg! | head. This mnimzes the stress
“induced fromthrust |oads and thermal |oads on the
wel | ISt oughout, th ife pf the system :
and 192 ProSd AR GLLIRRE ko Jeidonn sleexhs aridhe v cammonty
e h een set uysing, a drilling riser wwth extrene
| ”\éﬁéfj '&rﬁ"ﬁ%lﬂb ﬂ98¥a§'&’ﬂﬁ§°r %&@ngewel"md fempoRestsdoig thesbottom of
di scussed below. The LDS is typically run through the
- appbsaa wallhead ddere partisulariythe presentipmntioncekitewmto an improved
hanger. The rams on the BOP are closed to apply
rupniagstookfor tockineg bRSmpaRved lodidown sleeve RSpiatel anded,

pressure is applied and the seal is tested from above.
Background of the Invention

By landing on the last casing hanger and focking into the subsea wellhead
running profile, or into the horizontal tree grooves, the lockdown sleeve (LDS)
preloads all of the wellhead components into the bottom of the wellhead. This
minimizes the stress induced from thrust loads and thermal loads on the wellhead
system throughout the life of the system, and increases the useful service life. An
LDS with a seal has been set using a drilling riser with extreme weight or hydraulic
pressure from the BOP stack, as discussed below.

The LDS ié typically run t.hrough the riser and landed on the top of the upper
casing hanger. The rams on the BOP are closed to apply pressure to the LDS seal.
After the LDS is landed, pressure is 'applied and the seal is tested from above.
Then hydraulic pressure is applied to the drill pipe to actuate a sleeve on the
running tool that locks the LDS to the wellhead. The rams are opened and the

running tool is removed by a straight pull which shears spring loaded shear pins.




Then hydraulic pressure is applied to the drill pipe

to actuate a sleeve on the running tool that |ocks
WOH004/63598D t he wel | head. The rams are opened a@ai/U$2003/032797

running tool is renoved by a straight pull which
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L, t hr qugh, | The preferred LDS has a seal on

t r??'é"q%h%heem?%r?ed Lbshas q;'gqa!@n the lewer enghard aseal pocket in the

along with a shear pin groove for attachnent of the

uppehend alorg witheesheapgim groavepior aittaghinest of the husiintetool. The

the BOP via the running tool. Another LDS tool is run

LDS bae typicallyrbeen rdniihdide tineBOR iattheduRtRgIb&ck. By
running on drill pipe, the weight to set the seal is
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pressure, drill collars

g in SR Bos, ARAWEGHEH et fnd 40810 ghient ESSBUEHS s weigh
wifibos W ouiE piRESue; P ojats ey baaddghiio foe Sk pinastring above
k tht?q LDS to the wel |l head housing. After the LDS is

I
aﬂl@@ﬁ@w efupningdoolle ashigve theyweightassideddoset thesteal hafter the
LDS seal from below. The seals in the running tool

seglds sefe theibDSavay betacked ine hgdvarlidipresyuee appliediv@ the r::lrill pipe
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pressure bal anced. Once the seal has been tested, t
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pins for retrieval with straight pu g
in pRRle, BRYssife fay BENGHIOY R hel BS deli RofR4F. $R88als in the
runining too! and the cup tester have the same diameter and are pressure balanced.
Once the seal has been tested, the running tool may be removed by shearing the
shear pins for retrieval with straight pull.

The LDS running tool may be attached by sheaf pins in a groove above the
seal pocket in the upper end of the LDS. The running tool may have lock, unlock
and test functions. A test sub may be attached at the bottom of the tool for testing
the seal along with the test cup for sealing in the upper casing Hanger and casing.

The cost of running the LDS inside the BOP is very high and takes a
dedicated riser and drilling vessel. Aithough the LDS may be run on drill pipe, this
would also take a dedicated vessel and drill pipe, and this technique takes extreme

_' weight to set the seal. To achieve this weight, heavy and expensive drill collars are

added to the stri_ng.




seal pocket in the upper end of the LDS. The running
tool may have | ock, unlock and test functions. A test
sub may be attached at the bottom of the tool for
testing the seal along with the test cup for sealing
in the upper casing hanger and casing. The cost of
running the LDS inside the BOP is very high and takes
a dedicated riser and drilling vessel. Although the
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othes H}g Therelsthusaneedfor an i nproved
Ofse with a | ockdown sleeve to

prel cad wel | head conponents into the bottomof a

subsdB ARGaréanee Witbu@ndirst aspadieol| e mresant| ivention, there is
accordance with a first aspect of the present
previdedicorynning:fosl iasd lpekslvdesieave ansemblytfonhxialiyl fixing upward
| ockdown sl eeve assenbly for axially fixing upward
movement ofod tabulabbhhegerhwitiy eespect o cesiseh wellieasiubeesing, the
wel | head housing, the tubular hanger connected to a

tubbilal dangef | doBinesieantd %gtdb%lwl@(rmﬁf eBhdiRg déwh@aﬂi from the
wel | head housing into the well e subsea wel | head
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Iat%ﬁmg proflleact)r? th %uggea wellﬁead housing, (b) a tool force applicator for
exerting a downward setting force on a seal after the tool latching mechanism
member connects the tool to the subsea wellhead housing, and (c) a sleeve
latching applicator for moving a sleeve latching mechanism; a lockdown sleeve
having a generally cylindrical outer surface and a central bore, the sleeve
latching mechanism moveable in response to the sleeve latching applicator for
axially connecting the lockdown sleeve to an internal profile in the subsea
wellhead housing thereby fixing upward movement of the tubing hanger with
respect to the wellhead housing; and the a seal for sealing between the
lockdown sleeve and one of the tubular hanger and the wellhead housing in

response to the downward force.
In accordance with a second aspect _of the present invention, there is

provided a running tool and lockdown sleeve assembly for axially fixing upward




menber connects the tool to the subsea wel | head

housi ng, and (c) a sleeve |atching applicator for
nmovi ng a sl eeve | atching nechanism a | ockdown sl eeve
having a generally cylindrical outer surface and a
central bore, the sleeve |atching nmechani sm noveabl e
in response to the sleeve latching applicator for

axi ally connecting the | ockdown sl eeve to an interna
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upward novenent of the tubing hanger wth respect to
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P] nove f a casjing hanger with respect to
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connected to a casi n% string extendi ng downward from

prefie anutheesubsgal welbwadmusingy (Pha doelHeraseapplicatas foupxerting a
wel | head housing including an outer latching profile,

domrevaid ssetting foreapon si sgal afier thentvolgatobirg inmedhadisny member
(a) a tool [latching nechanismfor axially connecting

conhects uthei 109! todhetsutishe welllwad hdadinggangdr(ef id eleene tiahing
subsea wel | head housing, (b) a tool force applicator
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the tool | atching nechani sm nenber connects the tool
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l'atching applicator for noving a sleeve latchin

mEGHRRM, %vaﬂalé 96 kl%%%nsc‘é % \thie h@(‘-ﬁé\@ Ieﬁchmg appllcator for axially
connecting the lockdown sleeve to an internal profile in the subsea wellhead
housing; and the a seal for sealing between the lockdown sleeve and the tubular
hanger in response to the downward movement of the lockdown sleeve in
_response to the downward setting force.
In example embodiments, the seal may be set by downward motion of the
lockdown sleeve relative to the wellhead housing.
In example embodiments, thé tool latching and unlatching mechanism

effects radial movement between latched and unlatched positions in
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generally cylindrical outer surface and a centra

bore, the sleeve |atching nechanism novable in
response to the sleeve latching applicator for axially
connecting the | ockdown sleeve to an internal profile
in the subsea well head housing; and the a seal for
seal i ng between the | ockdown sl eeve and the tubul ar
hanger in response to the downward novenent of the

resSeHedqaxidl @fi@ndht of 88 BeRforlwitHih ehal MRy doset ti ng
force. In exanpl e enbodi nents, the seal may be set by
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t he wel I'head housing. I'n exanp nts, e too
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carried to.the supsea | | head . housing on a | ower end
of tHZ3 Qr@f@dme@ge@wﬁv%w@nwﬁe teglda hdrasfiediiyrpptuated, but
mechani smis provided at the upper end of the | ockdown
thg taal eould\ba centgweddar arpechanieal actuationusrd.nby @dRONMs The
hydraulically actuated, but the tool could be
tead mmayybe dewered intortbe hveall frarn vaicslinat bohimag.alsq béyoaitioned with

ROV. The tool nmay be lowered into the well from

regpeet tnthe wellhewayhausing bg gnoROM, anedaywbt Howersiplesrh 4 @ubular
the wel | head housing by an ROV, or may be |l owered from
sfingubul ar string. In a preferred enbodi nent, the seal
includes a netal -to-netal seal, and

In a preferred embodiment, the seal includes a metal-to-metal seal, and

optionally an elastomeric backup seal. The lockdown sleeve preferably has an

- inner profile for receiving a latching mechanism of another tool, and may also

include a sealing profile for sealing engagement with a sealing member
positioned within the sleeve.

In accordance with a third aspect of the present invention, there is'
provided a method of fixing a lockdown sleeve to a subsea wellhead housing for
axially fixing upward movement of a tubular hanger with respect fo the subsea
wellhead housing, the tubular hanger connected to a tubular string extending
downward from the subsea wellhead housing into the well, the subsea wellhead
housing including an outer latching profile, the method comprising: providing a
running too! including (a) a tool latching and unlatching mechanism for axially
| connecting the running tool to the outer latching profile on the subsea wellhead

housing, (b) a tool force applicator for exerting a downward setting force on a seal
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optionally an el astoneric backup seal. The | ockdown
sl eeve preferably has an inner profile for receiving
a |l atching mechani sm of another tool, and nay al so
include a sealing profile for sealing engagenent with
a sealing nenber positioned within the sleeve. In
accordance with a third aspect of the present
invention, there is provided a nmethod of fixing a

afterc ko wWoolslatshigy tricchamidis hentich NerteBRUE %0dIOfo the subsea
axially fixing upward novenent of a tubul ar hanger
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subsea wel | head housi ng, (b? a tool force applicator
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after the tool |atching nechani sm nenber connects the
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| atching applicator for noving a sleeve I|atching

tookiohthei auter [atchingl profileof thekdelimead hevsindyaapiphing the downward
generally cylindrical outer surface and a central

sdilingea forcovd @bﬂmeas@ﬁahofliﬁ? thé 8ldeve Iaehiganettitiism to latch the
| ockdown sl eeve and one of the tubul ar hanger and the
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According to a preferred embodiment, the tool latching and unlatching

mechanism effects a radial movement between latched and unlatched positions

in response to axial movement of an actuator. The seal is preferably set by

downward
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tool to the outer latching profile of the well head
housi ng; applying the dowmmnward selling a force to set
the seal; noving the sleeve | atching nechanismto

| atch the |ockdown sleeve to an Inner profile in the
wel | head housing; and retrieving the tool to the
surface with the | ockdown sl eeve fixed to the subsea
wel | head housing. According to a preferred enbodi nent,
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radi al novement between | atched and unl at ched
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hvdraulically actuated and includes a fluid passageway
Q%P%‘ﬂﬁh the running tool for testing the integrity of

t he seal d for, relieving fluid ressure. A ) ‘
si gnfY iSiGEPCant AdyaRgC. T SXaMNIe YRBedimesk ds that fhigh costs
high costs involved with a dedicated vessel and wth
irygheats With ardedicaied jvegselcang aith gxpensiveiddil cstrings collars are
further advantage of exanple enbodinents is that the
ayoidednent s of exanpl e enmbodi ments are highly reliable
and may be manufactured on an econom cal basis. These
and Aufutther afesritage of ardmplly ambadiasert$ i faitthe components of
enbodi nents will beconme apparent fromthe foll ow ng

estaimpld eenttRIEAEhtRt AN highe r8lidbld &frRlr R12§Ebé Smanufactured on an

economical basis.

These and further features and advantages of example embodiments will
become apparent from the following detailed description, wherein reference is

made to the figures in the accompanying drawings.

Brief Description of the Drawings

Figure 1 is a cross-sectional view of a running tool and lockdown sleeve
positioned on a subsea wellhead.

Figure 2 illustrates the tool axially secured to the subsea wellhead.

Figure 3 illustrates the lockdown sleeve lowered to energize the seal ring.

Figure 4 illustrates the lockdown sleeve locked to the subsea wellhead
housing.

Figure 5 illustrates the running tool unlocked from the wellhead housing.

Figure 6 illustrates the running tool removed and the lockdown sleeve
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made to the figures in the acconpanyi ng draw ngs.
Brief Description of the Drawings Figure 1 is a
cross-sectional view of a running tool and | ockdown
sl eeve positioned on a subsea well head. Figure 2

pdditisHedadiRivelthe de8fg ifangdrl y secured to the subsea
wel | head. Figure 3 illustrates the | ockdown sl eeve

11 nec el TREREE ATAHSERE difbnadelt B axially securing the
1 h I ng,  Fi il h [
B30 odBH Pl WBRGE hoad Foui ng. | Figure 6

illustrates the running tool renoved and the | ockdown
sl eeve 5 positioned above the casing hanger. Figure 7
illustrates an alternative arrangenent for axially
securing the running tool to the subsea well head. 5a
WO 2004/ 035983 PCT/ US2003/ 032797 Detail ed Description
of Preferred Enbodi ments By | anding on the |ast casing
hanger and | ocking into the subsea well head. running
profile, or into the horizontal tree grooves, the

| ockdown sl eeve (LDS) preloads all of the well head
conponents into the bottom of the well head. This

m nimzes the stress induced fromthrust |oads and
thermal | oads on the well head
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system t hroughout the life of the system and

increases the useful service life. A preferred LDS
wo%0l/#ssat es a tieback profile and a running

near the top. A seal ring my be nounted on %@9@0%{0?’2%7
a| nst a shoul der on the casing

2YRYE B : 21si ng bore fromthe

rest of the el | head corrponents In accordance with

t hi s Bylandingan thelast ESsinghanger and ilockimg miovtie subsea wellhead.
wi thout a riser systemor BOP stack and may be

- fuanihgdproffites kerdint the ﬁ&h@@i‘lthﬂtrééeg?kab@é@the fB'&Ed&Bﬁ%Ieeve (LDS)

wat er running tool (OART) has a Tatching nec

ﬂrbl@bd%u%ﬂ the %iﬁe ad ES geﬂ nfsoin#d“ﬁle()agf?&wa&eg% W&fithad. This

wel | head housi ng. unc
t hat npve

sur i,nder
@ﬁ‘fﬁ%é%%%%%s“fnﬁﬂ%ﬁnﬁ R Tesd Gl iR pateorppwelinead
[ or s [ The running tool may have an

sy Mpugﬁeﬂhgtiﬁ%pf the system, and inapsasesithevisefohservibe life. A
need f:or. a BOP to | ockdown the LDS, then enable
Preferree\L&1S icorprratens tishatkeprofite dntha rieming geyovemear the top. A
supplied to the tool by an ROV, unbilical or
seglgingninay|beymaohteat eritheTOD SRS LB/ tdhsed! %@a%t E"sh@bfd%? on the

cable, drill pipe or wwth an ROV, and preferab

casing WiRgeAtd Bolaté Uiy BRAURALA Labo!dlt btgémﬂ?a‘rgstsoggﬂ%g%nhead

t he and a cup tester to sea e uppe

c r casing to aIIowthetest to be made from
%Pgﬁén he | oner end of the LDS has a netal -to-netal
2004/ 035983

seal vi de an.annu
pcr/ P ﬁ:f@g% g'c]thls lnver?hon the L.DS may be run in open water without

a riser system or BOP stack and may be landed, locked and tested in open water.

The open water running tool (OWRT) has a tatching mechanism that axially locks
the tool to the OD of the subsea wellhead housing. This latching function may be
actuated by hydraulic pressure to cyfinders that move a sleeve over a focking
device, such as dogs, a split ring, or shear pins. The running tool may have an
internal piston that will set the LDS seal without the need for a BOP to lockdown the
LDS, then enable retrieval of the LDS.

Hydraulic functions may be supplied to the tool by an ROV, umbilical or
mechanically actuated. The OWRT may be run on wireline cable, drill pipe'or with
an ROV, and preferably includes a test sub connected to the bottom to seal in the
1.DS and a cup tester to seal in the upper casing hanger or casing to allow the test

to be made from below.

The lower end of the LDS has a metal-to-metal seal to provide an annular




seal between the casing hanger and the LDS. A sealing
profile and running groove are provided in the upper

woonbasvde LDS, as wel | as a seal pocket for gdi6b863032797
connector, horizontal trees and spools. The runnlng

ove receives shear .pins to _hold the LDS to the
S%@ﬂh? andBe caging hangecandtheiDg. Arsealivg prafile aad sanning groove

upper and is actuated by a wedge ring to | ock the LDS
~ are pravydedimthe wppencendhofithe WDSh as avalk & a seabpocket foe a tieback
details of the attached draw ngs, a well head 20

coaneoior,shdrizonta? fred andishbolsg THeasinARGI greoVERtRives shear pins to
nounted therein to suspend. concentric casings wt

holtEtheal D 86 the rahﬁmgtaﬁr HRat uggahgﬁng Pnite eﬁ;gcg@of{) 'Eenper end

an upper nost casi anger anger

a se ring
Sehafes Jéﬂ“ﬂ’éﬁ%@ g8k e 5@53836? gt WEftaetdne:
cyli ortion, Another s r 6|s carrle
bou Vit EstersBee ot e delBin sl e alahest diewikghia wellhead 20
between.it_and the bore of the wellhead. A conductor - .
-havingisgorep21 therethiough dasteasingahargers maountedotvereindo suspend:’
with one or nore internediary tubulars between the

concentriccasingd withia tice wblbores The iniermtst cAsing myusﬂehded froman
Figure 1, a |ockdown sleeve (LDS) 27 has been | owered

uppernia basiaf han?ém.”mé ﬁé’t‘l eriag o tte Egrtﬁel%%h glgig'gﬂrose upper

wel | head above the uppernD casli ng hanger an

er'id(l) \A'&/%Fﬁés aggé%)l( gﬁ dﬂﬁ%a@ir&? Lﬁ)e"r 3%%%?’“ ﬁ%gg?ﬁ‘%dgﬁg §f dts inner
offofialmfy ']%rﬁih%%zé BR2B1t ol B0 hPLHES Uppss ead of the casing

votal | y nounted about the running tool 10 for
EﬁW%’ do 8g2l briwgsat and dhe bose of theswelheash owcondusiagiosising 12

in which they may be | owered over
has an outer tubular extending downward with one or more intermediary tubulars
between the outer conductor and the casing string.
As shown in Figure 1, a lockdown sleeve (LDS) 27 has been lowered by
means of a running tool into the bore 21 of the wellhead above the uppermost
_casing hanger and seal ring 24. The LDS has a bore 28 therethrough and a lower
‘end extending within the upper end of the bore 23 of the hanger 22, when the
running too! has landed on the upper end of the wellhead.
Latches 61 are pivotally mounted about the running tool 10 for swinging
between outer positions (as shown in Figure 1) in which they may be lowered over
the upper end of the wellhead, i.e., subsea welihead housing 20, when the running

tool is landed on the upper end of the wellhead, and an inner latching position with

- latches 61 within grooves 62 about the wellhead by means of a sleeve 60 carried




the upper end of the wellhead, i.e., subsea well head
is landed on th

; i , wWhen the running tool e
%%@?mgﬁ of the wellhead, and an inner | at chilfgt/US2003/032797
g\ESiti on wth Ilatches 61 within grooves 62 about the
Puthgdower epdrf asr actustasdids as0oshown ireBigure @ Actuator 64 may
2004/ 035983 PCT/ US2003/ 032797 about the |ower end of
ermRtse evaumidtentiztly spaved hydraulio elirtiord Wit &hnd 4nd Ptract rods
conprise circunferentially spaced hydraulic cy’f| n'aers

toi ¢dnnexct and distd t i s T -
di sconnect the lngt@%t:]tgg 1%@%%6?1 ‘ﬁlgﬁg ngﬁégw I lrr1' q‘l‘ﬁ gosmpn of the

g . , q
"oRIg 1601, Qe oWy e 8 bPfe) P AR o SBALEY mgiibted on the
hanger. The runni ng t ool

lﬁgjs%r%ﬁdte‘?g'ﬂ% ﬂf’g’%gﬁ%ﬁéggpg@l‘l (see Figure 2) whose

bore ., 32 hasgg | ower cl osed end 33 and an upper end 34
whi chl ey nplgdaekimsanelonaate tabwanbedyd 1 (@eeFigiires2) whose bore

runni ng tool body al so has an internedi ate enl argenent .

32hasimlowericlosedgndi3%andan uppet ene:84 akichinay b& sagsertiad from
in the bore of the LDS, and is ported to permt fluid

at catiy paswret h'ﬁieetdwmg]gfbol Hobigso RS ﬁhqtﬁﬁﬁgd@e %@:%QSment 35

tool body is sealably engaged wthin ore

whiigh ls@appBREd BritB e PSR Bf atdedss 36 A ieTheB i the | B, andis

runni ng tool beneat he “enl ar gé
%iston 43 is carried

PR PR Byt Y YPRES Fibrki oo et enlerasmpptAOidne tool

bt sty eRoagEutindha boredd of fie LDBwend pasi ocpackier 41 i
Figure 3 to activate seal 24 and preload the LDS. The

cqugg ghoptthe running tool beneath the enlargement 40 to form an annular space
42 between them.

A piston 43 is carried about the body of the running tool above fhe upperend
of the LDS for reciprocation between the upper position of Figures 1 and 2 and the
tower position of Figure 3 to activate seal 24 and preload the LDS. The piston is
beneath a manifold 44 about the running tool body and within a sleeve 63

| thereabout sealably slidable about the running tool body. A passageway 45 is
formed in the manifold to receive fluid pressure from an external source which is
applied to a chamber beneath the manifold and above the piston to lower it and
thereby lower the DS as shown in Figure 3 to set the seal 24 and preload the LDS.
The running tool manifold also has upper and lower pistons 90 and 91

sealably slidable within sleeve 63 above and below an intermediate piston 94 within

the sleeve 63. The piston 94 is adapted to be lowered by the introduction of fluid




beneath a manifold 44 about the running tool body and

. L L | eeve 63 thereabout seal ably slidabl e about
%éﬁ?@%ﬁ?ﬁg tool body. A passageway 45 is f orlfedls2903/032797
the manifold to receive fluid pressure from an .

feormenatsisdewouecetoi ard from chyapiberslabovaasth BERAY i-t,l?m@y*be seen

the mani fold and above the piston to lower it an

frdrar driRRof Figurb®S #fd ghown in Figure 3 to set the
seal 24 and prel©oad the LDS. The running tool manifold

al so ; - ISt . and. . L,ab e s
21 a5 FREBER FnB A1 aCERRWR A Fidre iR ARG RS LS with it
inke L,at e piston, within t sl eeve 63. The
BRSPS oo 2in 1 Uphdt S pEebyeieacitiore odivedamring 73
,of flui ci 8 WD 2004/ 035983, PCT/ US2003/ 032797 from an

13 {Rleperb!Y sonaected tadke LEshby sheaepias Aidoakouttbe npenend of the
it, as may be seen from conparison of Figures 2 and

LES avishpiits tlower end iwithiry thenappéroend iofi tité gplitdock ring. Sleeve 63 is
carried about the LDS with its teeth opposite grooves

abdvé theé Wedye mmglmm wsittmombhe@dw@@ rind wilii9 the 1084 ring to

73 is releasably connected to the LDS by Shear pins
v . . i8S
S amRent A s BegPlo etopE atcyesvibin EheEeg boay.
' . ' i osition to | ower .the
a5 3ngBT P enrvesds il an Bl 8ve e asSe vilafiniao Spaicator,
us 'tls(xe h to, engage the grooves within the )
w@%&qpﬁdg& 6&9&5’,‘1 sef¥ing Sl%vﬁilésh@gﬂem%@ge Qtheg meghanical
thus serve as a sleeve |latching applicator, wth
degigns majc kerused for hoth the gleavedatihing mdchanlsmand the latching

mechani sm O her mechanical designs may be used for
applidatérhe sl eeve | at chi ng mechani sm and the | atching

A ball 51 seated in the bore of sleeve 43 prevents communication between
ports 50 in the sleeve 43 and ports in the running tool. As will be described, and as
shown in Figure 3, fluid pressure supplied to the bore 32 of the running too!l body
through port 54 will shear pins holding the sleeve in its upper poft closing position,
and thus permit the ball 51 to lower the sleeve to align the ports in the sleeve with
the ports in the running tool so that the fluid pressure will enter the space 42 about
the running tool between the enlargement 40 and the packer 41 to test the sealing
integrity of seal 24 when lowered to close the space between the lockdown sleeve
27 and the uppermost casing hanger 22.

Prior to setting of seal 24, fluid pressure may be infroduced into the bore 32
through the running tool to lower the ball in the sleeve 43 and thereby permit test

fluid to be introduced into the annular space between the enlargement about the




applicator. A ball 51 seated in the bore of sleeve 43
WO 800888 omuni cation between ports 50 in t .
RS 809035 &SV Suszror

nd ports in the running tool. As will be
described, and as shown in Figure 3, fluid pressure
mopjrig tedl andthe coprshapadqiackbeaboutity bwer@nd)oApassageway 80
t hrough port 54 will shear pins holding the sleeve in

fotraed tROUGR S NSy DI MAFENtPRessie %@h%eqsmir Ent? ﬁg the bore.

ball 51 to lower the sleeve to align the ports in
i i Bl : [ tQ0l . h ;
BICERIFIDE fultnirg oop B e o iE 1< WINBLEE , THE, liBaliibn b s test
AR B S Pl SR Dt el et Lo
blfgﬂvverewg se the space between the | ockdown sl eeve
i 32%9@- uppefmrstsasipghanger 22 pod thexrunning tool prior
setting of seal 24, fluid pressure may be introduced

te sedingrof thesleese. through the running tool to | ower
the ball iin the sleeve 43 and thereby permt test

f 1 ui & the téut confimusitheg the sS4l bebgeen e EDSHMICS hol
the enl argenent about the 9 WO 2004/035983 sh}ﬁj%br olds,

OB A0 Ao a s

o BBEHES, 4% AT E g el e BT UL Adie Los

rSpE6E i ot d BB as HioneS ShEvAIFIGMES §<Lippy reking afitee running
seal has been established between the LDS 27 and the

togh dbe gplargementabaitiigdntepnediate porionasnvelbas the cyp packer near
to setting of the sleeve.

its lower closed end may be raised, tht_:s enabling drilling to be performed through

the wellhead. The lockdown sleeve preferably includes an inner profile 80 to

receive a latching member from another tool and a sealing surface 82 for sealing

engagement with a tool positioned within the lockdown sleeve.

To summarize the method of the invention, upon latching of the running tool
is the LDS, as shown in Figure 3, piston 60 of the running tool is lowered, as shown
in Figure 2, to in turn lower the LDS, set seal 24 and preload the LDS. Ball 51is
then lowered as also shown in Figure 3 to permit the seaiir{g integrity of seal 24 to
be tested. As shown in Figure 4, sleeve 63 is lowered to shear the pins 74 to
release the running tool from the LDS and lower the wedge ring into the locking ring
to move itinto grooves in the wellhead. As shown in Figure 5, the running tool may

then be uniatched from the LDS to permit it to be raised from the LDS, as shown in

Figure 6.
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If the test confirnms that the seal between the LDS and

' ger holds, the sleeve 60 may be raised to
wg%%@atches 61 to unlatching position as R 7003/032797
in Fidgure 5, so as to permt the running tool to be
1 ai sddgareohiliusératessan alterneadive rangementSor anluppee gortion of the
down position, as shown in Figure 6. Upon raising of
ruhainguool, Bdth droalternaltice ardchagisnefdr cobnBtting Sind disconnecting the
internedi ate portion as well as the cup packer near

LWh&i r r i ] _

i 186 SUBRER WM. P dthe, L 8 sffteréifince numerals
: ' . L.nner prof.l

B aSB(mBb iR AN B SR RSB Fippres 1-6.

li.ng,. 82 for, [ .t h

G 3F SR o B ko SRS o e momer

sumari ze the nethod of the invention, upon |atching

Bdrinwged fogiecking esaargementwith thegyeltheadthousingh2@:i Bisten 64 in turn

piston 60 of the running tool is |lowered, as shown in

niEyhe koused within atocking bowsing, whidiDS nvemleritiyahaye thirdaded at the:

preload the LDS. Ball 51 is then |lowered as al so

outerportioh &fitBe Ftnring Sod1 B8V 81! The He8ign 4 Ififurgf7 i
sea}m24 to be tes?ed. Asﬂyshovvnei n I‘—qngndl?réeﬁwglﬁé l{/rg'/égcludes

o S S 366 G PRt B LI, el o e

runni ng
i locki,ng . .ring. to moye. it into oV L.ph the
iQrRiBh 3T RS reirint S8 18 1hd murteca il 6 R T ey
then,be up| atched fromthe LDS to permt it to be
r ai sBSuitable upBingRequencgleriheitaol isisghfarthebelow. wo
2004/ 035983 PCT/ US2003/ 032797 Figure 7 illustrates an
Runpingrequences fan@pes Wates LD Ruppimg Teolt i on of the
1. Install OWRT in LDS.
Hook up running equipment (cable, drill pipe or ROV).

Lower assembly to wellhead.

owoN

Once the LDS and OWRT are landed the hydraulic pressure is applied
to the tool lock port, this locks OWRT to wellhead.

5. Hydraulic pressure is applied to the set port; this sets the LDS seal
and releases the tool from the running profile.

6. The seal is tested.

7. Lock down the LDS via hydraulic ports.

8. Unlock OWRT from wellhead and retrieve.

9. Completed well.

While the running tool, the lockdown sleeve, and seal as disclosed herein

i1




running tool, with an alternative mechanismfor

WePR hdtg and di sconnecting the running tool
theﬂgﬁ’tks)g%a wel | head. In Figure 7, the sane ref%élgﬁ%?goms””

nunmerals are used to depict conponents with functions-

BaY 1cenveienty ke Menedi-ﬁl ppeurwater 0. a subsehi welthead housing,
enbodi ment, an annul ar piston 64 may be activated to
cpmptenends olayathbrvise 62 positiondd Iroplacecibove the 9amREEd housing, A
with the well head housing 20. Piston 64 in turn may

tetheh aRPROW ALY e el fer E%&ﬁb@?’to%@h?ﬁciﬂé%hﬁﬁgl thol and

may be threaded  at the outer portion o he runni

0ottt on HE eSS MY o i e o usea

an addi t1ona
' I tri.eval ,of e | ockdown sl eeve w thout
G BREPR g By ooy st SS9 t he OvRr A
sui tabl e running sequence for the tool is set forth
bel ol @ Prafafied gmbagimapk therypningdeonseédes dowrward mgtion of the

Tool: 1. Install OART in LDS. 2. Hook up running . .
lagkdbymsinevecwhich them sels the sealorin BMher. emBodin®wts, the running tool
assenbly to well head. 4. Once the LDS and OART are

coalddednébictohiyel Babééaiw@nlﬁ?éﬁﬂﬁ&diﬁq aR8bosion'tRe th‘i’(df)ﬂfﬁ lsteeve in
| ock port, this |ocks OART to wellhead. 5. Hydraulic

PR Wt §3enR0b e cbin U AR 900l 551, (i pbAS ono
SR PATpGE Y b0 S50 Bk ] (SRS up. e
IoEI?&évivne \sll%'eve may have to be disconnected from the subsea welihead.

In a preferred embodiment, the seal 24 is carried to the subsea wellhead
housing on a lower end of the lockdown sleeve, and a sleeve latching mechanism
is provided at the upper end of the lockdown sleeve. The running tool disclosed
herein may be hydraulically actuated, but the running tool could be mechanically
actuated, e.g., in response rotation of a hex stud by an ROV, a piston or ram could
be forced downward, thereby providing the desired force to both set the seal and
lack the sleeve to the subsea wellhead. Another alternative would be to provide
hydrauiic connections between the running tool and the ROV to move a piston -
axially within the ROV to set the seal and/or connect the sleeve to the wellhead
housing.

In a preferred embodiment, axial movement of a piston within the running tool

latches the lockdown sleeve to the wellhead, although other arrangements could be

‘made for latching the running tool to the outer profile of a subsea wellhead. A

12




9. Completed well. Wiile the running tool, the

W?S%W@ sl eeve, and seal as disclosed herein_11 WO
83 PCT/ US20031032797 nay conveni ent (B 1{i52003/032797

| owered I n open water to a subsea wel | head housi ng,
leckdowmnssieavemnpy alscchavesan inaepprafilé fon eztaiving hastehinganechanism
the wel |l head housing. A tether and ROV may be used,

fifomn aestirep teol, hnd Pesy dlsorinditide BURHING preRlb fansbali
| ockdown sl eeve on a subsea wel | heagﬁousi%&a&m&?r&gagement

W SealTRl i Ce? B RoHaE it PR T SRl 1, prgferably
‘ ' I ' noti pn of the | ockdown
R oMl S8 SRMAZAES TR rikor aRinsipROmac soals.
t he %ﬁnqi%% tool, could %fanect to the subsea wel | head
housil H§ TaFeomgisrigosute,and deseritionafdag inventiop)is dustrative and
then slide a seal down the | ockdown sleeve to set the
explanatopnef prefersen embagimentst i woplddesappreciated wathosiefskilled in
the seal is not properly made up, the |ockdown sleeve
theegyrt theat vatioudehahgesdntiee sied, $hiape ofaateraksas Wl i eRé details of
In a preferred enbodi nent, the seal 24 is carried to

thehiflusyaeescomithueaan or CUMBIRELER of FeARss ARGuSEed 'Pl%lresin maybe

" | ockdown sl eeve, and a sl eeve [atching nechanism
| : eve, .The
mete Witiol depanfnc RREL YR SR of Wi BRI MAIGR 1641 ped by the
ted. but the running tool could be nechanically
fogﬁ‘%'ﬁ]gt(gﬂrnse.g., in response rotation of a hex stud by
an ROV, a piston or ramcould be forced downward,
t hereby providing the desired force to both set the

seal and
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| ock the sleeve to the subsea wel |l head. Anot her
alternative would be to provide hydraulic connections
bet ween the running tool and the ROV to nove a piston
axially within the ROV to set the seal and/or connect
the sleeve to the well head housing. In a preferred
enbodi nent, axial novenent of a piston within the
running tool |atches the | ockdown sleeve to the

wel | head, al though other arrangenents could be nade
for latching the running tool to the outer profile of
a subsea well head. A 12 WO 2004/ 035983

PCT/ US2003/ (@gﬁ.ﬁg | ockdown sl eeve may al so have an
inner profile tor receiving a |atching nmechanism from
anof her gt : ' e [ f i
fo?{'seaIAl ﬁg”é" gagﬂe%ﬁtla&%&w Rrgaééé%a?%ﬁm@er ) ol Upward

-moQQ:ﬁ]rsH &ffkffyi,bwiatr fﬁ:arui%émtﬁ &6 to ' Butiedl wéuihpgd li)':btﬁﬁhé,yme tubular

preterab I'nc es a nmetal-to-netal sea

harfe? Sohfiédield fo ANobRiar gﬂfn% %&é@‘(@{iﬂfﬁ;@&'\n‘ﬁﬂ%‘?a\"{m tﬁ%\%’gﬁﬁaoweﬂhead

or egoi ng di scl osure an Ion

-hodgﬁ]gioilgtb Yivd %@ﬁ,itﬁ(etes%%fl ﬂﬂéﬁ‘ﬁ&&f% iRél%@ﬁ@ Ett‘? E[ﬁg latghing prafite, the

I ment s. e appreclat e 0se

lahhbI .t hat various changes in the size, shape of
asg'ﬁatx‘%bg?@sins well in the details of the illustrated

CoS AN B3 gt ALt B4R Cbppoing e
mn@ﬁg?&% _td (ﬁé%@é{{?ﬁgﬁuﬂ@ bfdtitd Gn #87duBESh R¥IHEAA oty 8%0l force
applicator forexerting a downward setting force on a seal after the tool latching mechanism
member connects the tool to the subsea welthead housing, and {c) a sleeve latching
applicator for moving a sleeve latching mechanism;

a lookdown sleeve having a generally cylindrical outer surface and a central bore,
the sleeve latching mechanism moveable in response to the sleeve latching applicator for
axially connecting the lockdown sleeve to an intemal profile in the subsea wellhead

“housing thereby fixing upward movement of the tubing hanger with respect to the wellhead

“housing; and | |

the a seal for sealing between the lockdown sleeve and one of the tubular hanger

and the wellhead housing in response to the downward force.

2. An assembly as defined in Claim 1, wherein the tool latching mechanism

-14-
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1. Arunning tool and | ockdown sl eeve assenbly for :
axially fixing upward novenent of a tubul ar hanger
with respect to a subsea wel | head housi ng, the tubul ar
hanger connected to a tubular string extending
downward fromthe subsea well head housing into the
wel |, the subsea wel | head housi ng including an outer

| at ching profile, the assenbly conprising: the
running tool including (a) a tool |atching nmechani sm
for axially connecting the running tool to the outer

| atching profile on the subsea well head housing; (b) a

t ool f.orce apnpl.icator r.exerti a, dovwnwar, tt]
oS cadil AverRBY et ooy S5 riEheth EOHRIA rEfRohb o axie
. _renbe onpect.s the tool to the subsea wel | head
m?YSﬁ?PL%‘?a"a?Fg"?t@ﬁ' a sleeve latching applicator for

novi ng a sl eeve | atching nechanism a | ookdown sl eeve

having a generally cylindrical outer surface and a

I I hj ‘ [ . bl
' $eapofibaseampligeiyin Gobn i thalph e B P
i all t t he ,l ockd I ' [
doffpuirmiotR W LBt slerhireRive fbE e enaREsg Fhiie,
upward novenent of the tubing. hanger with respect to
the well head housing; and the a seal for sealing

bet ween ,t he | ockdo sl eeye .and pne, t he,.t ubul ar

hafger  AfpsemENaHdefiRerin (iAlE InyPetet e serlizcqmiedinthe subsea

0 rd force. 2. S as defined in daiml,
wel%ﬁﬁ%’?ﬂ&%@ﬂ@ﬁeweﬁ %@Wﬁ%%@?ﬁeu 14 AVENDED SHEET

effects radi al novenent between | atched and unl at ched

positions in response to axial

5. An assembly as defined in Claim 1, wherein the sleeve latching mechanism

-is provided at an upper end to of the lockdown sleeve,

6. An assembly as defined in Claim 1, wherein the running 1ol is hydraulically

actuated.

7. An assembly as defined in Claim 1, wherein the subsea wetlhead housing
includes an inner profile to receive the sleeve latching mechanism to axially connect the

lockdown sleeve to of the wellhoad housing.

8. An assembly as defined in Claim 1, wherein the sleeve latching mechanism

-15-
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novenent of an actuator. 3. An assenbly as defined in
Caiml, wherein the seal is set by downward notion
of the | ockdown sl eeve relative to the subsea wel | head
housi ng. 4. An assenbly as defined in Claim1l1, wherein
the seal is carried to the subsea wellhead housing on
a lower and of the | ockdown sleeve. 5. An assenbly as
defined in Caim1, wherein the sleeve |atching
mechani sm is provided at an upper end to of the
| ockdown sl eeve. 6. An assenbly as defined in Caiml,
wherein the running tool is hydraulically actuated.
assenbly as defined in Caiml1, wherein the

. 7.J€n

is a8p®0-wel | head housing includes an Inner profile to
recei ve the sleeve l[atching nechanismto axially
connect the | ockdown sleeve to of the well head

O g e SR Bo R 17 Sl R aadl .
o AR o S e RS A G AP s

f1uid passageway for testing sealing integrity of the
seal. 10. An assenbly as defined in Claim1, wherein

an_axially noveable p.staon _w thin the runnjng tool .
mo¥Bs. 1 el peReath B dBineddaGRim & WasreiuEn RN BIKRRRIR Piston

sl eeve to the subsea.wellhead housing.
within the runnting tool moves the Iatcl\Qﬁg appl%ator to conn%ct the lockdown sleeve to the

subsea wellhead housing.

11.  An assembly as defined in Claim 1, wherein the seal includes a metal-to-

metal seal.

12, An assembly as defined in Claim 1, wherein the seal inciudes an

alastomeric seal.

13.  An assembly as defined in Claim 1, wherein the lockdown sleeve has an-

inner profile for receiving a latching mechanism from another tool.

14,  Anassembly as defined in Claim 13, wherein the lockdown sleeve includes

a sealing profile for sealing engagement with a sealing member positioned within the

-16.
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11. An assenbly as defined in Claim1, wherein the
seal includes a netal-to- netal seal. 12. An assenbly
as defined in Caim1l, wherein the seal includes an
el astoneric seal. 13. An assenbly as defined in Caim
1, wherein the | ockdown sl eeve has an inner profile
for receiving a |latching nmechani smfrom anot her tool
14. An assenbly as defined in Caim13, wherein the
| ockdown sl eeve includes a sealing profile for
seal i ng engagenent with a sealing nenber positioned
within the -16 AVMENDED SHEEP' sleeve. 15. An.
| assenbly as defined in daiml1, wherein a tubular
seﬁﬁ%ger is a casing hanger. 16. A running tool and
| ockdown sl eeve assenbly for axially fixing upward
nmovenent of a casing hanger with respect to a subsea

cadbng. A7 FetEnil ab AERtEeiar B e nubalas Badders a casing

halwellhead housing into the well, the subsea well head
"ﬁ8ﬁ5|ng i ncl udi ng an outer Iatching profile, the
assenbly conprising: the running tool including (a) a
tooI Iatching mechani sm for axially connecting the

L0582 APl fynf S bl S g e
movgm &? pﬁrt | n%p%agn%\éﬂi drﬁgﬁééhg g,ﬁu 56a wellhaad ol housmg, the casing
hanger connected to a casing string extending downward from the subsea wellhead
housing into the well, the subsea wellhead housing including an outer latching profile, the
assermbly comprising:

the running teol including (a) a tool latching mechanism for axially connecting the
running tool to the outer latching profile on the subsea wellhead housing, (b} a tool force
applicator for exerting a downward setting force on a seal after the toollatching mechanism
member connects the tool to the subsea wellhead housing, and (c) a sleeve latching
applicator for moving a sleeve latching mechanism;

a lockdown slegve having a generally cylindrical outer surface and a central bore,
the slesve latching mechanism movable in response to the sleeve latching applicator for
axially connscting the lockdown sleeve to an intemal profile in the subsea \;Jellhead
housing; and

“the a seal for sealing between the lockdown sleeve and the tubular hanger in

. -17-
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menber connects the tool to the subsea wel | head

housi ng, and (c) a sleeve latching applicator for
nmovi ng a sl eeve | atching nechanism a | ockdown sl eeve
having a generally cylindrical outer surface and a
central bore, the sleeve |atching nmechani sm novabl e
in response to the sleeve |latching applicator for

axi ally connecting the | ockdown sl eeve to an interna
profile in the subsea wel | head housing; and the a
seal for sealing between the | ockdown sl eeve and the
tubul ar hanger in -17 AVENDED SHEET response to the

downwar d novenment of the | ockdown sl eeve in respons
resORSq KOS AHTHEATG My Bient of e pEBOWE plecyp NTeSRPASAo 1 downward

defined in Caim16, where the seal is carried to the
settigg, wel | head housing on a | ower end of the

| ockdown sl eeve. 18. An assenbly as defined in Caim
16, wherein the sleeve |latching nmechanism is provided

at__an er end of .the | ockdo | eeye. 19. An,

2sWanbiAf ase SRRl Gl whereheiseal iigarisiio thg subsea

toql i-s hydraulical actuagted. 20. An assenbly as
Wem!?@%ihﬁ’éﬂng ﬁ"@ﬂa?"’ﬁ{ 3'6‘,5 Xm@&%ﬂa"‘!"h%‘eﬂﬁasea vel | head

housing includes an inner profile to receive the

sl eeve latching nmechanismto axially connect the
head houysi.n

| ockdown sl eeve of the wel| .ng. 21. ) )
ad§enb Py aaserally ph dafinad iR IgT aevherplaing “edyssatehiogmochanicm
| a chitgg nmechani sm )

is provided at an upper end of the leckdown sieeve,

19.  Anassembly as defined in Claim 16, wherein the running tool is hydraulically

actuated.

20.  Anassembly as defined in Claim 16, wherein the subsea wellhead housing
includes an inner profile to receive the sleeve latching mechanism to axially connect the

lockdown sleeve of the wellhead housing.

21.  Anassembly as defined in Claim 16, wherein the sleeve latching mechanism
is a split ving.
22, Anassembly as defined in Claim 16, wherein the running tool

~18-
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is asplit ring. 22. An assenbly as defined in Caim
16, wherein the running tool -18- AMENDED SHEET

includes a fluid passageway through the running too
for relieving fluid pressure. 23. An assenbly as
defined in Caim16, wherein an axially noveabl e
piston wthin the running tool noves the | atching
applicator to connect the i ockdown sl eeve tot he
subsea wel | head housing. 24. An assenbly as defined in
G aim 16, wherein the seal includes a netal-to- netal
seal . 25. An assenbly as defined in Caim16, wherein

down sl ee e s.an inner profil.e
inolil8s & (P Sap RS VoM AvIRE oPURY SHetie A sgpssussy
A method of fixing a fockdown sleeve to a subsea
mellhead housing for axially fixing upmard novenent

We? ‘neath 34 &x%erquﬁ-‘@eaubﬁfaﬁﬁ"fhawﬁw Rea B R moveptie pison
w3 BAimG AL EIoNGS halohie SpBlRP Jr?qr&rnﬁé”# alogkiiaeeve tothe

hou3| Eg%% cl udl ng an outer |atching profile, the
"J-ng: providing a running tool including

(a) a tool latching and unl atching mechani smfor

axiaIIy connecting the running tool to the outer
hea

t.chi rofile on the.s housi ng, (b
 Hloo) FhoARsamblAS GliNGE If GIAvE,16, Whergindng SRRUEFSSs & Metalto-
meiafettl ng force on a seal after the -19 )

25.  Anassembly as defined in Claim 16, wherein the lockdown sleeve has an

inner profile for receiving a latching mechanism from another tool.

26. A method of fixing a lockdown sleeve to a subsea wellhead housing for
axially fixing upward movement of a tubular hanger with respect to the subsea welthead
housing, the tubular hanger connected to a tubular string extending downward from the
subsea wellhead housing into the well, the subsea wellhead housing including an outer
latching profile, the method comprising:

providing a running tool including (a) a tool latching and unlatching mechanism for
axially connecting the running tool to the outer latching profile on the subsea wellhead

housing, (b) a tool force applicator for exerting a downward setting force on a seal after the

-19-




AVENDED SHEET t ool | atching nechani sm nenber connects
the tool to the subsea wel | head housing, and (c) a
sl eeve |l atching applicator for noving a sl eeve
| at chi ng nmechani sm providing a | ockdown sl eeve having
a generally cylindrical outer surface and a central
bore; providing the a seal for sealing between the
| ockdown sl eeve and one of the tubular hanger and the
wel | head housing in response to the downward force;
and | owering the running tool, the | ockdown sl eeve and
the seal in open water to the subsea well head
tooHaiehing medhaakmgernber doanécts thetthel to theesubked wklimgpd housing, and
profile of the wellhead housing; applying the
{c) delsnvalatchérey Appligatar foomoeing @ dexdvetlatehing atechamismng t he
sl eeve latching nmechanismto |atch the | ockdown sl eeve
t o peaviding ar lockmioahi dleeverhaving avgbhéraliyl cylinddéal gputerrsiiface and a
retrieving the tool to the surface with the | ockdown
cenrhdmre; fi xed to the subsea well head housing. 27. A
met hod as defined in Caim 26, wherein the tool
| apoividing thad seal fatsehlingheatwedrathie dovkd bW sibaver andtl etie of the tubular
novenent between | atched and unl atched positions in
- hangerspahibe wetihead dusing\re raspons todhe downwéardrforcBgandh
met hod as defined in Claim28, wherein the seal is set
by loweBfg theaninaing toalt the loaktiowh sleeve ladd Wire sdadévepen water to the
relative to the subsea wel | head housi ng.
subsea wellhead housing;

locking the tool to the outer latching profile of the wellhead housing;

applying the downward setting a force to set the seal;

moving the sleeve latching mechanism to latch the lockdown sleeve to an inner
profile in the wellhead housing; and

retrieving the tool to the surface with the lockdown sleeve fixed to the subsea

wellhead housing.

27. A method as defined in Claim 26, whersin the tool fatching and
unlatching mechanism effects radial movement between latched and unlatched positions

in response to axial movement of an actuator.

28. A method as defined in Claim 28, wherein the seal is set by
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29. A nethod as defined in Claim26, wherein the sea
is carried to the subsea wellhead housing on a | owner
end of the | ockdown sleeve. 30. A nethod as defined in
Claim 26, wherein the running tool is hydraulically
actuated. 31. A nethod as defined in Caim 26, wherein
the running tool is |lowered-to the well head housi ng
on awireline. 32. A nethod as defined in C aim 26,
wherein the running tool is lowered into the well by
an ROV. 33. A nethod as defined in Caim26, wherein
the running tool includes a packer and a fluid

dovREaa aftoN of e 16GRAbWA Gicea Irditlel tB HROSUbSYa ARIRdMRY iRding.
pressure. 34. A nethod as defined in Caim 26,

wherein the sleeve has an inner profile for receiving
- a latching nmechanismfromanother tool. 20a, Ah ET

29, A method as defined in Claim 26, whersin the seal is carried to the subsea

wellhead housing on a lower end of the lockdown sleeve,

30. A method as defined in Claim 26, wherein the running tool is hydraulically

actuatad.

31. A method as defined in Claim 26, wherein the running tool is

lowered to the welthead housing oh a wireline.

az. A method as defined in Claim 26, wherein the running tool is lowered into

the well by an ROV.

33. A method as defined in Claim 26, wherein the running tool

includes a packer and a fluid passageway for testing sealing integtity of the seal pressure,

34.  Amethod as defined in Claim 26, wherein the sleeve has an inner profile for

receiving a latching mechanism from another tool.
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