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; e3euOwur r st Lt vévTOW r GAD 02/ 059454 PCT/ US02/ 01014 1 METHOD AND APPARATUS
FOR TENSI ONI NG TUBULAR ical Field of -the Invention The presen
i nvent i orwoet/et9est t o anm m"%mm r appl yi ng tensi on toP&TIUSoD B4 rrer’ereT
and to a nethod of usin e sa n par icular, the present i nvention 5°

relates to an apparatus for “¥¥si oni ng tu ul ar rrenbers used in offshore oil

and gas drilling f
tensions |eg pl a!\@(}rﬁr@? %bh&%ﬁ?ségﬁ?hrﬁ@gﬁém%éﬁ?%
carrying out the sanme. Background of the Invention Many situations require
a tubul ar meln‘oﬁ\r. t q aqed nder tension. Such 10 situations arise in
many differ rations for exploration, drilling and
production of oi ITherpllemgﬁ rnvbﬁtrcﬂan{)elatémbarnbamam‘tﬁﬁwh@piyrﬂgl@éﬂdsﬁvhstﬁ altdiguT es 0]1:
situations requiri t ubul ers to be ten I ncl ude the setting o
tension | eg anﬁl? cﬂnﬁsloradPetE?‘f' gEB?'BgE"reﬁamend"Qﬁa'cﬂgbgnﬁpf%ﬁnﬁﬂ\@"ﬁ?'i‘ ons.

vl |5 accesgB LI QU wel | heads | ORa et an fhE. 1o soh (1 oof o A | ncl ude
the tensi onlq’?@ 8.@%#‘?%% E‘?'T‘T’g oL £Xample ”é‘?degﬁ&”ﬁ'sl?@ﬁﬁé’éﬂa forRsnger

| ocated in aaving Ishﬁngdaaa ris8ie, aedheskimsttiorcamlinde@dhaeameed on a platform or
vessel at the surface. US Patent No. 4,794,988 discloses a surface wel |l head

apparatus for use in tying back casings extending to a subsea structure.
The casi ng iBackgodnd!BEBE thwhtiben 20 by a | ock member whi ch engages on a

shoul der within es rface wel | head. A s r ar[ane I s described in
US Patent No. 4, Qat'%ﬁtrﬁq'éﬁer%ﬁ&@ﬁé g‘i:??@af’ﬁ ug t?f@f'%‘t Y99 to be
first phacediatidns a'h@@ﬁi many aiffemint aépeeh dfhree §|Qérhﬂﬂ1mb’e rB®dr diiling &R$T ON
using the arr cﬂjgerrenqts di scl osed.  US Pat 4,995, 464 descri bes an

of f shore welPfoqurlien,pi k3 qsm'r\/\ﬂ’ﬁ"ﬁ‘l‘i‘ao{r‘lng catignse Exempiasi 3 siteationp| oyed
to tension aemgmbﬁrbf hidenkRfs wﬁr@l@néuumd uﬁélua@mées"ettmﬁrtﬁ tériidraby eratfeﬂns

COI’T'pI’I Ses a gr and eCOB__d t ubul ar nenher arran
et

fir
concentri calf?rff%}‘f’ cglﬁgrgewepfa uctign @BertaHg}se W’U@éﬁxa"?WES arigedp dhe dri '“?’tgr med

Wi th an i nnejd pRsiuetibresf dildrRpghd e aRlls aciR8se meought\bermeéds%@aa&ibﬁl%é)ut er
and i nn r threads on the first and second tubul ar menbers. A |

di sposed® betfRERCR AR fepge the teqysiening of Fisers @9d icasiIngstrisnge exiepdipg @9’@‘@3“ a

relative rotahjéiosdtedihta @8RHeRItonthe s@ddarandRpivaiiedl niduntdtforSh BRYEMIBY €S
the first and s?cond sl eeves longitudinally with respect to one another,

thus al | owi ¥§S3¢! aEiN€iSYHa8® be pl aced on the casing string. Wile the

arrangement can hfs PaRheNed, 794, eembrgcrb@erssa Srfdce idlBesdapptiatas fdrige W t hout
requiring the string to be tensioned y other nmeans, this is onliwpossmle

by rotationtBp9 PREk Gstgse eS‘S'"'L%OPaﬁUQﬁ%a gipictuge g 3he soaing isshald yader fonsion
adj ust appe mRd6Ek mbﬁrb@ewm@u%hgagés%n a sholRI AiBipthe sa@;réérvam%é@ 18Xirmilat

mai ntaining tension in a s n casing .extendin et ween a subsea

wel | head as@érﬁﬂg‘?/"ﬁwds Qeiﬁﬁ\tbr‘? é’gu%rﬁﬁt% ﬂ@ég 2%5 B%twmrnqngs redvilr e to
the end of tcagin afringgo Bk irdtPladed unbéraBndion, HrenivRidhahd 4aid @ayBEREN in The

| ocki ng nmenber &Igal nst in the well head housing. Upon

a shoul
instal | ati oﬁensf%”stﬁfb rangppeptsdisg FqsgquI on to the casing string. The
manldr elj ml)Jves Up\lrm F'étehfﬁNta'# gtes o4 H@@nbé&éﬁh Sﬂ%"mfﬂ‘%“ m’ﬁallb’?& mﬁdhqﬁm i E _
applie pon rel ease o e nsi gn applie e o ato e | ocki ng
menber o | | adiuetab %%%&nwn'areerp oyed te F?é‘sét“ '{{i’rﬁi'é'?g ?‘g‘ﬁé‘?r&H WUANEEPet: he
shoul der. | tTheSndtalidten 8eimpHsdd @first hugulaan@mbesaﬁd Q@b@éndiﬁbﬁlaﬁr&@m%@ﬁ sinply
hol ds a casing string under tension, once the tensi on has been ag Iled by

the 10 oper & Igrgedrrasakigaty \g%gé}?pg%ﬂlﬁeqsthtg%rppefm@ens dfeslseys 5if9meshsi on
to the casi m\ﬂth%nr.hm and@utstitRiiad Weeredn, @Rgagifg with £6HresfmdmgGutdragd irfiiesi oni ng
system for apreaé’s 019 the first and second tubular members. A lug is disposed 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
arrangement 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_r\‘a‘pger system for
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tension to a string of casing between a subsea wel | head and a surface

wel | head. A casing hanger is secured to the casing string. The casing
hanger hasoaxbimst position, 15 allow ng downward novenentPCaiUSOR/@10¢8si ng
string with respect to the hanger, and a gecond position, in which upward
novenment of the casing string is allowed, but in which dowmward novenent of

the string r%aﬂité%ﬁgﬁ@né&?ﬁn%ﬂ%eﬂ@spﬁqhe CR4EEHARY belEer R BGRdeal WellhaRdled on a

shoul der within the surface wel | head perat or applies ten3| on to the
casi ng st ri ngssemmkleang\aisurfage uelthgas Haumgrgéﬁnwgl i sequeachiorthe gad ehitieng 20

string under cLaRs s@Ng, OHich is MBuhdlRCRRE RIHBE. q‘héﬁ‘dcﬂﬁgdnérﬁb&%ﬁdsm ent to
hol d the tensioned casing stri r;ﬁ It cannot be operated ly the

required ten§9%‘ﬁ3tt%3|1%@'e§ﬂ‘?‘ﬁg" beagRausing. tUpan instaliatisndhe operstarigpglies
ar r angenet t&sﬁﬁﬁﬁ&h@@é&dd‘st% Pﬁﬁ@l‘ﬂbn&i‘él n'lr'év@s7 Jpw:ﬁél@relétﬂe"ﬁ@'t@oéq sing

hanger I's secured to a mandrel he mandrel in turn belng attached to a

casi ng 25 st Mempar @sike teasion éﬁrﬁm’"e‘ﬁ\gﬁpﬁ“ releasecef shertenpian gepliad hydhe upwar ds

movement  of bﬁgﬁpg@@ﬁcw&mﬁhw%&m tf,@ﬁahafwsﬁd R Whri & ﬁlgé} sfopl ative

downwar d nove drau ressure i s orce the

casi ng hangeﬂQ@IOStstbatsh@Q@ﬁrn#tlS to l@ﬁlb@ﬁﬁdé‘ﬂat\kﬁﬁ nger Rystem of 46e5,628, Pl simphaf t er
whi ch the miﬂQﬁjﬁ' dha§|n§ %ndgrhfern%ﬁ A%hE Erlsith I'fé%éﬂe@ﬂ agb@éodrlgfasﬂder

t ensi on. esl gns di scussed abov I'ng hanger,
whi | e retti npperatdie T@a@an@erwﬂeﬁgcameéntsadfémusgd to AbRY tansiandp #ie casingsi on has
been applledsrgges not act itself to apply tension to the casing string. An
arrangenent simlar to that of US 5,671,812 is disclosed in US Patent No.
5,944,111, with tMésBatenfé\l@m%md@pl%ﬁﬁraﬁasmdmwnmgssm@n fercampiling: t he

casing_hangeteraual i§3!stiiForsaomh dRludoh 4 BibsBtbclfead Sld D8 boetidifbatihhch

tension is ap S1 ng e casl ng hanger acts to retain the
string of ca§a$1@g bam ia saeyresifoitie easingwstring. ae Aasing bangeshasl e iestiposition.n US

Colletaits a SRR FpREER hSBimghs ¥BRBSAKTY suftRaiebin R Hag, BRABCD o
casing stri ngecqnddmsﬁlpenmvmmhbmmfémwamem ofdbie casiersiing is. allwedyeutin i n such
arrangenent s qtd, d(?ﬁvnﬂt%ﬁc?%@ér}{eﬁt%f 0§fhﬁ’§ ré?élﬁjgtb %nﬁ%ﬁg}ré\%n@oaoﬂ\et he

t ubul ar menber under re U|red ensi 0ses an

arrangenent hanggtiie Pande@mmgIsbowégremmnyth%&@f@pe w&@pado Thetapesgipn sprliewisi on to
a tubular 5 pRpher otl‘lé‘césmgsstlllr‘ibﬂaﬁep\ﬁhi@ ‘fl?ébé%gaeédg gactﬁ’&grertﬁﬁ Mdcd

t ubul ar nenber under tensi"on, once a IS arrangene only
oper at es2ty shingiunder @osnpmnAgamawlwled g|app9ratsfs ctxaqmedﬂ%sufﬁ«m@@tdg hplhthed on

various of t?‘n&dﬁ%'c@&ngggffﬂ rﬁ?@é ?%p%@t@'dﬁ%g%e%&ruﬁ ?eris nitb e

consuni ng and undesiTa ccor It can seen t hat re I's a need
for an assenﬁtrmgmmhtheawbblerE@n‘@@fached to a tubul ar rrenber such as a

string of casing ifyg, O gti8 bscrbRd 1708416 Nd)sté?%@pﬂ'%n&l?gs' on o

t he tubul ar nenber an retap er under tension, once a
| i near novemeasinghanges iveaquratdatasmandreh éheameadiel ip t!amcbemgtaitaqhed tmanw@g for

conponery nt Y StB?E%%ﬁ’on% ‘f«@éfﬁeﬁwe‘r’]&g%lgxtgtes ﬁéldaﬁ}omé Yipards rﬂ vt PNt | ON

15 Accor Irst as I nventi on, ere 1's provided
an appar at us niamdrej adthresngc Otfbﬁbba%gef n@ﬁwvemtﬁor@fatwﬁ@wwrdtm@/emﬂt)@f the

secured to apd, %xemaﬁagy@@et f8 & Je'drtﬁtforﬁg‘ﬂ?y ihahbXPtd apaghibdta t he

apparatus conprisin ar assenb at a first
engageabl e peshoilder WIth"! the surfpes Wﬁ"h@@db%fﬁertvmcﬂbth?émmdfﬁl @drarsed 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 Jaunch 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 acts to retain the string of casing under tension in a similar
manner to that described in US 5671,812.
It can be seen that a variety of assemblies have been proposed to retain a



20 a second tubul ar assenbly having a first and a second engageabl e
portion, the second tubul ar assenbly being arranged concentrically with
respect tobhesofis« st tubul ar assenbly and novabl e | ongi t u#CmAISPY/0Wit h
respect to the first tubular assenbly; a fgirst engagenent assenbly for
engagi ng the first engageable portion of the second tubular assenbly with

the first fix®tlaRaseiBrysuchlégh ¢dddig STRYE WMOér t@ﬁsrémﬁet%eﬁ%@ﬂﬁbda&EMFes
assenbly toward the tubul ar nmenber to be tensjioned is ev&nted a .second

engagenent aSOWRYRTYINSYPN @HGAGRMABNIE HEISIEERITANCR PAUdR R MsAND 1O RIAe

second t ubul gfe tapRaREMbY ity % fdquRéd tenbish aUsasee8ThbY didBiebed Qi t udi nal
novenment of the second enlgﬁgeabl e portion of the second t ubul ar assenbly

wi th respect afrgngameent in which gingle azsesaiinisPMRIRKEF do PR ?9‘%‘%@”@%5@%&%@

portion & thfeniber,Sh thddinstdpdé ercaamg@mgyana\méuﬁm {ubEIaP AEPilér hﬁ@éﬂté‘ﬁsmn
assenbly can be | 'aced under t ensi Oqe'g%/epfpglyog its second en

:portion | ongPReReRPIEHy Howeugr s asan e (LA "HS'}aPﬁJthof W%’ﬁ"Whe

first engageabé@aianﬁé&m@ads BriR8g o8 Saridvst dF thdRiblilar 8émpdneifls. aFELMmBLNninyBEN t he
first tubul ar asdserrbl is atfached to a tubular nenber, such as a 35 casing

string or ri d¥padsisfpeconsvming AN HAdRsIANE  he second engageabl e portion of

the second tubul aAce@angiyl iﬁcgﬁé%eﬁgelﬁ et thekalis & ngBaITBEAN aﬁdmmswhen%anaet 0

t he second WO 02/ OS9~ 2/ 0101, t ubuI ar ass in turn
t ensi oniﬂb tﬁBa?‘ﬁédﬂ’ér‘”%"f‘Fﬁﬁ?m ?fhéuébﬁ%?ai”ﬂg Faﬁ'%'“ﬁ%%fg@rg Wb @fon may
thus be inst ahéatédite b%ﬂ\%{fpﬁy RAsiBAdo Be thbRar HEMb&T artEr@Renh thef rﬁémﬁéﬁfﬁdeﬁ a
casing string or riser, d%lrst fixed aiﬁnbl for exangsée a surface

wel | head. On Stoﬁeo'?‘i?o"iﬂpé{? MHPERT MQLerpRE Q ents qf e assepwly Itk ed

assenbly, fowitR¥anie festl for soHapGiTeritetd hathted befoARGAIVRh tsrea®y al so be used
to tension the tubular nmenber, w thout the need for additional tensioning

equi pment. The tension is applied by nmoving the second engageabl e portion

of the seconguim of thededsmllby i n a | ongi tudl nal direction and t hus, does

not requjre any of the conpgnents to rotated or b forrred h any
addi ti on® t hr eadfdcY '@Qlt‘aﬁ 'rSt(ﬁsH%?tqfﬂ?rP @VEBVR}bﬁﬁrSr‘Fa’PrP\}' 493 ound in
such syst ens apgaratusifér §d¢[|ﬂng'ié k@bifartriémiBernmtiat ieAsibn, the mambErasturee aml a

sinple manner. In a eferre odi t he nd en eable ortlon of
B e e dpS SR o S R et AvhE B Jrcarrar s A | om, e

assenbly. The fi ratflrﬁwaémnmhéuamemneeEn@agjee@Ie pigtickololthe tublifae

| ocki ng coll ar for 15 en agli g a shoulder in the first fixed assenbly. In
this arrangeﬂter'i‘fb Fighe %Tglﬂ ' collar sinply bears against the shoulder, in
orgelr tochggvent tafbﬁcmmbdlat aésdngily aa&@ghsst and msetonidigngsgealsld poition, the

t ubul ar nenber e secure tensoe The fir en

my fur t her - GBS LB TeSRREN PG Penea ceneatifcaly Wil rERORRRIRT hetRbRgr ¥
fi xed assenblagsenibigahdalovabie lorydtudipgiybeithoieasent ta mE(fr&mgbtgmémwyt h the 20
groove. In an altekngtive arr

Donel S nar 'y v Biirstenigadhe i BRERBlrror dttpuH e Frst Qaddtieab sBRIRGI e
ocki g LG Laco enaanenent ath ““'"“"‘e"o'”*v?.’“"*‘”‘s“°"'“. il ity
oot or 9 " erer SRR TR oivir B8 s Werhfkrad Br brsiine S ey aRBEN ¢ o5
portingln oftg he sgeﬂommmgnﬁehmse flasr;dmlnybly wheggwdemmmg?g?ggblnggﬁgbul ar
? 33& aryesse sepﬂn t P@f 3?‘7 I%@%me:ﬁ%fq gﬁﬁﬂr as?eg@%hl or?dgrbgétHgW?lcassenbl y
all ows t hehs?ﬁuge?mear@ageamwdpmgageabl@bombeo’sme?adondjﬂubum assesedigowigh t o

t
poa: 1 ons.  Tirpesttp e BSEHEBr ASSEI lovish PR srBpledtio rBlnth Bl e

t ubul ar :Bﬂanbwbqanalseemhlm ed, while still allowing the first and second
-t .UbU| ar. assenbl i ﬁ,gwhie?eiﬁﬂ%as%%bnd ﬂlbli.l\érrgs?e%{/ l:éWbé BEG&&BH&@I&G&@W m‘b&né he

first fixed asse
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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Preferably, the second engagenent assenbly has a first operating node, in
whi ch engagenent between the first and second tubul ar assenblies is not
possi bl e W@B2/éf9d54a second operating node, in which engageRERUSBEOMEEN t he
first and second tubul ar assenblies is pgssible. In this way, the second
engagenent assenbly may be held inoperative, until the necessary steps have

been taken g pfH4EEmb em@@rﬂ%ﬁél&ﬁnd fhe tud¥aiREMbeR- ﬂﬁsépd%@&r(xéﬁtﬂ@/p%s@htl S

t he tubul ar nenber to be secured and tensioned and until the second tubul ar
assenbly hadvsatien @ﬁ@é@@op%mﬁ"?%@ seryrgrany §neef the tbyigr WW% ar exgmple a
engagemnent %§§ﬁ€@{rh‘lg dviskr, Eﬁﬁfr%ﬁﬁ%d’assbhﬁlys?&%ﬁg Iwgtﬁf%@tweﬁﬁé&ﬂtﬂ)b{cé S
nmoved fromthe rst operatl ng node to second operati ng node upon the
&cgaﬁaemwufoaexergelém y. In
a speci f5¢ Q0had) WBiNead thk ApARRAM A AsObe LSE B BAEGA tid skl ABmbBE Second

engagenent assenbly conprises first groove in the first tubular assenbly
and a secondigpeidye npead fcﬂ'@dgé‘éﬁﬂdeﬂslﬂﬂﬂga?q%@?’ﬁblﬁhe tenfionsis @Bplieddiygagenent

assenbly f uridifify theSBESR Ekh=RehiE bﬂﬁnro'fﬂ@sfe‘ébn@ﬂ%@r'&gséi%liﬂunté‘e first
groove and the second 10 groove. Preferably, a plurality of first grooves

are provi dedengitidipalifjrestionapd dhush doasral ﬁ@ﬂ@%@é&&h@cqueaﬁ tepetrﬁ@t%'econd
tubul ar asseb YorhRAIPAHy ddiftichirhloakildsb dion RGN ifded cBhanBbidil Of

different positions. The l'ocking rlnq he second engagement assenbly may
be hel d1@omiPunddnpuch systems. h'efhlgé%tb'ﬂda @M@dbe apparaiys tg be rahufacBiiedin assenbl y
until a pret},ﬁﬁlﬁémd?\e,grtenm on is applied to the second tubular 15 assenbly.
A tensioning collar éﬁ’ﬁd provided in the second tubul ar assenbly at its

second engageabl dn gére ephedimant i ths perpndsingageahie H@*‘%Qﬁ‘@ééﬁ?@%y a tool
for tensi 0”'ttﬁ&;lér%séﬁﬁ@@dédﬂ?,%ﬁéerﬁr%%mltwn thd fildf RBARE asdefoi). €Nsi oni ng

collar is preferably novabl e between first position, in which the
t ensi oni ng col | arTh%‘lr%FseﬂgﬁQeﬂn@BﬂésﬁQmWﬁ@”@@s%ﬂiﬂ%m#’?"% theilerkingecollactond

groove, 18nd gq §§ﬁga¢hegrabr= inqne fitsN XY S58emBRy. 19 B Hﬂaﬁq%dtsthé ﬂc@“ﬁ?%@lléro
engage the firs roove | ocking ring i's preferab bi ased

engagenent Ny pﬁgrqugagtst @ecﬁﬁ'pléwef I'ﬂaorﬁ'éh@l RYAYENY tlgq)qucgpd haulsr AgsarpRlY | ocki ng

ring agai NStidnl fioPingIowdrds Mfe fubliBk maRBEF tkk s&"u?ed SbleRSibAEY. CH st My be
arranged to nove fromthe first position into the second position at a

pr edet er m nERIEGETIPASERPMPIYLTRY Wrthercosurisa@ '2‘3"%5@9 39 Agagihs RArogyen
appar at us ofind @t BXRERINenbYY et 186N Ral BB Bidsed HR6 Bh§adtntbnt GAR D

tubul ar nenbers in general. However, the apparatus finds particularly

advant ag@ougregyst ||'é§f‘ iaarnative asangsment. dge 5’:"? ing é’ﬁg"‘\"d‘hm&am? "’(E‘%‘l'qﬁ@a@t"‘f“ihng,

risers, and pépct Rtfe 3bcéhd @B§lbpé‘s§eﬁﬁblymwnf&hf§i:t with tHestdufder iRs fikss nﬁé‘d
t he pr esent invention pr ovides a nethod for securi ng and tensi oni ng

t ubul ar nmenAsEemMplesychignevament Hing e mw@%amgamﬁm\wth the Q&Pvﬁé'& enbl y

and a secondnd fipsefixedbsRBRiny. the method conprising: securing a first
tubul ar assenbly to the tubul ar nenber; I'ﬁrow di ng a second tubul ar

assembly, havi ng Preferaly, tae seeppdiangagripe &?S%B'yé"'%s thessranderpageablee

portion 25SeC.d&ﬁdmofttﬁ@sé&fnendbma&taslsamb@s\ﬁﬁéwéwgayedlwlm thé fifsh tLBOBAESHMISY,
portion to the first f| xed assenbl uch tha}t t he flJtuLut ubul ar _assenbl y

i s prevent edo MYE syt %n flﬁ,@gtd%r\gageab?e portion of the secon lar 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 assemblies is possible. In this way, the second engagement assembly may be
held inoperative, until the necessary steps have been taken to secure the apparatus to



WO (12/0S)-tS~ 6 the tubular nmenber; PCT/U S02/0101-t applying tension to
the second tubul ar assenbly by noving the second engageabl e portion away
from t he WO pgosvessgageabl e portion by applying a force | ongcragonedony to the
second tubul ar assenbly; 5 engagi ng the sgcond engageabl e portion of the
second tubul ar assenbly wth the first tubular assenbly. The second tubul ar

assenbly is tpe afifnaThembeme belsebdted Wl tetsiohelirpmuatifths s8gH@aGoRAs tion to
an engaged posi glrs] in which the second tubul ar assenbly is engaged W th

ti |
the first. fassambbdiasdepn angaoecuty et dxenassarably byfa e wassmeRubyl ar
10 assenbly LebmBlyC Mbdtpseraby, thersetond éﬂi%g%ﬂféhﬂésééﬁmv Bmc2a #ioh] thedlist

engage the second tubul ar assenblal wth the first tubular assenmbly. It is

. advant ageousCReratingemadie,iafbasaeondioperating deofiturandag aapicationeha ergdefermingd
second t gbulghsigls &Ll sechbisd ©Bllaf Sstemibly. sel ectivel y, when the second tubul ar
assenbly has been position propriately with respect to the first tubular
rassenbly, prior '?'B %@%FW@H@%\HQQ@@%W%‘FS ?fﬁég%eafs@\é‘??ﬂpf‘&e?ﬁﬁpnﬁei ng
possi bl e. | reryapembat a@nibampress a firdlgréRean theesROBAR sssBblyl d Hf t he

second tubul ar assenbly |s engaged with t first tubul ar assenbly upon
SpplTcat | on SORY BRRTE: HipisREaRE BRYPASEE AN SRo5H SEBIAAn 2SS

Preferably, fanhénangsiEwiyta REKRGRNY for engadivg B6th the fit gr@9e bR tHeeseeBHd 20
engagea3|0e portion_of the seco t ubul ar assenbl th the first tubul ar

d tub
assenbl Y2 t HEORNRyaRERIAPY R E'HF?BMP“ piest H&%é@é%lpmﬁip\émd’éher@% NGB t i on,

t he engagenesiicond sR§EIeabRe)IMon 6lthe sécond dSRAREBMbRAS chidye MBYikdt tubular
application of the edeterm ned tension tq the second tubul ar assenbly. In

pr . o
a preferred FIBHGIVIR S Plurafiy of ARt ReRJURNSanThe Iogiing W9 fithe preogdcond 25

tubul ar assesiyagjemenagdrEMAhEY Bé hlldfdohtpletély MNthRItheBs&Rid dgroova iRkne sddohd Of
positions. In this wa n.a led tot tubul ar nenber may be

. the tensio pl e b
varied, as riHBYIRYa%pe 'XW&'?BP qr d(:tFP‘?,’B'PrLst%Prl?g%%totr‘ﬁsﬁcquﬁirt%'?hﬂﬁr aspect,
the preggnt Agaemmly. on provides an apparatus for use as a tool for securing
and tensioning a tubul ar nenber Euch ad}ﬁa casing string or riser. 3

, 0
Accordingly, an apfRISIRNNY ¢aiar way. fe PrRy!deddn thesqcond Afpular agerirRly ahiber in a
first fixed qeseaehyagddbfe AR HeltenGONR cBldbieind drighdalfIopa e R

assenbly, for securing the apparatus with respect to fhe tubular nenber; a
second engad&hipRIng dhesanopd fuljulas Asseinibly H rregsint dhe teosionipe roliaids Bisiabig 35

tension to thevdbidbéiNeen aTREIYO¥ItIBY, ih WhﬂihttH_é'&%ionﬂ@vwmoldsl“@ﬂdb‘kinbhﬁlg
t ubul ar _renber. In thﬁg?a par at u tudi nal rmovenent of the secon

oagan2ht " scesinieitl i B asro L reaye Anf Heatand Pas tars BumaEt terlodis g ¢

fixed assenhbyslesdddett anagéithe first groove. The locking ring is preferably biased into
engagement with the first groove, the tensioning collar holding the locking ring against
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  tubular assembly.

The apparatus of the present invention may be used to secure and tension
fubular members in general. However, the apparatus finds particularly 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



WO 02/ 0S9-45-1 PCT/ US02/ 0101~ 7 continued | ongitudi nal novenent applies
tension to the tubular assenbly. In a preferred enbodi nent, the apparatus
further 3VOPOWES a piston, the second engagenent assenbl PCHAISAZOAL+ ached
to the piston, the piston being noveable gn a longitudinal direction with
respect to the tubul ar assenbly. The piston is nost 5 conveniently noved by
means of a hydtebdiaranémbergl. Speci fi c enbodi nents of the apparatus and

nmet hod of the prese [

t.| ventio wi | | e descriped in detail having
reference to the @‘gt”ﬂ\’%é ly By mexing the,$¢60%0¢ ¢ hese

enbodi nent s a@e& bblerp@ftﬁh%@?(ﬁodfmwlﬂi’ﬂ%ngé@edﬂb peio®by apsiying a felky and are
not intende Lﬁflé" the scope of the sent 1nvention. 10 Brief
-Description 'Fg'f WER/\Wﬁ@QC Q‘F'?%@F%ﬁﬁ’&ﬂi ments of the present invention

wi Il nowsbe descrem@mdaﬂvie\eeabnafengagéaﬂl@p@mbwofm@\@ea@nmbalbsags%rﬁmy vie
acconpanyi ng, d @aﬁ V\:EI ch: Figures la and 1b conprise a | ongitudi nal
‘Cross- sectlotﬁﬁlfr'?}lt egfasaﬁm Moodi ment of the appar atus of the present

invention in posi Th@@ewnamtmm assurholg & prefergbly ARAed nditsdtallyedm 8 a casi ng
string, the portion, of ure t ' ow ng

b i g gthfleft .oéthe ceahﬁgr line s E

the appar at U3S§N93gRd PEFi %Eﬁ‘eﬂ’gagﬁ BRI, &y WBIGRthe serond fPUar @ssIpbly iy, of

the figure tengdgeditiithe st fled azeambly, ihbn@qgememhngowmmpﬂmefdeusnd tublulze
ri se the

engaged, .tension QSi ti Fi.gures 2a b co

o P! Sasply B3 bRied Roansh e astind buG? aSeay B0 daeedPi ng ¢ o
aﬂ egbogl Wr%ec%ﬁ%&%&lldﬂa%s@ﬁblyWitllg(@fliéfu@ﬂtubﬂlaphmuﬁlt ai |l ed Descri ptlon of
the Preferre odi nent s sufface we asse S S ures
1a and 1b and genB/SA94Antagpeys | th‘et%'gage@e"1%&“%?‘1%&89%&635%&%?@ E#otﬂ%rl ses
a surface weddcbaratuttblarAss@fbipg cHrliédGutGeretivah wHeAtHE Setonb eulsuldifre8mbly

wel | head 4 %a a subsea e su rfac wel I Qead 4 and

we t shown
i e ot 11 RGP R0 ERPIoDTaR Y YUR rEPSHIP (he TSt e IoHE SRoDRY. B o Tne
sur ]1: ace Wil :\hmgﬁl tife e@afgemmcbg mm&f hvcﬁﬁssleﬁttﬂéﬂﬁd)t wmmbcsberbleS []E} p;ré&rneaner f
Surrtace andl n ove S or n.t nner ce O surtace
wel | head 4 a#BoRdl g‘ﬁg \'iﬁcﬂﬁﬁj rTgér" '°"A° Fﬁcﬁ“gg'ﬂlﬂ? rr‘?ﬁsﬁrﬂbgﬂ%nm oni ng
appar at us acwa@eawmqrx@ﬂ&t epbladhseniblpiipalapgicativhest @ hredats@iihédRnsBn I own

in Figures and 1 eneral |y indicated by the reference 10. The
appar at us 10t%8(§ﬁﬁ?"‘£fé'§8'é"??sie§1b¥ytubul ar assenbly 12, in turn conprising an

outer sleeve 14. ﬁFwer@uweén §ﬁgagémehﬁa§s@nwusrpes{ncwd tbteﬁgbgy\thé seB6hdl6 to the
upper end of the casing, stri b ns of %g ﬁd cgnnectlo 18.

O Per mane nePOeBRR SRR e RREand FPEBRese Ty i Ja st CBIr 2 ar e
kPO\tNE in {hee labe%nt’fﬁéseﬂ‘ibw)bm BiapedyROan éﬂigatgbdﬁaoﬁiﬂbrﬁ)ﬂﬁ@ingéyérﬂ@mef end 16
(0] e outer sile CO r ses

ot oot 1 aeeEiihele netin o gleraadgesposiiy il Apoice] of kP aTEIaringtye 22

formed in It&nben%tMéwmtumeaémy on of the groove 22 will be

descri bed further hereinbel o The o ter s|leeve 14 has dl ec%ortion,
having a plurali tU‘%f’r ct,?F e second engageable portlon of e second

25  tubular assembly is engageable W|th first tubular member in a plurality of positions. In
this way, the tension applied to the tubular member may be varied, as required by the
prevailing circumstances.

In a further aspect, the present invention provides an 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 to 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



‘the outer s|B&/lengipding

-

5 locking grooves 24 fornmed into its inner surface. The | ands between the
grooves are each forned with a | ower surface extendi ng perpendicular to the
i nner suweaoodfis4 he outer sleeve, and an upper surface sIPOpABIZ010ah acut e
angle to the longitudinal axis of the outer sleeve 14 downwards and i nwards
fromthe inner surface of the outer sleeve 14, as viewed in Figure 1 b. As
descri bed]c heéd?itipaéc?] %hgitt%diﬂeﬁ nfwém@@?migés eédsr@waotmu&@aﬁammw. 24 on t[]e
i nner surface o e outer, sleeye to, be en e n such. as manner._as to
al | ow novenent of fntﬁhefe %W%%sthPWQP% fﬂ'&"‘?@cmﬁl@ PSRN &0 ng
string 6, buiedofidRNEEEEHherlTRESSTRI boihg HitackstDRAhE Pistthahe piewbéing inakhdle anay
fromthe casing string 6. A S§ﬁ ort rqu 30 i? nount ed gF t he ug5$r end of
difecting ¥i8 regregbicthe Jubulak asseqpblic Ahe gigton;is &qsh 5
groove i B t heoriveARhtprbiEey MEahdsf Shanaiillc fiuiddg 30. The apparatus 10
further conprises _a second tubul ar assenbl grprisin an inner sI@eve

) d 40, c . ]
42 extending conSBRENG PMERlS Of thePRRSTAILS 8nd Bleicd.l fepresertinvrfion W
ouzer s: eeven%bﬁbgcrit{égeﬁ d@tbﬂ?ﬁd\?ng’rﬁeféréggélidjm? r?beom;sa]ymgwgaﬁpg?wrh@i? t he
outer sileeve ] . e S or ri 0 e_upper na, o e out e
ol eove. 14 SRR gosab . g araadTtens o0t e Sifrbared WG ala ROk oy e
42. Further guingisieeflyf=nt drd Botl iNteAdedtodmviethéZcbpe ot the Bre¢eABIRTentibhhi n t he
outer sleeve 14 is provided by a circunferential seal ring 44 disposed

bet ween the inner sleeve 42 and the outer sleeve 14 and npveable with the

i nner sli@eveBder DJiptirdf the Debwidad S restrained in its novenment by a

shoul der 46, 25 forned in the outer. surface of the jnner sl|leeve 42 bel ow
the seal ring 44, Bé%%r%‘; ?mh@fﬁWS"ﬁSd’ég_ieefﬂfeﬁ?f‘té“‘@"ﬂ?ﬁ\é{"'i“ﬂwtl??ed%f"%‘?d’E’Mr‘"faé(ce of
the inner sl geys@ntle al@vav Qeﬁa@&icertbﬂﬁa%omeﬁYiﬁ@Gmqusumwlﬁéh:asseﬁm y 40

further conprises_a hanger 50 of a. generall i ndrical, for nount ed on
t he upper end of {:lger‘?sn%e‘l’"ds']tb“é?f‘épr adf)ﬂ%%&%@%@%ﬁ?%@%‘d@%”e_ ection 52.
The hanger 5@m§6&ﬁfdn§6ﬁh@@$ﬁé‘rﬁﬁﬁmpré§§rﬂﬁﬁ1}emior3ﬂ poeffien dlithit d diffaeat ed as
54, on its outg33 surface. engagenent assenbl

e 54 _conprj ses. a_ tapered
| oad shddl defelipad Andsgeungdipa casipd string, figRortan ‘%%It\'ée i‘ﬁi‘r‘i‘gg?thﬁgefﬁﬂﬁhﬁavi ng a
surface angl gshtéoirRéhoMhgdnyapsdrtiis amthel divtigdged, AbtensRWeE pbéltidr, GMtiend. a. A
tapered locking ring 60 is dhs osg)g around t he hanger 50. The. tapered
| ocki ng i ngP@BonSL thefigure forine PRl e Faiering ShPREE iR erRarthSin Bposi o
angl e to thagngfgedhensdionédpbsibnstnd ace of the tapered | oad shoul der 58. The
tapered | ocking ri i rid | oad

ing 60 1is mopveabl e | ongi tudinally against the_tape
Shoul der 55, A I oBBURRA 9 JRcamRedEn ngliAing seses RQuasyon of it
t aper ed doockivil artb&lGcBEding o ¥h @Wsddinilertiof tHeoresefPind@ntidRdn plach.
PCT/ US02/ 01(11~ 1 a. The load ring 62 is noveable longitudinally along the
outer surface of the hanger, restrained between the tapered | oad shoul der
58 and a r et peRiilBd Debrbtiod osetFadferad Englictvientsn t he outer surface of the
hanger 50. At 1ts lower end, an en ement assenbl eneral |y indjcated as
70,015 2 brovi dedAHaERB LIS SRPTHOY ST PP 1 8% 30 A epealhner
surface of thgeped & a2 cENGwdtheadREs@NDIRRedBArisas & eUHAE WIheatra! i/5Essirdy
| ocking ring 72 seated in aegl;toove 74 of, .the inner

in the outer surfac
sleeve 42, TG oents bepealths suaqe wellead ¢iang aswaserHelhedy (Bl SOWBY ap)
t 0t acg 0 Lma)datrﬁ? Ebﬂaé@?&ih@ﬁd ?ia‘nﬁ caging $eihgtdraie dczﬁedt?ﬁéﬂid:ésigfkliaﬂg “fg khows irggt _
exten eyon e urtrace o e ln [ Sleeve 4./. C ng. rmn | S
S ed oo ontheiatt o The siifeee ueibe s B BimEd B B iferitheulech BRas ek "on ! on o
portion of t barfadecki RAdING /B2 ik ferneal inttie ifer Suefags ofiie sifadweyelitati lde

surface of the inner sIeEve %é As shown in the right hand portion of
Figure 1 b, @®Re hadntematshouldebfe 42 is in the appropriate position, the

| ocking ring 72 wip dashiaGgering dritl tensionikg apparafe\eecédingo bhe embbaimentbf ace

-of the outer sleeve 14. 15 The en enent. assenbly 70 further c rises a
tensi onidty cHi8 Resey 'W%Fﬁg"‘ﬂ?%haﬁ'guﬁoﬂat?é]dow?ﬂﬁ'éerf"mwc@ﬁ@l bﬁgﬁ?he i nner

sl eeve 42. ThstetcpBsi1ONTRE apparbfis 10Sconprides adistaubiuldrssssrhisigve, inaadni on 80

-ext endi ng | ongi tydi nal |y, t owar

ds t .
comprising an outer sleeve ?4. }i]ﬁe 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 to 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



| ocking ring 72 fromthe |lower end of the inner sleeve 42. The tensioning
collar 78 further conprises an engagenent portion:-82 extending bel ow t he

| ower endvon2/b4¥e5L20 i nner sl eeve 42, having a tensioni ng @CPAse2/8W14 or ned
inits inner surface. The tensioning collgr 78 is noveabl e |ongitudinally
between a first position, as shown in the left hand portion of Figure 1 b,

and a second,gasisbi g%rtrbﬁ of fHeYdhsba mﬁdﬂ@hu&kr&@& 2b%ﬁf|r@0£ &lP&%f@lfen{:élgjl'écﬁ/elZZb

the first position, the tensioning c s 1n ralsed position, In
whi ch the f.fpgne%lne@\;@qmntfmm Wf@ﬁﬁf@mt'ﬂ%gnomée P%Mli beydescribed/ urthaE ¢ he
groove 74, 2%8fdeib! ds the locking ring 72 fully within the groove 74. In
t he second position, the tensioning collar 78 is in a |owered position, in

.which the first sThequepseaveck has aimidsinpartien haming edlumiity o eiksureferantigl 72

-Situations ere needed. The

-l ocki ng asse

and the gr OQESa(llYélgrdoU?]é P2 %rrﬁ@&'ir% %Hnn%l“@ur?élc@s HE Iarﬂ% b'eﬁﬁé@rﬂﬁe Gkdted aretl | ows

it to protrude fromt groove /4. A shear pin 86 holds the ténsioning

collar 78 i neqqhéorrmerobw'tfp@w éW‘faQ?rﬁX“P"@meBﬁrB@Wd'%rd‘ééhﬁ'ﬂb%fcﬁl!ﬁ@ﬁéloﬁﬁi‘fet er.
As an 30 al t&ftéhaéléé/\% b S BpSdt RBfradd Slop&d ataarﬁéb%?éaﬁgwg) , 7B RRuGRl St A
retaining ring 8 retains %e tensioning collar 78 on ?omer end of the
i nner sl eevethapuéﬁﬁalelevenw §OWﬂwarﬁ5@eﬁwwardﬂﬁp@rth¢ gt %urfacgmf the ouensieeven,
there is sh a%%vfe%nﬁ%u@mm&uswrﬁéd%e?euiamér ni alringd dlleétrﬁel”face

wel | head with'a to inserted pl aci ng and tensioning t 35 appar at us
and t he 18asi grgovas e thetiener suifacesofdhe grter plegyejigriesenaagad in &mh@ mameral |y

i ndi cated asaél‘ﬁoallowr}ﬁo\}e?r@nt e 'eﬁ&%ﬁ@%ﬁ?é@?%&ﬂdgall?%lﬁg i st skitig bY @

conventi onal readed connecti on . _ further conprises a
general |y  Gxbut toprevars movemepirefithe 2ngaging- megng ipnpititinally lawey flonbiheFasiog
connected at ht@(;upper end to the tubular string 102 as described. A
connect or sleeve 108 is secured to the | ower end of the tool body 106,
again in a convenhisopRart fghdlbis neHnigA en thﬁmé@‘%@fﬁh@@ﬂ%ﬁleﬂ@mﬁb)‘t ubul ar
pi ston gkee S AR S48itd IRREGroBRY hitRinfEr Sk E%@khebaﬁs A06 to
provi des[gn Sﬁg%%@u?géatg:ggt g\n cavity 1‘14I be r\(/)veenlt emplrstoncs | eev 8 and

t he t ool bod&mgl% A tubular piston 116 is slideable longitudinally wthin
the piston cavi tyTﬂéﬁp;glragggghﬁﬂ@%ahpﬁéasf@%oﬁa tada@artaeeémagdn é&ﬁ nsﬁ«.g‘l rst

conduit 120 is provi e tool and connects with per

portion of tarinppssleevectd prignding CO'ﬂCFﬂ"b”LFg“HY iRk a1 movRkiR longitydinally vnw 8
provided to %&Fﬂ&é\% 4 ﬁrmnﬂ%r@,uée@eazqg w@a #ﬁts%s\%;ﬁérewmmhé%%r sfdeve

Figures 10 2a an A second condui t provided in the tool body

openi ng 20nt 014 hethecsubporb srg B N de #Wr;ﬁnétoéweﬁwrﬂeeﬁéﬂ‘* {Thesegh3hhears
hydraulic fl é’ééhé}%ea&ﬂelpgﬂfébg%ﬂt%ﬁn%r%ﬁevéer %ﬁﬁeﬁdl@dd?icé?&"théirﬁxe%l%@&é‘ the

pi ston cavity S seen_in Figure 2a and ) first locking assenbly,
general Iy i nd# indtsemovamen withindherpulet slgevm14 ﬁdor%m by girgimierentiaieal ring

piston 116. fh S.SBbée%Fbéw@éﬂ 08 i §|@Bw 42 2fld SR RItéSRSevEPRMNdHEvebDId Witk !
housi ng portions 126 and . chanmber 130 is forned between the | ower

housi ng por t thernnerslegie 42 hé’h@ﬁgaldngffes regialgdiinits maverpenkbyi g shqudaeAbend by
a sealing r'%é&%thk%ﬁ? 'Qgrf ﬁ’é ﬁné?ée@@@@ﬁ@oﬁﬁé’%nﬁ 34%% riRg'48

| ower housing portions 126 an and are noveable radially when acted
upon by a hylecalgriinagronye iBihie qmﬁrc,snrfa@e Aoive ieesigevathabone the saAdingdo. A
pi ston conduit 13n4 §edUn9‘futﬁ{?% c;isQen%Qlyu@ﬁuRhé'tc‘Bmpﬁg& a hQﬁ&#% oMl gdherall 26,

hydraulic fluid can be su In order to nove éy draulic rlng
As shown in ¢¥ligdrieal fasm, mﬁ’énW(ﬂndm upper g of $e 'ﬂBe'iSr'PqV? paRssef ap05| tion,

bearing agai fis a&e'&%ohﬁ@éﬂoﬁgzs%%Qhéer%orﬁ}ﬁﬂs@@ aﬁreﬁgég"brﬁéﬁt'&s&ﬁhgly

engagement w th the tensioning groove 84 in the inner surface of t he

tensi onidfy coenesallyripdicatnd ap Séiomits eugheyitage 1§he RRgagRIQNtgseRralY S
conj unction Whhfricks! Popbied laddr@m}.faeﬁi-‘aa Rirfiel el et JutaHRBfato8the haAgertso for

rther conprises a second | ocking
assembl y, gefRd havigo psHiface agleskto pxtenddownpardsandiiawargscas ewed infdgdecond
I ocking assegg thégreél cRingrihg'sqli Sdeiar8iih tﬂ@@lbﬁéér% Ufhel BferetiNédking

I The secg 8%1 EI ng assenbly conprises a | ocking
assenbly bodynqﬁQ has eg innet sWjacs withraeereesPending it epp0§xta angletta ghal ®f fennect or
sl eeve 108. ed 8GR df%!aﬂgre?jgﬂ% cﬁaf'QBf fhé hé?rferé‘oPIGBIElhéﬁﬁ goRer and

| ower hou5|ng ortions et her fine an annular

chamber 150 Wovaakiedongiedingly asgmhtbeyramaqlloa zhOtL%kﬁSng‘\ loag a2 1952 are
noveabl e rad PSNERR HaREe B | dlid Fiqursl 148,
when acted ug%hb%ey a \glﬁglton %54 rm\}%‘gg{%e Pgﬁgu'{%ﬁ?n@ 6?\%%’%?% t he gglhanber
150. A first locking conduit 156 35 is provided in the |ocking assenbly
body 142, through which hydraulic fluid nay be provided to the chanber 150
in order raise the piston 154. A second | ocking conduit 158 is provided in
t he | ocking assenbly body 142, through which hydraulic fluid may be



WO 021115~1~5~ 11 PCT/ US02/01111. ~ provided to the chanber 150 in order to
| ower the piston 154. As shown in Figure 2b, the piston 154 is in the

rai sed posobvr/am4mnd the | ocking segnents 152 are engaged WwCThUSbhelogs oove 22
in the end portion of the outer sleeve 14 Again, the |ocking segnents 152
may be enpl oyed in conjunction with a locking ring to provide a higher |oad

5 capacity e ) is L b i i of
the | ower end ?’gggc%%fr &g Bgulg er s?@%\}%@ﬂaltﬁ)?ﬁﬁwﬁgy g%?ﬁg}f%f&&@é'g%@ﬁ, in

Fi gure 2b, sesimineddebrrtinthe tansnediload BRoulder G8andauteiainivg ring®é septedi al ower
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tool 100 IStg}'c?]lis?/ghggquféﬁﬁtﬁﬁ%gé’%@g%taﬁg@rs oul ders 180 and 182 10 ensure that
-the tool 100 is &bits lswer gnehcan ergageeni assembiyh gergsplrindigated s 7Onist al | t he
casi ng cur| QN t ; j casi ng
string 685§t hy%ﬁ%ggre%ﬁé%@%{&%gé?@g%g ;6‘%\%@%@@2{%@?6;\{%5% gg)%*@ﬁé)h gégpar at us
‘i s connect edlesye fdaimbe ehgagement eesemnbly &0 somprisas a legkingsinag2seatedd 8 usi ng

t he conventi ' ; bS [ t ' Slheeve 42
isin the rg?és@ﬁ,ﬁ%ﬁ%gcgﬁ%age 8%%’2%"3)‘%3 o%%n?'n-rp ﬁé’ﬁ"é’? tﬁﬁ%%@g@;@%@tﬁ of
Figure 1 a. slze andidepihosi as torbe aliieta ascommsidate the llackingzigi &2 suehithal thei sed

ition. _ ; ) . ‘ 153 24
Thus, the | ekt J2oe5 AtLRdnd bitbnfidng Syrifterbr b8 hliortibeliial Yhedbls
nmove | oh@i t winpT2lis sized, shiag to he natirally biasedvieto ap engggersentrrosiion. inavhighon t he

casing stri b Sl i L
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sl eeve 14 t dweer dleeveed2.a4% alyown ini the right handrpentiancoffHigurel 1bswherpibeiierunder

pressure thr he i o i D6 i y body
T2 it t hehRa b i SbrrpBtp RRSHAT AL booliGnhd 72 1 o Bs I arRERRy Y

t he | ocki ng gseayedtan the hnef sudaaegpfithe puter sieéve But war ds i nt o engagenent with
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tension may be applied by increasing the pressure of the hydraulic fluid in
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conpri si ng: [rst t Al Assenbly connect at a first region to the
t ubul ar 2Grenther piston 1461 driiabrivéich bydsatdie fikidtaapiessupalissk imPrderiaumeng thef i r st
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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 is provided in the locking assembly body 142, through which hydraulic fluid méy 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 hydraulic fluid may be



a second engagenent assenbly for engagi ng the second engageabl e portion of
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operating node, 1n i ch engagerment between the first and second tubul ar

assenbl i es i ?ﬂﬁ@!"“ﬁ&ggﬁ“’lﬂse's '“a raised pesiton suehthah thererldng fing G isdield fully

engagenent 1Qithitinegdold ¢4f frhﬁé tREthnELEIEaE 4L Rk REIEBIAI R3emblyRRSFED! €.
9. Apparatus as clained in claim@8, wherein the second engagenent assenbl y

i's moved froffee kRmove onogsinallyiwithiniaouies slerue décond operati ng node upon

the application ofro%e&ire%aeéﬁaumetcasmg@,ﬂmb@ tHtoB PRI indéhtll o BeSEMDI .
10. Apparatus as claimed. in claim1, wherein the second engagement assenbly

15 conpréGes Sacuring and (RNSIRNING apRafRIUE 10 stp extend vahinthe é?ﬁﬂrﬁle/&ﬁ%l 44 agd thend

groove in thgugpsrBk wmwa?d tHRSEER Igtnng@eHwﬁartdmﬁmmgmum prasbire
further conprisin I ng. I TSt groove and

the second gf¥eNa fhiﬂrst)asﬁ@gﬁoneu'&éwnéhmkm agpembly Pody Afe inke

plurality of champér moozh\é%y&é@rgrtﬁy Bréaﬁ] 154héfbébb’%%dlﬂlé?\fﬁé‘&ck|h§ sé?ﬁ&ﬂé 152,
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tubul ar assefFiDg itradially Qutwandg yntgengageraent Mith tba giooys g2 in thé end portion of

25  the outer sleeve 14. The hydraulic fluid is maintained under pressure in the chamber
150, in order to keep the locking segments 152 in the engaged position.

Thereafter, hydraulic fluid is supplied through the piston conduit 138 to the
chamber 130 in the first locking assembly 132, thereby raising the hydraulic ring 136 to
bear against 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 with the tensioning 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 raised position.
Once the two aforementioned locking operations have been completed, the



12. Apparatus as clained in claim10, wherein the | ocking ring of the
second engagenent assenbly is held conpletely within the second groove in

t he- secodOOUPWHAF assenbly until a predeterm ned tensi onPCI/UHPPI0&H to the
second tubul ar assenbly. 25 13. Apparatusqas clained in claim 12, wherein

t he second tubul ar assenbly conprises a tensioning collar at its second

lg'angc'igeabl e Fﬁfetps Py Edd'ttakébrepsdrﬂé}i tagesmbla@a tORighahe @gaggablngldomﬁiramlﬂu}‘dor
enS|on|ng e n upu I ass a S a Cl a n cilarm
13, wherein fs‘n ﬂ i SRS @B‘P‘I@}?‘ Méﬁ%’%{ﬁeh dﬂfQGr'QtP tE%Q!S Qon, in
\32 } cL:Jg } heI t igag@mmagtﬂafdbl{grrgﬁ@lm&plbtlaﬁ 1I1e¢ch1grtgduﬁanywdmmélrﬁ lglrvkérds tH@c(ajsmg

~ W an a Secon
-posi tion, i nswch‘uﬁﬁea B'EQTWS pr'sftﬂ'b“éc?léqleéi?e'ﬂng'bﬁ gaﬁeaq%t@e]sppqu gr oove.
15. Apparst umm:ar@bﬁemzﬂwo o frloRe nan@ﬂudmél@nmbmhé kmfelo@%unlllaa unghfg 3|rd@ 'r@s%ﬁd
into engagerre W t 1 rst the t onin ar 0 |ng t he
‘| ocking ring g%‘ 'HQYG@"\?P hsi %gvig‘%‘i@rﬁﬁﬁ?ﬁb% %18 he d g akthe as
clai {red in tcbagagelﬁbnt m&wnﬁbmsit; %d&%ﬁ&h@m&érgalfsﬁbblaér sc}wmﬁ tﬁé Qur?fédéﬂméllgéiid h
pOSI ion in e Seco osSItTIO Jeaer er mne ension a lie 0 e
second t ubul gr t@?ﬁﬁ?ﬂ ub@lgr a?&?ﬂ&’r“é@%ﬁ”ﬁ@“‘éﬁ‘ U3 Wﬁﬂ‘t‘fq‘i‘ai Fﬁ’l"ﬁ{“fnt BQ'@Q the he
first tubul atap@saﬂaahryg filsg 60d5@ﬁm@aé@rtdgeur@t theliGad fifgb62. e08RERBA INTVBReht N tO
a

a tubula er sel t d fromt of a ca5|n string,

i ser, fecB S EIOUR, ansonv AE o Gsedbe Gociptint, fog B eransaanst ey i -
cl ai ?b I1 \metefpered lbad émdmdereasgmambﬁgwd arﬁiﬁnl@fergbgen’ﬁ@ﬁm% the aHdg
assenbly is en

ageabl e w ur f | I head nmet hod for securing
and tensionif g@dﬁmeasf“r}ﬁﬁﬁi‘ﬂ‘@ﬁhe*ﬁ‘g ﬁ%lﬁ RNty '°ﬂ93t”95{lagﬁ‘8¥?fﬁe'ﬁtéi%
first fixed aémabhwaraisam@@me pfe\péﬁtédamraabugerhém dmi&@ﬁba@eméht si ng:
securing a first tug omey he tubul ar provi ding a second
tubul ar asseRBI§MPIR ‘@Y"% ﬂ?f’ $h érﬁ'&@é%%‘fe\@ Bdbe 5 %ﬁ@'@eg‘émwéd@ﬁ@eabl e
portion;1520 ﬁgﬁtu-rdnﬂq;oﬂh,ﬁ oF Fiinsk 1alBhd 84, assenbly at its first engageabl e
portion to the f| ﬁlfgyed assenpl K’l—f-‘ such that the first tubular assenbly

s prevented from PhRergic tPG@ﬁJP'éP"ﬁéH’%?“ ig praigiaigd: @vsingiihe o

the second tpi%tdn&HG&s%@ﬁmMé d%Morﬁ@M'dﬁ‘ﬁl MB@erﬁ@ﬁ%WarﬁQﬁﬂQz%mgest &1 QNthaney
fromthe first engageabl e %lon a@ﬁbg a force 25 lon |tud|naIIyto
g Lbd

t he second t GBYA SRR O YRere h HigesasPRd BEr on of "t he

second tubul aésmyémlfurtwwtrhoﬁemer& lof ik éﬁﬁ&ﬂh%aﬁﬂﬁgf@islbn 8Qhe fﬁh@r fledJeod as
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t he | ongi tudi nal novenent of the second tubul ar assenb ei ng _continued to
tensi on t he Slegymdi. This in turn releases the locking ring 72 from the groove 74. "The bias of
the locking ring 72 urges it into engagement with the corresponding groove 24 in the
inner surface of the outer sleeve 14. This position is shown in the right hand portion of
25 Figures 2a and 2b.

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 fiuid 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. Finally, the supply of hydraulic fluid to the chamber 150 of the second
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666* 7777dEB4of the second tubular assembly with the first tubular assembly upon longitudinal
15  movement of the éecond engageable portion of the second tubular assembly with
respect to the first tubular assembly toward the tubular member;
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.

20 2. Apparatus as claimed in claim 1, wherein the second engageable portion of the
second tubular assembly extends concentrically within the first tubular assembly.

3. Apparatus as claimed in claim 1, wherein the first engagement assembly
comprises a locking collar, the locking collar for engaging a shoulder in the first fixed

assembly.

25 4. Apparatus as claimed in claim 3, wherein the first engagement assembly
further comprises a locking ring for engaging a groove in the first fixed assembly.

5. Apparatus as claimed in claim 4, wherein the locking collar is movable

longitudinally with respect to the second tubular assembly upon contact with the

shoulder in the first fixed assembly, such movement urging the locking ring into
30  engagement with the groove in the first fixed assembly.

6. Apparatus as claimed in claim 1, wherein the second engagement assembly
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assemblies is not possible, and a second operating mode, in which engagement
10  between the first and second tubular assemblies is possible.

9. Apparatus as claimed in claim 8, wherein the second engagement assembly is
moved from the first operating mode to the second operating mode upon the
application of a predetermined tension to the second tubular assembly.

10.  Apparatus as claimed in claim 1, wherein the second engagement assembly

15  comprises a first groove in the first tubular assembly and a second groove in the
second tubular assembly, the second engagement assembly further comprising a
locking ring for engaging both the first groove and the second groove.

11.  Apparatus as claimed in claim 10, wherein a plurality of first grooves are
provided, thereby allowing the second engageable portion of the second tubular
20  assembly to engage the first tubular assembly in a plurality of different positions.

12. Apparatus as claimed in claim 10, wherein the locking ring of the second
engagement assembly is held completely within the second groove in the second
tubular assembly until a predetermined tension is applied to the second tubular

assembly.

25 13. Apparatus as claimed in claim 12, wherein the second tubular assembly
comprises a tensioning collar at its second engageable portion, the tensioning collar

being engageable by a tool for tensioning the second tubular assembly.

14. Apparatus as claimed in claim 13, wherein the tensioning collar is movable
between a first position, in which the tensioning collar holds the locking ring completely
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16. Apparatus as claimed in claim 14, wherein the tensioning collar moves from the
first position into the second position at a predetermined tension applied to the second
tubular assembly.

17. Apparatus as claimed in claim 1, wherein the first tubular assembly is
10  connectable at its first engageable portion to a tubular member selected from the
group consisting of a casing string, a riser, and the leg of a tension leg platform.

18. Apparatus as claimed in claim 1, wherein the first engageable portion of the
second tubular assembly is engageable with a surface wellhead.

19. A method for securing and tensioning a tubular member, the tubular member

15  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
second engageable portion;

20 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
the tubular member; |

applying tension to the second tubular assembly by moving the second
engageable portion away from the first engageable portion by applying a force

25  longitudinally to the second tubular assembly;

engaging the second engageable portion of the second tubular assembly with
the first tubular assembly.

20. The method as claimed in claim 19, wherein the second tubular assembly is
moved longitudinally from a disengaged position to an engaged position, in which the
30 second tubular assembly is engaged with the first fixed assembly, the longitudinal

movement of the second tubular assembly being continued to tension the second
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109%& () 55| 90, The method as claimed in claim 21, wherein the second engageable portion of
the second tubular assembly is engaged with the first tubular assembly upon
application of a predetermined tension to the second tubular assembly.

23. The method as claimed in claim 22, wherein an engagement assembly is
provided to engage the second engageable portion of the second tubular assembly

10  with the first tubular assembly, the engagement assembly being biased into an
engaged position, the engagement assembly being held in a disengaged position until
application of the predetermined tension to the second tubular assembly.

24, The method as claimed in claim 19, wherein the second engageable portion of
the second tubular assembly is engageable with first tubular member in a plurality of
15 positions.

25. The method as claimed in claim 19, wherein the second tubular assembly is
tensioned by a longitudinal force applied by means of a pressurized hydraulic fluid to
the second engageable portion of the second tubular assembly.

26. Apparatus for securing and tensioning a tubular member in a first fixed
20  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
tension to the tubular assembly by longitudinal movement towards the tubular member.

25  27. Apparatus as claimed in claim 26, wherein longitudinal movement of the
second engagement assembly secures the tubular assembly in the first fixed
assembly, after which continued longitudinal movement applies tension to the tubular
assembly.

28. Apparatus as claimed in claim 26, further comprising a piston, the second
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