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TENSI ONI NG TUBULAR MEMBERS Technical Field of the Invention The presen
i nvention relates to an apparatus for applying tension to a tubular nenber

and to a W ARshef using the sanme. In particular, theﬁ%%g}i}{m nvention 5
relates to an apparatus for tensioni ng t ubul ar rrenbers used 1n offshore oil

and gas drilling and production operafli ons, for exanple the |egs of
tensions |eg platforms casin trlns and risers, and a nethod for
carrying out theMEZHED AND-ARR WS‘QUMTW%MEUBEB&mnS require

a tubul ar nenber to be pl aced under tension. Such 10 situations arise in
many differept aspect.s f Ithet operations for exploration, drilling and
producti on M-?—Eﬁ@—é&?ﬂﬁ%—QBart icular in offshore |ocations. Exanples of
situations requiThé pgsdntinvuéraion ratatdaes sn anpamstfm@mgtbnma@iolﬂebméae setting
of tension | | [ r| ctlon oper ati ons.
Furt her exan’ﬁ%‘éﬁs% gIIr[JB qﬁeth{cﬁcffugﬁéﬁ\ ?"P{ﬁeq '%Lﬂ%dﬁﬁﬂegﬁnqwe%’ and gas from
wel | s acdesdelgtes franapharakis fordengioning thtlardnemberdwsed 1 ofishoré bibamd,gaand i ncl ude
the tenstonidifindbnd dréfiofordbdiidit) Redlhle o RYtoRIbBLUGRY @ hanger

| ocated in a I head on the seabed an on a platformor
vessel at t Ha@sBgFingsand deprpand amefped for caingowbihgisae.oses a surface wel | head

apparatus for use in tying back casings extending to a subsea structure.
The casing is _held upder tension _ 20 by a | ock nmenber which engages on a
shoul der wi m&m 4R o 9%l | head. A similar arrangenent is described in
US Patent No. 4,988 H88tion8eehirea mammmestomecpwcé@uﬁdeetenmsismh string to be
first plgce r d i,n tension
usi ng thg a%'rt%grﬁg% r%r%%msrhdé?@ ff@]ie%%sp%% aﬂ}%r fnlg@cgg}/aﬂ dﬁﬁ'@&fﬁdb es an

of f shor e welproduetion of dilanid gas, |lrnpaufnut§lhln@ﬁshozﬁowpmastl:"sztineleadﬁeurdtblys i s enpl oyed
to tension Eiediuﬁqﬁ{; Byt rhét‘ﬂgeré’fo &tfa%f &lﬁab&rshggm@ ﬁfteng_g'r?l n%glﬁff@rh) ation

tubu

conprises a _first tubular a second arranged

concent ri calfryighorsdriiing Iaé‘él?@d%ﬁ“%'b%&ﬁoﬁ%é;ﬂémﬁﬁws arigeindhadtiliagi s f or med

Wi th an i nnend grBeuclet &foiltahd Q@Otrdnhﬂén@aébesﬁameuglﬂuémédas RRite@sP@Rdi ng outer
and mngg t hr eads e, flLrst and secon ubul ar nmenbers. Alug is

di sposed®beffi® r'taﬂ '"FIPE the fznsiopipe diseRgn 'Eﬂﬁ‘lﬁ‘ﬂé?‘“ﬁ%%@dg'gtbﬁtwﬁ?fé%ent

rel ative rothatgeplocaiéd iomevelligidns thet seabedtzhea & wellidat adousted of a plgormlczeve noves
the first a eves longitudinally with respect to one another,
thus allow n Q&SEI%?%Q%EAO% 0 be placed on the casing string. Wile the
arrangenent can WRPaigeiiie d94.888irslogestaensincawalibeadapparabis foy usd ini ng Wi t hout

requiring t Wﬁ\fg bﬁéﬂédéﬂgé Sadifd ng%‘é E%@Qstmtufét rﬁ@g%%ﬁ’@ggeiﬁ Dh& fefisign! Y possible

by rotation o t he sl eeve. oses an
adj ust aBPe hﬁﬁ@ﬁ'&ﬁnewhﬂg@vchseyswﬁpn arshcyld@rww the gurtace weﬂhead A similar

amangement is described in US Patent No. 4,938,289. Both arrangements require the
casing string to be first placed under tension, after which the casing may be held in
tension using the arrangemenis disclosed.
US Patent No. 4,995,464 describes an offshore well installation in which an

25  adjustable assembly is employed to fension a casing string or other tubular member.
The installation comprises a first tubular member and a second tubular member
arranged concenirically with a sleeve disposed therebetween. The sleeve is formed
with an inner and outer thread thereon, engaging with corresponding outer and inner
threads on the first and second fubular members. A lug is disposéd between the first

30 and second tubular members to prevent relative rotation of one against the other.
Rotation of the sleeve moves the first and second sleeves longitudinally with respect to
one another, thus allowing a tension to be placed on the casing string. While the
érrangement can be operated to apply tension to the casing string without requiring the
string to be tensioned by other means, this is only possible by rotation of the sleeve.

35 US Patent No. 5,638,903 discloses an adjustable mandrel hanger systém for
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ext endi ng between a subsea wel |l head assenbly and a surface wel | head

housing. A mandrel is secured to the end of the casi ng stri ng, to which is
mount ed ayPpkide, Member. The | ocking nmenber | ands ,‘r}?ﬁ] oshoul der in

t he wel | head ﬁou% ng. Upon installation, the operator applies tension to
the casing string. The mandrel noves up\%ards rel atlve to the I ocking

nmb th I t t lied b
the_oper at oraiig Sopidn Aty ol i BBs R en 4 Abar bRt The o1 v ng
under tensi orﬂssm argka Qurfecesmﬂmaj@rousmg A sandreliesatoteddo thh ahd dhike hanger
system of US c'ésﬁ%&ru%)% \ﬁl‘uémg )ﬁguﬂ@cjl Qﬁ)cﬁngﬁgig‘lg%oﬁ%é #Eﬂn#&gﬁﬁeglml on, once

the tension has, been a agp anger system cannot
itsel f be us@gapy aa°15‘B'F[9ert"bt|"i§W8 e@@)h?qﬁé\gcwpwsta&ﬁh@m#@ oug@t@@pelms No.

5t 653, 28f95d| Qﬁis@ﬁg@![hé cashy élﬂ'hgt ane h@lﬁﬂl@gln&)é?.h%rﬁ@feiaﬁ?@ﬂo)fﬁélgckﬂgens' 02\ to a
string of casing be ad and a surface wel
casi ng hangegnqngoegg%{f\}eg@snpglstqqghegagﬁ%reéqals? pighe tepdon-applistpnibdiger has a
first positi eperabp tid |bdwgggemmmtdmmwmamaél afd thb BRing @fdenensibh i Ng Wi t h f
respect to t nd.a ., Seco i on, venent o
the casing s? g?’ﬁsgq%s hg'lnﬁcﬁmgds to uf‘o{ﬁﬂ%&ﬁ\e&'ﬁ"%!imm@! %95%3 s(HT’nq’f he string
rel ative to tfilgs hamstﬂm ypdentensiopdonce ies teisionges been dppiietbisy thien a shoul der
wi thin thg S'dﬁ%{ﬁ %lﬂangéqutJrnﬁarﬂBﬁs@kB% unb b teltlﬁ{l'ﬁ bR deQinh e casing

I ch asi ng al

string, after anger ac tor e casing 20 string
under tensi oﬁtfm9\gal n, while the apparatus disclosed is sufficient to hold

the tensioned cagsg patehtNd. 8853 bio Gedat abss Sr‘i R pl required
tension to the _ stri n§n or aﬁot her tubul gr ”%H flngsyl&ran ara}sa?@%ngerrent S

descri bed i ntQNEOPR 2SN casinggheiweppa SUP?PW"E@?C’@"(* a&uif3g W‘r‘ﬁ'ﬂﬁjér i s secured
to a mandrel caﬁimaﬁg@ﬁh’ &cured td t6 Badhey Mgatmae&sﬁ@ Hafget Heda rﬁgpos&én string to

be tensigned. B Aga casi n n ows,, upwar s venment of the
mandr el thalllogvg'lg "‘P’%r ﬂ?ge'ﬁﬁfﬁﬁg$ %Bstﬁg %?MWHESPF‘@‘I %fhnﬁ‘@“%vﬁ‘i\ﬂérd novenent
of the nmandsadond plysitioaLih whici n@gsd mevérsent sittle bamrfg&trmg id dlewedi dutig hanger to

seat agal NSty fich g&m-w]er e%\)%}eﬁf &tﬂehs%nr%q%laﬁﬂ%% W% Ffe?% gnrg\}cehtge{:! ?’EI ¢h t he

mandrel is ralse casi ng si on.
with the earhanger l@@dgﬂh@ @$®@ugwmlraﬂmwface Wellheed CHw® opgraaraggiies whi | e

retaining thf”snﬁ@rﬂoﬂﬂeé&sfnb@ﬁ’mb’%‘i‘@wﬁn%é%l%ﬁ ér‘éfs%'t&%e?é&hh%%&éﬁ n has been

appl i ed, does not act itself to ap&y t ensi-on e casing string. An
arrangen®ht &ipg wnger epsiom Agaiss whilks the grpprausiscloser] is swidier tq hpld e pat ent  No.

5,944, 111, Wehéﬂortdae:aging §tﬁﬁgeﬁ§§nrbh@é o@rét@mcabp@@iﬁpé@rrea fenéi&?ﬁ') the force the
casi ng hang EE%I der in the surface well head, after which

er
tension is ?}Bﬂq &n?%erttﬂl@’?%@ €-ng. The casing hanger acts to retain the
string of casing Asleiar atremeinent is desgribddinh USIPatemBNAS67H B12,hmivhidiescri bed in US

>, 671, 8.12' I ct,as:%srplalpger ?s %E\Jrecr| 1% r%an\a?erl,i tﬁé X)ar('a) rel :St?Jrnrg)enga%aghed?o Q ggsri]ngp r oposed

to retain a
25 - string to be tensioned. Again, the casing hanger allows upwards movement of the

mandrel with respect to the hanger, but prevents relative downward movement of the
mandrel. Hydraulic pressure is used to force the casing hanger to seat against a
shoulder within the surface wellhead, after which the mandre! is raised, thereby placing
the casing string under tension. As with the earlier designs discussed above, the
30  casing hanger, while retaining the casing string under tension once sufficient tension
- has been applied, does not act itself to apply tension to the casing string.
An arrangement similar to that of US 5,671,812 is disclosed in US Patent No.
5,944,111, with the difference that a launch adaptor is used to force the casing hanger
against the shoulder in the surface wellhead, after which tension is applied to the
35 casing. The casing hanger acls to retain the string of casing under tension in a similar
" manner fo that described in US 5,671.812. '
It can be seen that a variety of assemblies have been proposed {o retain a
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casing string, under tension between two fixed assenblies. However, in

such arrangenents, it is necessary to provide additional means to pl ace

t he tubul ar nmenber under the required tension. US 4, 99@04@5%2/91'0 cI oses an
arrangeneftO {2054/ ch a single assenbly is enployed to both apply tension to

a tubular 5 nenber, in this instance a fasing string, and retain the

t ubul ar nenber under .tension, plied. However, this.arr ment only
operates by ttH@H"’Fmeg}bﬁE:tsFWS@f%‘“BFUPQI”F??(?G“(?P"X%WSFEP@ PR %Ssa'%g'% gr nmed on
various of t héoviewdinauctcarangarasits it isTieeessayio pionide edditianhimesds td placei me

consur ng. andy udse) KA AG Gl lnelh, 080 SBE 8P BMibE Lher © 19 2 need

for an assenb can tubu such as a
string of casﬂrnggamﬁnam whidhgtringie agepmbly EWP'%&@P@@WB t?ﬂ?toﬁ tca?)ﬁb‘wart ensi on

to the tulul %erﬁ@e’?ﬁr‘?fhusﬁﬁﬁaﬁc@%@aﬁn@ Qﬁnd*ﬁlﬁ@r%falMﬂQﬁfbuIaF ﬁ@ﬁnb&%ﬂd@@&ﬁioﬂpm i ed,

by Iinear novenent he conponents of the assenb g . (?ut t he need
f or conponent%‘c‘?épﬂﬂéd r‘ﬂﬁ“ﬁ“@dtWﬁaWSWtW“f?PeW?%% "‘5‘?5?&"&'? lurglite

I nvention 15 deeRigé thedd® fdmbd bk VardBPErthe tbuldritemporRmesN The maetikingef, there is
provi ded an Erpg r.ajus for ecur| n‘%F Lubul ar menber under tension, the
menber secur €8° © cuRR 8|aH UREPIRR% a first and second fixed assenbly,
t he appar at us conﬁmcsdumcgy it@an be setenttmebtﬂeems assehior gn assambly whish eardhe a i r st

engageabl & por%t%&h%ﬁ t QtanEr %%H%raéuc sec%B@:agﬁ f%ggct)f@ﬂcﬁgwelggn@ second

t ubul ar asse en a ortion, the
second tubul aqpemmwp ablé!’ WQSlaﬂOéhﬁjeblﬂ@f@Fﬂf@% ﬁ"%@iﬁ“}/ﬁhﬁﬂﬁeﬁ"b%‘g‘ﬁ@ct to the

first tubularg, sﬁ)’ﬁsﬁiﬁglaﬁplﬁacbyﬂﬁ‘!ﬁ%&eh&ﬂgf myd@ﬁgddemsuma aERaBRGhdt 0 the
first tubul ar asserrbl Yy, first en‘{gagerrent ﬁ%ﬁ’g’x!ﬂ?r engagi ng the first

engageabl e pd’\’“ﬂ‘P‘Eﬁ‘ed’feeE’F%c"'@@%r@HHt b Tofatzd %3St he first fixed

assenbly, such that novenent of the 25 second tubular assenbly toward the
t ubul ar nenb to b te.nsi ned is prevented; a second engagenent assenbly
for engagi ngm—n&ﬁgﬁﬁeabl e portion of the second tubular assenbly
wi th the 16i r st t uAcdosdingpiesadindtlagpashafihd pespnt iondintien, thenpiserayided af t he second
engageabl e p Jpgérgﬂsﬁgc{r se{bﬂ V\gggﬁﬂ% &Pm%r%ﬁdéﬁéﬁmlt?ﬂeme%er BB &anki0_t he

first tubul arasse rst enga ble portion of the first 30
t ubul ar asserﬁmeydln@\hﬁweanﬁ firgleand seesnd fil‘ﬁﬁ*lﬁﬁ‘ﬁ%ﬂb adheaappiptus SAMBESINGE aced under

tension by moving, fisEﬁubas%egna?gﬁﬂeﬁm!@at&qﬁéﬂeﬁ@adeaﬂeIpbmdn @ahd dibuigl ati ve to
its first engageable portion, Wwhen the first engageable portion is engaged

with the firdpenhekiobedensiangthy. When the first tubular assenbly is attached
to a tubypar WE”bQ%ecoﬁu@JbuBSaﬁemBﬁ heviisy alifstint iarsgcmyd angagemble Iportign, thedi nal

[rg\\llvg?gn: hce)f t tf‘ggﬂ E? h'fl%ﬁﬁ ﬂ\i&%aef%lggrr ort 'cgr?,?eﬁlnc%ﬂﬂ%lrth ?e%g&g(fiothe'ﬁ&{ tﬁlguleﬁ'ssenbl y

assembly and movable longitudinally with respect to the first tubular assembly;

a first engagement assembly for engaging the first engageable portion of the

second tubular assembly with the first fixed assembly, such that movement of the
25  second fubular assembly toward the tubular member to be fensioned is prevented;

a second engagement assembly for engaging the second engageable portion
of the second tubular 'assembly with the first tubular assembly upon longitudinal
movement of the second engageable portion of the second tubular assembly with
respect to the first tubular assembly foward the first engageable portion of the first

30  tubular assembly;

wherein the second tubular assembly can be placed under tension by moving
its second engageable portion longitudinally relative to its first engageable portion,
when the first engageable portion is engaged with the first fixed assembly.

When the first tubular assembly is attached to a tubular member, such as a

35  casing string or riser, longitudinal movement of the second engageable portion of the
second tubular assembly toward the tubular member applies tension to the second
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tensi oning the tubul ar nenber. The apparatus of the present invention H}'sry
t hus be instal I ed to secure an end of the tubul ar rrenber for exanple a

casi ng strl riser, to a first fixed assenbly, a surface
wel | head. ™ ’3 ?he tubul ar nenber has been attached %SF[?%EBLECOM fixed

assenbly, for exanple a 5 subsea wel | hdad, the apparatus may al so be used
to tension the tubular nmenber, wthout the need for additional tensioning
equi prent . THEHArEssanY. indum Serisioaing e luyisy magbeh dhe aprarAiusa e pEeseite porti on
of the SECOWﬁve‘ntihﬂh@fth%Eﬁﬁﬂélbéd tosedure bA BEA Hukk Bllardhanset, fopexamite a t hus, does
not require an

r.ot at e th an
addi ti onal t‘fﬂs'égaé'ag ge! r&e{ E)?%Prsg%‘ﬁde?ss?rﬂéﬁ f?rﬁgglgaggﬁ%ﬁqﬁ 8@5%?%\/% founé in
such syst ensthe fbuiar inembarthas béeln@ﬂmhedh@th@mom fred aesemblynfarmthpletar ed in a
I npl t t f
The secort Lt udnelb e Eha AR used RRMERIAUGG ARRRL S, PP O ©
t ubul ar ass eyt therpredifpradditienatfarpioring cauBsettpiThe @Bﬁ?ﬂ'ﬁ geryeciby ocki ng col |l ar,

the | ocking G@lidghe éé&nd é@agémq:bﬁagnaftﬁbgéebd@fubulérésa@nmy[ﬁ gt fixed assenbly.

In this arrangenent, col | ar nst e shoul der,
in order to B’%é‘l-)‘@?ﬁ" d‘ﬂ"l"ﬁg%%’%ms %ﬂ?ﬁﬂoéfeqﬁ'ées%fé'e G?'T'B?ﬁe l?‘?dd‘? rds the
t ubul ar nerrhﬁlbetmmbewﬁ!eewaﬂdmmadthte&ml sebfivtls, ofifee tHah tibke copngdigeatignt assenbl y
may furt ri n n the first

y fC &mr‘-ﬁicﬁ g%tﬁrgg k‘l‘m s{ ure n%lbw% ﬁ(ﬁ%%%g%% %a%f%&ﬁr%d. .

fixed as Ing ring 0 engagement with the 20
groove. | n aanmalenenmmt I ve arrangenent, the | ocking collar is novable

| ongit udinal |y Wi Doref 8RB bodir 16 EGRNAGhyal BriaeaiEblalonaPon cont act

with the shoulder 1h the rirst fixed asse nmovenent urging the
| ocki ng ri ngubtiar @semphgadnpas CQIBP?W"’PW@"*QWG%R/@S’GtHb”'ﬁ"ﬁ%gef“PWst fixed assenbly.
Preferably, the ﬂ'ﬁéﬁr@ﬂelﬁamm‘émﬁ s&fsys @lobiavgcolldteths peimrtotagageabl e 25

t f th bul h f t tubul
Besenbl yi®  (SORRULS SRAeT RO v Do s S DRSS s e ehls Second
t ubul ar ass edfimply bedrnagainpt #é ehaukidr, endoded itopretent thh se®od huarasgaginent assenbl y
al | ows t he rf%cogﬂng‘;{a%%ggn‘%lt@ouf&%%e t&’Be Lé&ﬁreﬁ%ﬁf{éﬂs&.’{éﬁ“'rﬁérr&sSe”b' y to

engage with ar as Ity different
posi tions. ﬁngagmtmgem’elmrnaarurtbmomh@egdoqkéwging,ﬁomga@mw@dn to the

tubul ar menhed 5Lo; x@@aé@%ﬁlbﬁdThé’\Bﬂ&rﬁ g iay b8 blaged ﬁlg chgtembrit ith teNd second

t ubul ar asseﬁ%fl-les to eng , In turn securlngt e tubul ar nmenber to the
first fidled Qé%%’érrﬁ!%F'a“ﬁr”éﬁ"’éraéfﬂ'l'%ﬁmef‘%@e%5'89180' hi§ MpeeRipnafedingly Mih has a

first oper atredpdctiodR, sebcrhd Hiilia€ BssemBia gporaddhtabltitvaienshotigerfin thst"rsamddsecond
nqode, in
mn

oLl stBS B L e BB P RAT SRR
possi bl e. | rihd firsifixedhgssemhle. second engagenent assenbly may be

Preferably, the second engagement assembly allows the second engageable

25  portion of the second tubular assembly, when engaged with the first tubular assembly,
"~ to move away from the first engageable portion of the second tubular assembly.

In a preferred embodiment, the second engagement assembly allows the
second engageable portion of the second tubular assembly to engage with the first
tubular assembly in one of a plurality different positions. This arrangement allows the

30 tension being applied to the tubular member to be varied, while still allowing the first
and second tubular assemblies to engage, in turn securing the tubular member to the
first fixed assembly.

Preferably, the second engagement assembly has a first operating mode, in
which engagement between the first and second tubular assemblies is not possible,

35 and a second operating mode, in which engagement between the first and second
tubular assembilies is possible. In this way, the second engagement assembly may be

held inoperative, until the necessary steps have been faken to secure the apparatus to
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apparatus to 1 4 JUL 2005 WD 02/059454 PCT/US02/01014 5 the tubula
menber to be secured and tensioned and until the second tubular assenbly

has been wWith the first fixed assenbly by the fi agenent
SRppsHls A G

assenbl y. ef erably, the second engagenent asse y 1s nmoved fromthe
first operating node to the second opefating node upon the application of

a predeterm pe tension.to the second tubul ar, assenb In a specific
embodi nent oﬂ]egﬁbe”?aawbegﬁ’gf &e3?°uf39ea”§ﬁ%”§?ﬁ?g?m'ttﬁ%ﬁec?ﬁ‘FLMQ‘g%rond engagenent
assenbl y conpsseswbily has beersengggedlonith thenfirstHized asssmbly bpihk first anmgehént and a

500N 91 00V Bl S1cSFLol U and SREHER I b ELRRE AR SRARRE RN

assenbly further “c rising | or en first
groove and t Reeratingdrnsie fothg serpie operating dncgs|upon the ppriication oia pedétpiminedgr ooves

are provisgledientibR iRy sedoh®Ubing dsfifinbrgecond engageabl e portion of the second
tubul ar assenbly to eg(ﬁfage tE,e first tubular_ assenbly in a plurality of
K 9mpoRimg

different positi dA&sp Bt of thegrarrafus of e prosent Inveriion fissgeods senbl y
may be hel d emppbebmtiagsembiydomptides asiest gridvg mas/frstitibutdn assea®RREAd at ubul ar

nbl t ' ' ' | i to th t ubul 15
Rssently. A pesslh BRBIETh s Sole ep Bl BB SedoRt piBob e ALl o
assenbly at further wapdsind leddgoingfer epgadingirmth thidrst gowieand thg secdridar  bei ng

b b |, 4N ly. If
Sroageante drod Qf}!afefaﬂﬁf, a#"ﬁ%@ &;‘r%gg%‘oogs %Fgwﬂ%%%ﬁe@%g en ayfi rst

present, the tensioning coll era ]
posi tion, i nSekAREeNaaARANIERRSIOR AT e Sewnd AtbuisbRsssmbli i engage the first fbula
conpl et el y WadsBinBly i@ plGREGY BUITEEHR pesitioR8. I TRe 158G Mg BPRE béRAg | N which the

| ocking ring is rel eas%g to E)Eg]a e the fi r_%'i[n roove, The locking ring is
pref erabl y bFREaY ¢ aseMblJaRYasdRt Samptahhthinthesecghdgoee in e seedidi oni ng
col I ar hol di inbulatmsérisikintia pietgeragaidnersioniis Sophédis tHesetbdi thiul:Bt  posi ti on.
The tens{5oni§s§erﬁgll | ar may be arranged to nove fromthe first position into
t he second poOSi Pén at a predeterm ned tension applied to the second 25

t ubul ar assenbl y A fehsioringaliaximag be pravided jirtbes satbnd tondartassembigest itbe used to

secure and ts%@éﬁqoéhgg%éétﬂlél p%ﬁioﬂﬁﬁ@ﬁﬁsﬁoriiﬁb &)ﬁ%&ﬁllg en g@ﬁsﬂg{) a [ddfrofAPPAr at us

finds particularly vantageous application e securing and tensioning
of casing stiepsiningthe sgcend whilariageeniiyy Jf present, thedargianing|colipr i mefewblys. 30 In a

further aspagbvableRiiieR a8k pbsiié ek WAth MeQ¥isiRmhg BolEPhdAnE REKSERY | Ng and
ul ar _nmenpber, the tubul ar nenber extendi ng between a first

t ensi oniazgg a tuP é . di ng ] :
fixed a&fserMPRFhWINILBE SeEnG oreave. dadamefopd Pesiion e RIS the iaeking Engg:
securing a fis refdastdifoudngagehs frstyrabve O ThdRcRintringad preferdbRbiased P di ng a second
teﬁlgjglgggbﬁzs Seglg%gém?@wthn eﬁrs{ értr:g\}e, t?lg ge%gg%éj goll‘glg ﬁcitlc\ilg)gr}hg ngil?g rin%SagSéﬁlgto nd
_ its bias in the first position. The tensioning collar may be arranged to move from the
first position into the second position at a predetermined tension applied to the second
25  {ubular assembly.
The apparatus of the present invention may be used to secure and tension

tubular members in general. However, the apparatus finds parficularly advantageous

application in the securing and tensioning of casing string, risers, and the legs of a

tension leg platforms.

30 In a further aspect, the present invention provides a method for securing and
tensioning a tubular member, the tubular member extending between a first fixed
assembly and a second fixed assembly, the method comprising:

securing a first tubular assembly to the tubular member;
providing a second tubular assembly, having a first engageable portion and a
35  second engageable portion;
securing the second tubular assembly at its first engageable portion to the first
fixed assembly, such that the first tubular assembly Is prevented from moving towards




securing the second tubular assenbly at its first engageable portiopjt gHth][]ﬁ
first fixed assenbly, such that the first tubular assenbly is prevente
frommoving towards 1 4 JUL 2005 WD 02/059454 PCT/ US02/ 01014 6 the

t ubul ar N&;H) plying tension to the second tubul arp %ﬁ@ | y by moving
t he secon enga%gabl e portion away fromthe first endgagea ew};;ortlon by

applying a force longitudinally to t heBsecond t ubul ar assenbly; 5 engagi ng
t he second er}%%g% bl e ort ion of the second tubular assenbly with the
first tubul af ®Fhe second tubul ar assenbly is preferably noved
| ongi t udi nal |y f rapplying t&smerkgﬂageebqndmbulaoassbmblaby mogagidd seamiit i on, in which

the second t ' fi assenbl y, the

| ongi t udi nal ‘éﬁ%&@ébl@?&ﬁﬂ%g‘f@géon gﬁgakﬂfhﬁgréé%r@fwn t?)e(flgﬁa continued to
tension the wewaﬂmmeaﬁecﬁﬁémrysﬁn‘@lyengage t he second t ubul ar assenbly
with the §irst tubidhgihg heSeAL léngdgteaﬁi@pmtﬂﬁ&%%@ thifuidr BSschbgaa@MENnt  Of

the second en eable ortlon of the second tubular assenbly’is carried
out selectlvén%J9 ﬂﬂ@ﬁr gMB%cond t ubul ar assenbly has been position

aﬁpr opriately wi ;mg@smqnbmwaﬁ?hfwm@@mmb @ed &&glﬁlﬂhbwadﬁfa or t]? 15 \é\/hi ch
t eenaerrei 0 t\Wo, assenbl i.es .pot 0SS na referre

enbod nent | PRECEER FRATEn 5 SR 3B Do e ety ier B Bocenty | s
engaged wi t hendaged iitisthe figbiied assegibiynthk yongjhaimabppleneat of de setoral tpiubdet er m ned
tension 40 Lognp 5;:%8 {%Mﬁhﬁcﬁﬁteﬁ’é%g%'s)écmﬁrt@qugrgg yIRdBRAREGIENT assenbly

I's provided to en econd engageabl e por e second
t ubul ar asseftseyd t"ﬁquﬁ%'“hlywlﬂ'tfh?ﬂlfﬁmuh'ﬂara’ﬂﬁmy the engagenment assenbly

bei ng bi ased int Qt@@d\@h&@gﬁﬂﬁﬁ&géﬁg‘aﬁé}neﬁthﬁh@%%%&b abRSsoridalor thaei ng hel d
|nad|senga%98(£%|tlon unt i | gg)lcatlon of the predetermned - tension to
PG Py

the second t warasagInk)y is Famed gt selertively, wﬁam?eqw tubylar agsamblyq

engageabl e phdstiheen pﬁntlmmgpxsmwraﬁeémuﬂoam fasaekl ¥ssembRNgRERADLl € Wi th
first tupul ar in a pl this t he tension

applied to ¢ ety iy EESF%%Q‘*F?S%‘%W% %93"\[?5 (.,!"-%Qp%P%H%I &Pr%fﬁrvr\?%e prevailing

ci r cunst anc esmbddiment,fthe ¢dtemd exgparsble pohtien pf s eeriond uwbelat assemily svi des an
apparat us fof, dégé’d fHith e i f&ﬂﬂﬁuiér%&se?@y% H%P@fa&ofn%?‘é gn QBB gy MEmDer,

such as a casrng strin appar at us Tofr securing
and t ensi oni #gsecandBlbuigr assembler in a first flxed assenbly, the apparatus

conprising: a fi rﬁéfer%agam@agen%aﬁmﬂnmy isf (ViR G Brigage HaSe@RAr at us with

respect to the tubul ar second engagenent assenbly for engaging a
t ubul ar zgsse?ﬂgpge%ogpﬂpmhﬁ@econd tubular assemb!y ith the first tubular assembly, the

engagement assembly being biased info an engaged posifion, the engagement
assembly being held in a disengaged position until application of the predetermined
tension to the second tubular assembly.
In a preferred embodiment, the second engageable portion of the second
25  tubular assembly is engageable with first fubular member in a plurality of posifions. In
this way, the tension applied fo the tubular member may be varied, as required by the
prevailing circumstances.
| in a further aspect, the present invention provides ah apparatus for use as a
tool for securing and tensioning a tubular member, such as a casing string or riser.
30  Accordingly, an apparatus for securing and tensioning a tubular member in a first fixed
assembly, the apparatus comprising:
a first engagement assembly, for securing the apparatus with respect to the
tubular member;
a second engagement assembly for engaging a tubular assembly and applying
35  tension io the tubular assembly by longitudinal movement towards the tubular member.
In the apparatus, longitudinal movement of the second engagement assembly
preferably secures the tubular assembly in the first fixed assembly, after which




35 tension to the tubular assenbly by | ongitudinal novenent toward 4t SI%L 2005
tubul ar nenber. In the apparatus, |ongitudinal novenent of the secon
engagenent assenbly preferably secures the tubular assenbly in the first
fixed ass ter which 1 4 JUL 2005 WD 02/059454 01014 7 @@
conti nued%fvé)&n%)ﬂ“g{ji nal novenent applies_tension to thep(f)ﬁsﬁ#@%éssenbl y. In
a preferred enbodi nent, the apparatus flrt her conprises a piston, the
second engag | | st.on he pi ston being
noveabl e i n%gﬁat P&%@ﬁﬁ@&hél"%&é@%g% Fé)’%gv%%% H'T‘ {r%eté%@gﬁartags?rﬂ%}'t ubul ar assenbly.
The piston is nosin sprefomedenntmdiment, i apgaiaiys fetinscopiprisesaymistonufiiec 1 ui d.
Speci fic erbqdidiRihdagiinehiis el a4 RN e bR BEAG fdledoldyent i On

d d ef er to the ac

will now be _described in detail havi nﬁ) r nce > acconpanyi ng

drawi ngs. Thd" @ pagivdingldirgetiop with raspept torthe fubular asaerakly. nEhetRistelis mople r ef er enced
drawi ngs ar e chiywenaitydhove@ bRmpar dahydraind ige not intended to limt the
scope of the presgnt.invent.ion. Brief Descripti of the Draw ngs
Preferred enbodi ngﬁ%"?%f"%?‘h'@e’g? 8@8‘?1?” am}'@rﬁ"ﬁ&wﬂﬁﬁ"?@‘ﬁ&wswg "B’@Etfﬂ"i"@gd, by
way of exanmpbe bedescribdtbin delgil ing refaeecd to thdmecanEnppadpivings.dTisem ngs, in

whi ch: Fi gur . ' : | | - t | . view of
an enbod meapi s @RSntortr AR LB il 3 hi i Blce S URRTGE B AR o O Tl
a surface 15xaueile erdvnandanelneduended ta lnitihe seobe of the priesryit invéndiompor t i on of t he
figure to the left of the center line showi ng the apparatus in the

disengag$d, unt ensi oned position, and the portion of the figure to the
ri ght of Qhe%@%ﬂ%ﬁ%@@wﬂgﬁthe apparatus in the engaged, tensioned

posi ti ]g)nF ~and Fi gereRfred 8mbdtimetits SFAREreseat hliitibrownl héwiBé BébcrisdaBswaect i onal
vView o I gur

1, .20 with a_tool di t enbodi t of th t
nventi on | noRPERele SRl havig fegten P e oty R TRMBRR M W Enbodi rent s A
surface wel | head FEggestd andi1d coinprige a londitudinal emsdsectiorgl diewofemd general |y
f dt : . [ . f |l head 4. A
referred 1o gngimdlis HELLARAL ASRATOLYL Ay RIPH b8GRS el | hea

casing string ween e surrace wel a subsea
wel | head1§ nowellieata)d sepded tve eaging atriog.ibd portcucdf thediguredathedadt ofthe ng 6 are

conventi onal oHIgkls A5 bk 1l dibifoBs Lnetlihed Wolihcatphs nead 4 i s

a
formed with an I nternal “shoul ( S Tnner surface. A |anding groove
9 is formed PHtien thefigure te therighiof e qenter ingrshewiad fieprprsalls it theibove t he

i nternal shogigdgéd, TensibnéBsosifin; @A¢Ur i ng and tensi oni ng apparatus accordi ng
to one enbodinent_of 30t resent inyention is sho i n_Figures la and
1b, general |y i ndiQ4eSR Y Prisg i [apgitudi %9r°?ﬁ%e°5‘ﬂﬁm’l'§‘t’ﬂgﬁ@geéonpri ses a
first tubl awittes®eldebyrdihg to dnreribotimentainiy présentinantiouih racs&l eeve 14, The
outer sleeve 14 is secured at its lower end 16 to the upper end of the

casing string 6 by neans of a threaded connection 18. O her
: Detailed Description of the Preferred Embodiments

7]

A surface wellhead assembly is shown in Figures 1a and 1b and generally
referred to as 2. The wellhead assembly 2 comprises a surface wellhead 4. A casing
siring 6 extends between the surface wellhead 4 and a subsea wellhead (not shown).

25  The surface wellhead 4 and casing étring 6 are conventional design and well known in
the art. The surface wellhead 4 is formed with an internal shoulder 8 on is inner
surface. A landing groove 9 is formed in the inner surface of the surface wellhead 4
above the internal shoulder 8.

A casing securing and tensioning apparatus according fo one embodiment of

30  the present invention is shown in Figures 1a and 1b, generally indicated by the
reference 10. The apparatus 10 comprises a first tubular assembly 12, in turn
comprising an outer sleeve 14. The outer sleeve 14 is secured at its lower end 16 to
the upper end of the casing string 6 by means of a threaded connection 18. Other
means for connecting a tubular member {o a casing string such as are known in the art

35 may also be employed for this purpose. The lower end 16 of the outer sleeve 14




means for connecting a tubular nenber to a casing string such as ar1e k@_ﬁ_\'\”}ﬂ%
in the art 35 may al so be enpl oyed for this purpose. The | ower end’'l
the outer sleeve 14 1 4 JUL 2005 WD 02/059454 PCT/ US02/ 01014 8 conpri ses
a portion i ncreased wal | thickness 20, having a cir i al groove
22 form::(yé)é?‘I"‘l('isgt“g4 I nner surface. The function of the glgo vsg&%hwi Il be
described further hereinbel ow. The out®r sleeve 14 has a middle portion,
having a plurality of circunferential. 5 | ockin rooves 24 for into its
e Jsur F ac EomAists faprien & STRee YO GHBE S hane S URoH ST £ o | ower
surface ext efshnaginpe ipendifacy. aithe functidreof thegoovs UL Wil detcribbefurtbert er sl eeve,
and an upper srulr[)alc‘ﬁ sl oped at an acute angle to the |ongitudinal axis of
t he outer sl 88\%\' 99"downwar ds and i nwards fromthe inner surface of the
outer sleeve 14, Thespulareleed T4rhaFadguidde gationAavitgsriuraidoftsecusifergfiieér , t hi s
arr angeneat plolipysrobiRe ok Rrli@MUEE iffbr SiHabBOTHIARE vetcbATR dfovbdigis Ut eF

aged h s to all of the

sl eeve to be en i'n such as manner as to ow movement

engagi ng meaR3ch igmpdthipdyer jufasharaadinaremeadipuy 1 theiltgr swiacpehing o prevent
novenent of blxer K588 Gn UBFEN Surf28 GlopstHit 3 abite tofih@Bhdifgingasiseg string
6. A support ring 3

0is unted on .the upper end of the outer s|leeve 14, by
15 means of BBINEr §5eve 4 doygargs e owerys EOn e Jingr g6iaee 0104 SershRs  surf ace
of the suppong, aswiengd BilFigufd th. afepdesatbed hdBinhier | thie arrargemenisatiswaths econd

t ubul ar senhbl , DL . Si i_nner_sl eeve '
concent r 101 PipoYes ondRRid Siiflo offhe bHEdiedie REMCerbRued i RERS Mbrwer | 0 14
The inner sl agtoclla® mowengpnt dishie engaging meensneaittdipglly kiwardstee easingstiobeeve 20 14

by the suppogtyf i ievelt MVelnafy dmeeirpgﬁ@ fbans hgRldirally Sh%6m hédcastige seal 34

bears against the outer surface o I nner Sl eeve 42 Further guidance
for the innefliBg@eve 42 in its movenent within the outer sleeve 14 is

provided by a ci rgsuph6 AR 303 nidBfbd bh the updet cAll STINS Eilelificve €4) byheI i nner
S| eeve .

sl eeve 42 and the outer sleeve and noveable with the jnner
The seal 1% nfeanp qu"'?-se?t M“ﬁéaa'ije'g siis 18 agRnupte Biersudas T HgsUBRe™ 25 1 or ned
in the outerrigggd.ace of the inner sleeve 42 below the seal ring 44, and a

ring 48 |ocatedn_.a qroo L.h the outer surfac f 1 inn . eve 42
above the seal ri%&aﬂ .atusr\rﬁ‘zf”gg%%ﬁﬁ’p 'Sl?ﬁﬁlsg?ongélg)g% veﬂ’gsﬁh’r%ﬁ{@rﬁh nprises a
hanger 50 of amingersteess 43/ extghdingoiohcanitrichiyrintp andunavable longitudieally piikin thend of t he

i nner sl eeve, 42 s@évg?ﬁ?ﬂe%neﬁglfs%/@r@g%&ﬂde%%g&lelﬁf:\}eﬁﬁaﬁ%thiﬁ &€ oltendihe 50

conprises an engagemerit asse eneral |y icated as 54, on its
out er suG ac#4 byrthe senpge gemdhen the yepasiend eidheetignsiesus 14 theserledd beasd shoul der

58 formed i ngdfif: HEbelker SibbAGT IO hndriReRANg Hurthst guRiBsbetaMhd Bing sfidtd ace
angl ed to extend downwards and i nwards, in Figure 1? A tapered

| ocki ng ri ng#%# itp Soueragss wilkin Hie guieasleeue 1ﬁ3§ﬂ§¢1§¥@9 afeunEeeided 98 ng  ri ng
60 has an i npegispodéd Beiweahi thdinfersRetespaiadhaGutertlsevo ppasi hevearighith t o t hat of
the the inner sleeve 42, The seal ring 44 is restrained in its movement by a shoulder 48,
25 foﬁned in the outer surface of the inner sleeve 42 below the seal ring 44, and a ring 48
located in a groove in the outer surface of the inner sleeve 42 above the seal ring 44.
The second tubular assembly 40 further comprises a hanger 50 of a generally
cylindrical form, mounted on the upper end of the inner sleeve 42 by means of a
_ threaded connection 52. The hanger 50 comprises an engagement assembly,
30 generally indicated as 54, on its outer surface. The engagement assembly 54
comprises a tapered load shoulder 58 formed in the outer surface of the hanger 50
and having a surface angled to extend downwards and inwards, as viewed in Figure
1a. A tapered locking ring 60 is disposed around the hanger 50. The tapered locking
ring 60 has an inner surface with a corresponding, but opposite angle to that of the
35 angled surface of the tapered load shoulder 58. The tapered locking ring 60 is
moveable longitudinally against the tapered load shoulder 58. A load ring 62 is
disposed about the hanger 50 below the tapered locking ring 60, as viewed in Figure




35 angl ed surface of the tapered | oad shoul der 58. The tapered | ockjng bLng]
60 is noveable longitudinally against the tapered | oad shoul der 58! J a 05
ring 62 is disposed about the hanger 50 bel ow the tapered | ocking ring 60,

as viemed éﬂnf&ggge 1 4 JUL 2005 WD 02/059454 PCT/USQ@EQ&B%ﬁ‘Q 1 a. The

|l oad ring 62°1S noveable longitudinally along the outer surtace of the

hanger, restrained between the t apere® | oad shoul der 58 and a retaining

ring 64 seated_in, a he outer surface of the h er 50. At its

oove 1 n
| ower end, al JH@%?@@H%Q&Z 'agpé%feyongg%w?@ fh%avterawe‘acea?éﬁ'?%?nqeé 5 provi ded
for engagi ngrestidined bleedrotbk tapgred load eBRilddA58 andtdretainimgeing Séisdakeidn of the outer

sl eeve 14. AQ&"’S AOSH &Lﬁ% %I%Oge(pégorrpri ses a locking ring 72 seated in

a groove 741n t e ou er sur ace e inner sleeve 42. The groove 74 is
of a sufficient Atitsdeweiend dopgngrgsterisssamblyegetsrally indicated anffbidat e t he | ocki ng

ring 72 guc *brS\}’H%H f&r@ﬁ%agtn%%ﬁh e Iédkfhg g7o%véi:%§n {Egﬁnn@ﬁu%% Seuhrt he surface

of the inner sleeve | ocki n ring IS slzed, so as to be

natural |y biSes¥e 14 nths enprasgal SRRl mr'ﬁﬂﬁa@%‘“ﬁlﬁ'ﬂ%ﬁz geateddd @i on of the
I ocking ri n@bn?o?re&ﬂrﬂﬁ’éi&ltmhrf&fed‘ﬂ@[rﬁlémé@elﬂ TRy Met?hmﬁursﬁmwof the

nner sl eeve_,42. As n_th or.t1on Qf re 1 b, when the
ner i eovize A ASPHF b 1a bl ab By feedogsiife Falﬂ"g ARG ng 72 il
engage W t h lecking cikg Tydoeg noiexten Heyond theeuifaca ef the immbreskevefi2. tﬁelmnkmgr sl eeve
14. 15 e n coIIar 78
oxt endi iy ar B 0a AR e e ey b\l o SRR B IR ARE DO T
t ensi oni ng hedien grthgRBokingngi7E extepdstqui eftthesyreaye d4 heyan die Rdacsaf thedi ng

| ongi t udi nal.ﬁrbéra@%@uﬂs/x&El%wnhmglr@qhéﬁmn%aofr;g&rbtmamdeﬁwmr%nd of the inner
sl eeve 42. The tensioni rises an en enment

er
portion 82 SEC¥HH *ﬁ@f%?%wpﬂ#s PPEjigay the fogking ringpe ‘Q’beﬂgﬁﬂ%‘f"m‘sﬂ lged 42, havi ng
a tensioni ngr@v@raq/mﬁé.rﬁqerrsrmdcedfmet@terag@re 1gurface. The tensioning collar

78 bl e | t d bet t 1 h th
(ot t “hanl por t1 oftearupiegirbesteBy A cantrkie BEEPEIBR 8T S homn 1 « ne
ri ght hand epbndimmomﬁ aRil gelow the Idwver bmd ¢ffiiee ifner sleeyecti tThe tensioieg t ensi oni ng

collar 78 | t%ﬂlaprs"“oc{(n?dré@sda ﬂ&%};%bé’ﬁbénon'sﬁ e\Q@hcﬁ@ |B§bj(u3; @l@tto cﬁ%\’ee portion 80

extends to the groo ol'ds the | ocking
ring 72 ful liagking flmﬂ'ﬁft%thg r/@?dﬂtheumnerﬁ@evgéaoﬁbp tsngioningerliar¥®e  t ensi oni ng

col lar 78 i $yrnBr &rﬂpﬁé’&%raﬁ@né&%hteh%moh @2 E‘ﬂélﬁmgtb@%wfthé Blvereh§8tRe POrtion 80
does not extend t | ocKing ring the groove 74._1In this

posi ti o0 I'f@%?'%’?é’eﬁ? h@\w@g aFGBE'R“‘Fﬂgg’"P‘i"’ﬁé“fc’Zma‘F |%W“Pf sYigc8y ’B€r ude from t he
groove 74. fensma%cdnawaaﬁmbwadﬁ IdrigRudiraiy tsehasah AGirst Pbditih, 26&hbvin infles i r st
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t he shear
retains the pOermf(Flgurag1bcd!h tha ffirs7 Bositian ttheetehshaning colfedt 76 1s it h eaidedmesitianl eeve 42

and limts 'itv?hc% q@é’ff&%@ev? m&dﬁ'o'é}@n&s% eItk ring 725 P grobRS#e 1S shown

he apparatus o ures
25  and holds the 1ock|ng ring 72 fully within the groove 74, In the second position, the

tensioning collar 78 is in a lowered position, in which the first sleeve portion 80 does
not extend to the locking ring 72 and the groove 74. In this position, the bias of the
locking ring 72 allows it to protrude from the groove 74. A shear pin 86 holds the
tensioning collar 78 in the first position, untl sheared, as described hereinafter. As an
30 alternative to the shear pin 86, a shear ring may be employed. A retaining ring 87
retains the tensioning collar 78 on the lower end of the inner sleeve 42 and [limits its
maovement.
Referring fo Figures 2a and 2b, there is shown the apparatus of Figures 1a and
1b in place in a surface wellhead with a tool inserted for placing and tensioning the
35  apparatus and the casing string. The tool as shown in Figures 2a and 2b is generally
indicated as 100. The tool 100 is suspended from a tubular string 102 by a
conventional threaded conhection 104. The tool 100 further comprises a generally




1 binplace in a surface wellhead with a tool inserted for placi namgnﬂj
tensioning the 35 apparatus and the casing string. The tool as sho i L 2003
Figures 2a and 2b is generally indicated as 100. The tool 100 is suspended

froma tuwr()?{qg?&ri ng 102 by a conventional threadedm@%@ pn 104. The

tool 100 conprises a generally 1 4 JUL 2005 454
PCTI US02/ 01014 10 cylindrical tool bdfy 106 connected at its upper end to
the tubul ar stri descri bed. A connector sleeve 108 is secured to

ng 102 as
the | ower eﬁ&i“S'fi"a?WE' hod 106 s9aREcted 6t s uppss e?'i‘d ithths BRGNS 18%3? nmanner using a
t hreaded coraam‘?fe@hm &&ﬁectdk bstagbaﬂoans fictireo o the loaerendbi the éool ienig 40@r ound t he
upper portiaon_.of the t 0 06 t rLOVI ton caV|ty
114 bet ween %F#8 'np? i34k gnaé %iﬁﬂnga%@rﬁoﬂga/?ogﬁ?&gno -gpa%gtgﬁu?d;&pﬂ 0ﬁbul ar piston
116 is sli debble! 12mxtpndsarburs the/uppit dortionohthe fick basiy 18@teirrgide 24 al ong t he
outer = syrf gﬁulé}f Iswi'\ecatng/oll14@9tﬂ¥%n]tﬂ€plst6h fe.lbé\%tﬁﬁ‘%ﬂ&jfﬁbttoai-%y he. L ovi ded in the

tool body 1 conn tion piston cavity

114, t hr ougliubpier pistony 36 i glideable IODQ’@d'"ﬂ’é{WtB'é “Iﬂﬁﬁ?"t@ﬂ'tﬁﬂ“ﬁ\?{}%thﬁ?é ®hi ston 116
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and 2b. %ﬂd bock Eé&n@&ﬁ'ﬁ&p i r{é’fgrll h}létédquu?at%p%ﬂ' to]t@ed'lowérs mount ed on

t he Iome ortion assenbly 124
conpri ses uppwon ofrtbe P!SJEH CQWKETI1%&[@9%@'9‘&@%@@@'&3&?@@% inordefanber 130

is formed bej ij& di6h daK 11%319% B H‘E‘aa‘htifibon 116, which
is seal ed at |tsrﬂT ovver en tlgm(ﬂg‘ﬁjsiea |g|%f ring n ocki ngng nents 134

ext ends between Afet 'GEJ%"Q@S&?TEP'H gensrally sicpigg as %df' Fl"@ﬂ@teﬂ% ®{28, and are
nmoveabl e r a@h@bérﬂoﬂ’ﬁf% pméredau FR&YirModking esePibiyl 124 I’cblﬁglseél.@ﬁ)er s ch is

noveabl e WI hi n e ch 3 pi st rovided in 20 the
pi ston 16, °(“F?F BQFBWQ\RH&(?‘P? ﬁ?&Pgqu@‘?r\aﬁ'gﬁr @gﬁs%@“‘?ﬁ’ﬁﬁe lc'QN mror der to nove
t he hydr auhbwsing pogioh 388 adkﬁthshstmmﬁmwﬁcglsrsea@dbat|tsllmeh91dirbatalseaimg| ng 136 is

inits upper, nts 134, which
are in tﬁfn h@%&z L%?Iﬁuﬁ}ée%ﬁnen{@??iéﬁ%ﬁ??ﬁ%@ﬁtﬁéP@aﬁ%%g&%@%gée 4 in the inner
surface of pbronsct§iaodii Ay avdare moveapl radilly whea Rﬁ?@u@ég‘ﬁﬁm@atlleﬂngmy be

enpl oyed | n1§@Wh§éﬂ?§rh6\féa%mhlﬁthbg%%g1ﬁd nglﬁt‘an %d@if%&'léjﬁoﬂdéﬁ' igher | oad

capacity for Situations where needed.  The tool further corrprl ses a

second B¢ kitegpisiansESninypuglywhien hydrayiiq fivi @atbeaupr%d 1’%"@'&%‘1]?‘@& &0 its | ower
end. The Seﬁﬁﬂéhlrbﬂﬁé(llm ARSRERDI Figle@bi the Bidradliaking 1eademiitg ppeaniestoper ation to
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152 ar e 26pv eide arhipfiedbddycapacity for situations where needed
The tool 100 further comprises a second locking assembly, generally indicated
as 140 secured to its lower end. The second locking assembly 140 is similar in design
and operation to the first locking assembly 124. The second locking assembly 140
comprises a locking assembly body 142, secured by a threaded connection 144 to the
30 connector sleeve 108. The second locking assembly 140 further comprises upper and
lower housing portions 146 and 148, which together define an annular chamber 150
with the locking assembly body 142. Locking segments 152 are moveable radially
between the upper and lower housing portions 146 and 148, when acted upon by a
piston 154 moveable longitudinally within the chamber 150. A first locking conduit 156
35 s provided in the locking assembly body 142, through which hydraulic fluid may be
provided to the chamber 150 in order raise the piston 154. A second locking conduit
158 is provided in the locking assembly body 142, through which hydi‘auﬁc fluid may be
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' 150, in order fo keep the locking segments 152 in the engaged position.
Thereafter, hydraulic fiuid is supplied through the piston conduit 128 to the
chamber 130 in the first locking assembly 132, thereby raising the hydraulic ring 136 o
bear zagainst the locking segments 134, forcing it radially outwards into engagement
30  with the tensioning groove 84 in the tensioning collar 78. The hydraulic fluid is
maintained under pressure in the chamber 130, in order to keep the locking segments
134 engaged wilh the tensiohing groove 84.
The position of the entire assembly after the aforementioned locking operations
have been completed is shown in the left hand portion of Figure 2a and 2b, In this
35 position, the tool 100 is fully engaged with both the first and second tubular assemblies
12 and 40, with the second tubular assembly 40 in the ralsed position.
Once the two aforementioned locking operations have been completed, the
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At this point, the casing string 6 is secured and held under tension. Further
tension may be applied by increasing the pressure of the hydraulic fluid in the piston
cavity 114, forcing the piston further towards the casing string 6. As noted above, the
grooves 24 and the corresponding lands in the inner surface of the outer sleeve 14 are
30  formed to allow the locking ring 72 to move longitudinally towards the casing string 6.
As further tension is applied to the outer sleeve 42, the locking ring 72 engages with
successive grooves 24 as it moves towards the casing string 6.
Once the requisite tension has been applied to the casing string 6, the supply
of hydraulic fluid to the piston cavity 114 is shut off. Thereafter, the supply of hydraulic
35  fluid to the chamber 130 of the first locking assembly 124 is shut off, thus releasing the
locking segments 134 from their engagement with the groove 84 in the tensioning
collar 78. Finatly, the supply of hydraulic fiuid fo the chamber 150 of the second
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