i mwu~u' *159159* TI EBACK CONNECTOR AND METHOD OF
SUBSEA PRODUCTI ON Tl EBACK BACKGROUND The i nventi on
relates to the connection of a marine riser

wel | head on the seafloor and a pressure- control | i mwmlll“m““
val ve assenbly (tree) upon a floating platform at

sea's surface. The platform nmay be used for the *159159*
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the marine riser typically possess sone physi cal
features for connecti on24GHGROUND; on of the | oads
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ur are attached, or can bBe attached, to the
hydroearbrinn m}:exyblrs heThe seds Ofidhe adriow fissr taplcalé)rmpéﬂeys some physical
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such%ﬁtﬁ%sml Rifkd %n@ku’fek§ﬁﬁmf | @Xsegmet 6f aRNfiser, wither aring, specially
still residual bending monent s and tensions that nust

shapbdacnossamhon ferh sthoash gnansﬂneof:l@nd] end d@;ﬂﬁCIlﬁn & thertemnginus of the riser

it 55k S5, MBS P83 b B SRS e

surf288 WRE Arel NACKEE F 'cin beViitfacked! B3 tHeStemiué be ﬂv&hédﬂaﬁd allow for a
Such mating nust occur renot el y,. underwater, and

rem@dw@pm@ﬁ donngsiion te baanadeoddhe rsawmmtsafoﬁw&pnn@%oe features are

demgiif.c AonSY dng vl SR Yl iceh ! Spiftontly Tl 0 resicua

bend@fpUinphRiits and&éﬁi@isﬁhﬁtlhﬁahedrdn@mittbﬂ thicugh 'the bmr:tlon m order to
term nus and called a "subsea tjeback conpector"

keepdt seshisly wiatercomgrsstgt.ofn additiem dhe eqnneefingsfeatuggsympst enable mate-
up afid gélﬁ%tﬁr{o%e Bl 20p ﬁféeﬂgef‘ 'S low'exsteﬁkgﬁlg!phﬁ 'thm}‘lhecaldc hSuch mating must

conne assenblies were 'ow ng
occus Rebrely, yundepadten) rand Me‘tm mnpdidTecam)ditmnsorBarfk-uhand fail-safe
wel | head (making it the "male"), such as a mandrel or

 functipns mahee BesEFBEY-or parts coul d then be made as | arge
as A0G&d&H: ik QLIRS chfndtBbA Yedrlt8s hit@Ypically embodied in an equipment

assembly attached to the riser’s lower terminus and called a “subsea tieback connector”.

The assembly is composed of a number of robust, highly engineered components.
Historically, many such connector assemblies were “female”, swallowing a specially
contoured surface on the exterior of the wellhead (making it the “male”), such as a mandrel
or hub. The connector parts could then be made as large as needed in order to carry the load
and execute their numerous functions. |

On any floating hydrocarbon production platform, space and buoyancy are limited.
One method for supporting the weight and tension of a marine riser is with individual
flotation vessels, termed “air cahs”. The air-cans may be permanently attached to the riser
along a significant part of its length (termed “integral™), or only at a single point (termed

“non-integral”). In the latter case, all but the uppermost part of the riser string must drift
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and execute their nunerous functions. On any floating
hydr ocar bon production platform space and buoyancy
are limted. One nethod for supporting the weight and
tension of a marine riser is with individual
t (g S Al -
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di ameter small. This has resulted in prior art with
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The $érhé1h1rigl fehthad Mt ddnVife provile€ AN ABEHALteNBEemiSl9. The features on the
constrained, An alternative tqQ squeezing all the

lowes derrangs wAY pe dinmiteddo jagpeciglirofilesiormed en thy extergr, similar to that on
the\?élﬁ)t er, is to have only the bare m ni nrum of said
ures attached to the lower termnus. The

r eThe Bep@att edtanitds muss tbetinéspehaerlyoplacisibie i &reaﬁai&aﬁy of the
assenmbly. The features on the [|ower term nus may

wellhgag; tPae p@canglptéeawemxswt% ag aamaledw fanadlpeat .aafl “submersible
ROV REbe) Opthits SN antkiase dr WL GoBSAAAbE o plaor. Sud

assemibly m'u!;twnabletdr@nneﬂiohﬁzeadeeanssemiaHy ehireasepmgzte meembers: the riser’s
execyt ed b t and subner
lowRd ot RSB g iz EereoRoR Eruyret e GOMAEIRE AGTermUlg el and the

wellRERIr atl ons on the platform Said assenbly nust enable
a connection between essentially three separate
e Mineideal cohmectarsfer thss appdisetiont kasrmindy snwsetahngu sintyione deak path, one

set GEIIEEL] 00 LEAL ML eSS SOMIEE L o5 T B un ¥ bithstands very
high loads, and needs a passage through the air cans no larger than the minimum required

stress joint. To this end, the following invention—a tieback connector for subsea tieback --

is applied.



wel | head. An ideal connector for this application has

only one sealing joint, one | eak path, one set of

functions, can be independently pre-placed and

operated by an ROV, wi thstands very high |oads, and

needs a passage through &M cans no | arger than

the mninmumrequired st nt. To this end, the

f dhl el egbbdidRAt, ithe plesehtehivelticio ineiéonsd toa ﬁdlbb.sle&onnector for

tieback -- is applied. SUMVARY | n one enbodi nent,
attachipg g giser stringte |a<ﬁub$e§ nIpdustion @ssebdy.t TBe aéhameqt@rr nCludes a

I tr d
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termsﬁl%ﬁabl%g t‘ébub&sc’o‘ttbhpléd’f or &lﬁﬂi‘hﬁe—; imefmtmdzduotmeem either 1nd1rect or
assenbl y. used_herein, the terns

direct @qugptggl Thus if aé'ggtrﬁe&pe “spuple tp,aw@conélr Vi‘ﬁt thatjeennegtion may
be th??l.?@t & d{é}%‘%{ cbﬁ]ﬂjécflg torot[-t{ou%hrzﬁlcﬁncﬁ%@tn @&Heglnon u&lﬁthek fdedices or

Vi ce second devi ce,
connenders. edihleoﬂalﬂﬂmdy bé thehtiehagk canitictoe dias a mamtezdtpamgeway sufficiently
t hrough an | ndi rect connectiagn via ot heE5 devi ces

large dgripst 2Brid ghihenBisss aRg threinneThe Bebac @@ﬁﬁ%te& gfeoingludes a
t
conngcrtlégeﬂg)%ft?)klg r | ARGYRe A %o‘ﬁfuﬁ Jnylﬁér% %ac ﬁﬁ:@?’ Svitth is adapted

er string therein. cdnnect or
to se@irs theitivbheldemnactor aronad h eircyrafiréntiah aurface v heklihead bfthe subsea

mai n body on_an inner rface thereqf, ich |
productfapagsrmbly, de cne SR LD 2B AR Fp A facbecoupled to the
subséi' ﬂerU&ﬁﬁ%%e’nﬁJl%w‘ﬂ{/s@@%Z RREVVEL Reddr &hbbdideat Qﬁ@ﬁ‘lam body is

production asse one enbodi nent, the main body
adapued ta deptoaigledotobthe csub;daqntoduntmheasswltism the suiactei ohl yet another

ssenbly subsea by .an i ment, . the
embod A RATE Bodea gead=d 1 becUalil e waIehL R stine
PrIgditet éxﬁﬂocﬁﬁ%ﬁt"f%é’ n@lSack%nﬁéUt&aﬁﬁy alldd MBfudd At H&énsion portion
enbodi ment, the nmain body is adapted to be coupled to

coupletido thedieback emmestonr The cxtmgnonl pomn@hmmﬁiﬁemaptqdﬁe correct any

misal R 4T 20 G0 L AP e AE B B A NIRRT Y of the riser srng

on theXuB&s! HOdRioh! é%E’erﬁlﬂ? ar Y ?Bﬁl@oﬂﬂ@%x@éhsidﬂ ﬁ(ﬁﬁbﬁi Gs arpeénerally
m_sal i gnment of an end he riser string (riser

cylindweakishaps) whichiis ganemdalngg its lengsh fiosep tep epdgvhigh is defined by a
|
senc D SREELAHEL LSRR el Shbbe skl pe i bocy

Furthehhére, {2 dxmfoﬁagnoah@ﬂglayttﬁ fosned b/lthranﬁnWatdbp pegjekting rib formed
which is define by a generally funnel -shaped
adjacgptetmthfgﬁmp@,l shapest @RSBINENd whi ch couples to the main

(ﬂydng e!:rﬁih%lli}ﬁérﬂo e th&P&( 933{11%% ik gt Erijdh?{és IQ%ﬁntk%ﬁnedlate actuator

pro) ec ing ri
ring disposed within the main body and an inner latching ring disposed within the

intermediate actuator ring; the inner latching ring having upper and lower grooves adapted
to engage a wellhead of the subsea production assembly. The intermediate actuator ring and
inner latching ring have cooperating tapered surfaces which enable generally axial or
vertical movement of the actuator ring to translate into generally radial or transverse
movement of the inner latching ring. The tieback connector may further includes a
hydraulic pressure valve coupled to the main body, which when activated supplies
pressurized fluid to a sealed chamber disposed between the intermediate actuator ring and

an inner wall of the main body. The pressurized fluid forces the intermediate actuator ring

- 3 -



adj acent to the funnel -shaped opening. In one
enbodi nent, the tieback connector further includes an
internedi ate actuator ring disposed within the nain
body and an inner latching ring disposed wthin the
| nt
to mpve, Eﬂ%ﬁﬁfg \}e?t &EI&L{?%\%LI}{), g&{fl?é%hvlggﬁgd dap%es d&@bg@égﬁcﬁﬁx@%ng to move
genetitlyl fagiatly Qfradsherselyp e cppaburhi oithahs evelihyad. The those of ordinary
[ ntermsdl ate actuator ring and_, inner latching ring
skill i the byl epprepigie; ApwWeert, Bigchanieal Mgane ﬁ%hablﬁ%d to accomplish the
5 r r at or
movetif'of eiptbih BB s Hr Foiatpy R Gl Lk O
MOk 6% embbdintedit,| the afonhedtclhpmjtmsnen dnclides 4 istipde king-shaped band

A TG I T T TR 0 S
anotkgéf %H{boﬁg'mb e tﬁé %Uﬁ:kc%fo‘ij Ipfokxlt'i'oﬂe d&nﬂ)rﬁ@@ﬁ gglr SFIBRE each élavmg a pair

i spose ween nternedi ate actuator “ring
of ﬂzﬁiged endy; whidh are hrrtdigzdrandundithel yircuthfergntiab surface @cﬂ tlfel welthead such

forces the internedi ate actuator ring.to nov
that the flapged gndsdags eas |09hqra>ah§|q°9§ectm0éﬁlqnﬁr Fig¥ urthzdaelude one or
mord Hfdérhmeé lbﬁkgémﬂgeéﬂaﬂﬂ:afw ngpfé?ed c%?i‘ﬁ@&@l\bﬂicﬁ %gbﬁ'té 1 tighten the

nsversse I nto engage wi t'h the wellh
conned:tosmsuioner aionnd ;hc cdicumiferentidl Iserfan'etof\khé webBgadeci at e,

PRy eL TSR Toos Cop R bsed L SO Ele i o e

connE@ch"Iﬂs%éﬂaﬁ&h ﬁsh@ff 'tﬁ@@r‘itxéa@bﬁm Soperittbns loF tﬁ’é‘ Eroductmn platform. As
nmbodi ment, the connector positioner includes a single

suchr fhe gpsiatipe Hetmmes chieapdrn gt\mﬂm@duarfta@mg dhat inithecevent the connector

d the circunf.eren e.of . t | ILhead
fails 0 R Il e BRI EbMLRL o iEs 14 Phabrog R ap el entic
riser §trﬁ)%' rTHefcod flgREnR3aRd BGY b fisidaRahérebPinuth aétiRed. €R@Shermore, the
are arran%ed around the circunferential surface

size of thmgasmel sthe uir-ganatcan e minimizsd. <Rthst pdvantagesinclude: a

The Xol¢ 115 r r ' .
singlf i SifeE R BEHRAT b AR e MRfus A A Lo oint between
the vt Sl 636 |téi'ﬁﬁﬁ1§:‘s whingte mgﬂll@dcﬁnéﬂlaiﬁsghf(ﬁrefﬂebﬁlg the connection;
connect or positioner around the cjrcunferent.i

conngeficqnauechgnismseandsheinpags, needngsbeddenignedyadpyiliforthg dgmands of a
smalﬁliJ %@8& l%ﬁan?qula @{(i?ﬁ’x?%s groca%ﬁ 13 @B@Qkﬁ?&%ﬁf}g glg Bgsh%}\ bqfsl?ﬁed and the

nec or 1nst e Cri

load Qﬁﬁcﬂyl ionst sdutdiesyshaBueduldbephat ifahercodimctas vodre cohstrained to a

op eratlon beconmes cheaper. Anot her advantage is that
smaliﬁvqrﬁlé BYSHE. t he connector fails to latch properly,

it can be replaced wi thout having to break and re-nake

the entire riser string. The consequences and cost of

ri sk are thereby much reduced. Furthernore, the size

of the passage through the air-cans can be m nim zed.

O her advant ages include: a



singl e el enent connecting the well head and ri ser
termnus; a single leak tight joint between the
wel | head and riser term nus; a single high-Ioad
mechani sm for effecting the connection; connection

hani ; d and
e ST " i st AR Miiglisades 07 20
g BB e A Y S B0, s therot

may V&umluﬁsd tbw%feﬁmg h& tEO PIRWiR Fg ti6R Slehan"@MjlRti8n with the
overall dianeter. BRI EF DESCRI PTI ON OF THI‘E

accom@mn@ra&s'mgﬁrwh@oml et e understandi ng of the present

di }gggl}l ?fis Eif e% % d P‘f @?a}wg@&eﬁgmaﬁi‘fg?‘{ %IPF{&% ﬂ%ﬁq’%mc&iuc&){g air cans

and ﬁéB?JsH'Hfgt deBireditd B shbRa vASIHeAPBN Y itRBadl RNhEASr MhRESdRnce with the
Figure | is a schematic drawing illustrating a

presmmotw@n platform including air cans and riser

E ec u%c%g%%@? gr ?]VUbSaﬁ‘ﬁ\fﬁHéae%gp(% ﬁg&ielﬁgg%iﬁel%ack connector

in adibﬁi&h@e gvﬂhsthé prefeaiiiviefitich aiond siibdetl S¥dlnead 9f @ subsea production
wor kboat | owering a tieback connector in accordance

éssembb’h the present invention onto a subsea wel | head of a
sea duct.i o ass Fi. gur S
b ge Aep BERERAY e HEEE clpbeadtol HcBRuane ith the
presérh! énveRfies ofifo the V&%ﬂlheallrbﬂitﬁé gubsag pmiiubh@ﬁﬁ’ss@xfnblm % db#flne from
producti on assenbly a downline from _ a workpoat_ or

a W%rkb@qtn%n altgmatelye ﬂm @M&m efaBfe Withi 4t ROV Hopt chewn) guiding the
ing the connector into place. Figure 4
comﬁ{:}?wrg{éeé final |anding of the tieback connector

onFigutdwilhstrhtes fidal lsmhmg ofiihe tisbadkhenheéattramito tenwellitead, securing

to the well head VVI g band .of _the connector,
of then tebagk| eRTERFLAR t%ft l%ﬁﬁﬁwvlﬂb ar gppipg hapd qigpe connector, and

i gur j nt of the riser into
unlatggglgtoﬁgﬁe%%lgyﬁ% L&qﬁznne Qgggped tip of the tieback
c oErgam Hillushiags nhgnhert®fithd risdrrntoepositiab wiveytheffutied-shaped tip of
intg the tieback connector. Figure 11
theqe F fLL-t he riser landed in the tieback connector

onfutddG- e imaag: stab%ix%‘ﬁﬁhé—ﬁsérhﬁtﬁ?tﬁé adHagk k:é‘ﬁrfé@tdi‘.g of

the tieback connector to the wellhead and riser
Figure 11 illustrates the riser landed in the tleback connector onto the wellhead.

]

Figure 12 illustrates latching of the tieback connector to the wellhead and riser by
the ROV.

Figures 13A and 13B illustrate one embodiment of a connector positioner, which
employs an ROV operated single hydraulic cylinder gripping band.

Figures 14A and 14B illustrate another embodiment of a connector positioner, which
employs an ROV operated dual hydraulic cylinder gripping band.

Figures 15A and 15B illustrate another embodiment of a connector pbsitioner, which
employs an ROV operated single mechanical cylinder gripping band.

Figures 16A and 16B illustrate another embodiment of a connector positioner, which
employs an ROV operated dual mechanical cylinder gripping band.

Figure 17 illustrates one embodiment wherein the tieback connector is installed on

the connector positioner, which is separate from the tieback connector.
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the ROV. Figures 13A and 13B illustrate one enbodi nent

of a connector positioner, which enploys an ROV

operated single hydraulic cylinder gripping band.

Figures 14A and 14B il lustrate another enbodi nent of a

connect sj tioner, which, employs an ROV operated.. .

audevey 3P iRt et ROgRRY BRRSE 4% GPRASHEAPsifoner is
integhed folthetb itk Asbatbesnepledi ment of a connect or

poSitioner, which enploys an ROV operated single .

nmeEeapiesent inyentiodanayybe spicaptitia el vampeumedificgidonsend gipmative

i | Lustkate, another odi ment of. a_copnect .
formy SR ERFOSR 0 ofSEPisyLT HveRiof afecfdRE Miyay of example in the
draw_ffgg hadi 2ldeSoHbed dfeiflih AIRtAN Raghduld-b&uhgerdtdod, however, that the

i M ustrates one enbodi nent wherein the tieback |
descripgiomesst forth herain tod] specifie embodiment i selointgnged ttp dheit the present

s 1, PERRGRL TR SR, FRTBRA o S utives an

equivaliMBe il lig WBInt the BPiritiaBd stopecdft tht linvehtionasl defiridd bhthe appended
ti eback connector. The present invention nay be

claims ase Byeridsfl éo becevgridous nodi fi cati ons and alternative
forms. Specific enbodi nents of the present invention
are shown by way of exanple in the drawi ngs and are
descri bed herein in detail. It should be understood,
however, that the description set forth herein of
speci fic enbodinments is not intended to limt the
present invention to the particular forns disclosed.
Rat her, all nodifications, alternatives and
equi valents falling within the spirit and scope of the
i nvention as defined by the appended clains are
i ntended to be covered. 6 DETAI LED DESCRI PTI ON
Essential to nost any subsea tieback connection is the
wel | head, incorporating sone specially shaped profile
on the exterior surface for a connecting elenment to
engage. Also essential is the riser's |ower term nus
(or an extension thereof terned a "connector body"),
.likewise with a simlar profile on the exterior
surface for a connecting elenment to engage. The
connecting element itself fornms an annul ar band around
the profiled portions of the wellhead and riser
term nus. The inner surface of the connecting el ement
has profiles



essentially matching those on the well head and ri ser
term nus. The connecting elenent nay be a series of
di screte latching segnents (often ternmed "dogs"), a
collet, a flexible split ring, a pair of clanps, or a

series of threaded f}ﬂ?—i SEEEE: i &@Eiﬁ)}; he vari ous
connecti on schenes other is the
d f th hi fil th f. cl
C TRSSPRHa fp FRpotarRRCaTKPaHG COHEE(itH 3 1he PR FESTomting some
specx?lnf Qﬁéﬁﬂg p‘} e&{ HRKkdro? @ﬁrtﬁ@é ReeNcdniectiy! dibsast: torén?%c Also

connecting elenent, and the nethod
essermpbrsathe mserésf loanlrdr tamlduse(loeraarm@nsuon threofctermed @ “connector body”),

B e B e OB LA Sy e
The &nnelEnP OleliefN its Q1R ForkRl &N 8IS bdHA RbRAd Ufédplbﬁ&%r porﬁons of the

term nus, and anot her carom ng surface outsid
wellhead tandmsmatenmlam:hé@xet imneh eurfasic| ¢fethd cq@ngcftmgeclemnnbh@ profiles .

tai n . enbodi nen ur f.aces.,over t
essenia i rafeing fH95° B Ao WATRRARE B TGy | posr PaRng elspent may
be a §¥Pes 698?5!91%&3 laic'ﬁu%”s%gﬁ)%ﬁttsf(bﬂerﬁmgd REIYs”), 8 c6BéX 4 FlBgible split ring,
partly encloses and retains the connect| ng elements.
apanl of ¢lamps wr scmes afithiended fastenersi aneter that mate with
surf.aces on the .conn el e \Ver
( aRERY ok SRS FordRetgtE s SHET RTEirIFoaR S RO mgr Bt @hign of the
latchfn‘gr1‘}r6ﬁl5‘:n the mREhAbS CIBYIRERRE 1dtchih eleg@An e@luhd dhe joint, the means of
el"ement t(s) whi ch thereby applies the clanping force
ensutieg weEert rpogmons denvasnstharveeliend, Hrésgr terminuse apd cqppactiag element,

and 10 iR ot Spris U LA BB R oV erent. down of up,

I emp&fet devt@inyembodimenpof the miatention,ohb ochreeting eh‘eﬁrenehéssa camming
applied to upper and | ower surfaces of the camr

surfapg; o éh@pavtat diapeier opisidst el thyy pertionRbyt 1atghesnior Ht-,er profiled riser
tenm%hg omg g@;@ iraceRhi§ad Bf g,g&ugﬁmmshém 1€ wellhead

Canm ng sur connecti ng
proﬁbl GIHBcﬁIe( Sértaantﬂbod&mntn thes varfimirgs swaacek awer plor risengerminus and

with a st eep e that allow the connecting el enent
Well}teédé{eo@élailﬁé’ mtoyeapo fle cl earance between it and
'tﬁl SR & ft}alrﬁgﬁmo Jfﬁ‘%ﬁ AnsR AN FetARS EHcoébnnectmg
a sh owangeto F'fyt he canm ng

elemémts cdt ihas cufacdsaomits gnriewrdmnetw it trhage veiklp thef cam di@lrfac@ on the
oW, an retains that

friction, |
connei R 8RS Y Y GOEDIRHGT PR SR TRk PR R force and
radiaP S R3hehl & 1 &nnecting element(s), which thereby applies the clamping force

between riser terminus and wellhead. Force is applied to upper or lower surfaces of the
cam-ring by hydraulic pressure, to effect movement down or up, respectively.

In an alternative embodiment, force is applied to upper and lower surfaces of the
cam-ring by a separate tool operated by the ROV. ‘

In another alternative embodiment, more than one cam-ring may act upon the
different camming surfaces of the connecting element(s).

Both camming surfaces may have portions with a steep angle that allow the
connecting element to close the majority of the clearance between it and its mates. Both

camming surfaces also have a portion at a shallow angle to highly amplify the camming



One or nore projections off the camring may engage

Wi th other cam surfaces on the connecting el enent,
angled so as to provide a radially outward spreadi ng
force and novenent of the connecting el enent when the

nove ver ut er,
foree 3k b BP PERrb e aheb of FForEHath sl St FALoW shele also
retaifRtBRIUF@%nd e ﬁa.ymgbdsm&s to AN FpesHRItcrdRk tHdjeingam
ring. The connecting el enment has an open position and

s Hapeot motgeprojeotions afb theasm yng miay engagesvith othergam sistiges on the

comBi) B 5o U bl LB il Rce

movenRa o tﬁ@%ﬁgechﬁg REdm&H vitlel ﬂharcasphf.ig REHVEEFBRICARY up. An outer
assist in gni ng, positioning, and insertion of

membiage Withewpper landdowerdriikheads cartaing thensidraidip pyessures for downward
|aI rof rom)te sel f-aligning of the riser
orupf”g’F cﬁiﬁeﬂ Pgaccurat el y positioning,

paTtd @Uﬂn@éting ¢18mbMtchas @hldpedpositios and tlikpe largbandugh to easily slide
connector upon the well head prior,to ingertion of the

over theswellhead profils, and lars,eoeq@psb ferethe ripproterraigis g-pe %%le/tm%ﬁlited into
the c%ﬂe%\’iﬁ %Ee?x?c%& %ﬂxegf\ifﬁrﬁrfa g’ﬁ@lee(f gg E posirkt% ngﬁfeg.ﬁs may assist in

the aliglifg JoeRioding, Bed Insértion o€ (¥ riNef s Iawnet teraxhus. ZH®e fuheel may have a
preload of the connection. In the specific

speciahprefilenemrompteselimligningipf dhe Hses teraripisct i ng el ement
Wi p I :
t hé{}néaﬁ%p@? I:lﬁ'ate wﬁoé‘ffé&h{}ggﬁd ﬁlgﬂfn i p é;r@céﬁbsg%ghe tieback
connédiér up?qaemeabemmam @eibi fginpertibh lof. thél' Heergennmipuniy aéd;oepuentded. The
al so, has ?n open positj|on tltgat al | gws he ti eback

COHeEbPﬁfété‘tlb? Bt Boped SR O HE omeREB AlemPAb P Bf7ch dhe draw-in
dist ﬂ@?’n lP?ﬁg}l@%hH@B?%@MSﬂ%Hﬁﬁ? %dr[ﬁ@ﬂﬁnze?% Yeé pifload of the
y a n annul ar

raulic camring, simlar to that-used
conneajloaffect the mai n connect| on, though much smal | er.

BB oo, 0 oS SRRy resect
the \Jelﬂﬁeé/@is%edq;g %‘haeﬁmbﬁtbtﬁ SerRNAE WeBhead %ﬁﬁ’call?llﬁ @%ﬁiee beyond the

sonme snma ng monments resulting fromalignin
specml semettingprodide. a¥he gripming ictepwant also hakhen opbnepmammt at a110WS the

iR I e St et T @il Dimbt il o st o
differARE A, shéNadby b enrdidad Hyldedillic WahPidhg) Gireil 416 Mliat ubéktd effect the

the main connection el enent demates the riser term nus
mainggeanegsionh theargh inuaky smallsy.e dhe @@pmg elgraeyit @od [its actuating means are

sized %Sll)rto{rﬁrélorx]lgy fer%t?g% élgxfngmgnfogl ogc;éap %ﬂ%&h?&?&% tieback connector,

and to react some small bending moments resulting from aligning the riser terminus as it is

inserted.

When the main connecting element forcefully mates up the riser terminus and the
wellhead, it must override the force and position of the auxiliary gripping element. When
the main connection element demates the riser terminus and wellhead, it must override any
residual positioning force left in the gripping element.

In various embodiments of the invention, there are numerous ways to effect the
function of the gripping element. The gripping and actuating means may include: slips,

dogs, a flexible band, gripping teeth of various angles, a camming ring, surfaces and
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In various enbodi nents of the invention, there are
numer ous ways to effect the function of the gripping
el enent. The gripping and actuating neans may i ncl ude:
slips, dogs, a flexible band, gripping teeth of

various angl es .camm ng ring, surfaces and chapbers ..
chamiG} FpP DA THFGRAG PSS 66 & FRTRIOE SMGAThATA T APRIpe firection at
varioRNEnfeS, RBREHST plih&fht QF 8fectrit@idagiss! sh&S . piR®WaEkHs, yielding
per manent or electric nmagnets, shéar pins, detents,

elemenptsebdéven a wtayeimve meshanismrio dangsttially einfly e flestiehindn Different

to tangentially cinch a flexible pband. Different .. . .
smoudffn PO o il EoBpItiReR BEnmicraiaing pydiplic cirouit can
maintSinGfsPrédsid And Pripltvief a pefi6dlbt hdidto MBhtAE By Aelibs.

pressure and grip over a period of hours to nonths by

d &%k dicbackheormeetionchn be muentest upema bendlingntoel byideiehes or dogs or

~handling togl b at che r. d r SO 0 ] .
some [0 P, By Selh S P ainlRRgf e A ROV-EA: 1n on
certaifteMbbdin@ne | asimple ﬂﬁ?%ve@ ehi et/ dRERGEe s Bidicatchesi NPI €

flip |ever engages/di sengages the catches. A portign |

ofA portion o khestogl's slnaivie extands iroiths tiehagk conegsiprkending in a firm

ot OBRSHH Al A P B A S 1 Syl of

wellhé2D Wheh e fooetdskaadn tiherlihdid, itabérebyesdts theplovationeof the tieback
wel | head, it thereby sets the_ |ocation of the tieback

connegiprnend Brerefars ehtieaiiical enneping: plemeakwith Aripeet fogthe wellhead.
mhe S ) A SRl 0l BBy FRSHE0 e gisuce

betweefth€dbot ArLthHealachds shariodd thetisbsk tdmecttoat Since eih tool will
| atches that hold the tieback caonnector. Since each

typicatll.yodegl\;;:y |sevq.r§,lpp@g}ep59r§jéb!dbfyerglétvgmgp, $4ehn p%ngtlsc necessary to
comp%gtﬁ%efo? NaribbdBsSin HSRuADNYSTHE ﬁHjuisﬁné?),?9§?§%ﬁg ih $lace during the

ensate for variances in construction.
deplo%ﬂjsmsbyrmm mearnsas healyi set girews, etieir i ng t he depl oynent,
such nmeans as. heavy set screws, etc. |ln_.an .. .
% & plstrBate mﬁ%?ﬂts, the oot et alspigavetemms 26 BOYing andgeleasing a
wellhgagfs gﬁ&gt. anf & theasé,N8 Ray Wedt! BRATHCIRSKSIn HeNgsMehin lieu of the

It my rest and | ocate upon the ‘gasket 'in lieu
wellhedd, ainbthevgabket damitesdnd spendalgaefiletin thecweléwado a speci al
in the wel|l l.n anot.her .al t er.n

profil ead. at . .

eﬁ%aa?tﬁﬁhfﬂ,terpﬁtg edli)l?oglbrfnﬁxét, dhe, gripping element 15, él&ﬁ}l(}]edaln a positioner
ring, palatd OBIthe EbriiEctob CPAE Pb&itibi@ Hrlglie dePIBPETbPthe ROV and attached

positioner ring is deployed by the and attached

to thet welitiead peiof bedeplpying the actualsiospegier. t Wethisceased the positioner ring is

copnector. In.this case, . .th 0$i ti. el .:S
denof R B Bob: 386119 HEREGHERSEL el he op of e
wellhbRE atiheNishadlh coMfdeRsitis ttRert REbseqitertly déployedeld fheastelltidad by the
ti eback connector is then subsequently deployed to the

ROV yasid| sirapky dgynesfie rest upon the accurately placed positioner fing.

Other options and features may be added to the connector without departing
significantly from the spirit of the invention. Such may include back-up hydraulic
functions, ratchets, mechanical interfaces for the ROV to stroke the cam ring, and means to
indicate the position of the moving parts. Also, the tieback connector or positioner ring may
be deployed from a crane or winch off the floating platform as well as a workboat.

The tieback connector, its handling tool, and an ROV are deployed from a workboat.
The weight of the connector and the handling tool may be supported by flotation or a
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ROV, and sinply cones to rest upon the accurately

pl aced positioner ring. Qther options and features nay
be added to the connector w thout departing
significantly fromthe spirit of the invention. Such

down:i@)é hoigﬂ Fﬂgungﬁlﬁs Jgge ?CW ?1%& %tébwt?%é g %ﬁ@{:ﬁaﬁ{ of the Tieback

connédtélgthaﬁﬂﬁhtf&ﬁﬂﬁ drippingélletehe IthRerpaldgrisi the cofindche as it is lowered
novi nﬂ@par Al'so, the tieback connector

over fhesvellhshdr Whandhnipt obéhecfuasrllipe tpof comentateaiepapy e slifead, the
ROV berkidfs (e Biadifls By ARE Buiole! rhgROY S ohf off!fhe hotstab

circuliepitaiyied pressutedinvehe lgmpping eléihéntV\ETlgﬂ‘lR(m‘ tienenntatolscthe handling

and the handling tool pmy be supporte ot ati on )
tool fom dhe dishanls pennsetort h&hGdkRNostn Comimele ﬁe&ﬂoxt BpUiple ticback

conn%xﬂ&@oﬂ/ h@¥\‘i’l?s%§| 1fiefdl rcuit of the Tieback connector

contro e gripping elenent. It then aligns
t Hi€. thepaniec hosigaifidant | duratione rbetiveenv eontdveorweeplogment and riser

When the foot of the handli.ng.t t
den ol M e Bk 1 05 e i YR cas
preve%.‘iﬂ{té}’férbﬁ f% Qn. The ROV then closes off the

tab circuit, retaining pressure in the gripping
el NefiewmwhileT ke ﬂmﬁﬂgrmndunuﬂoatpdzttﬁxmt domstracts] therrg;ser,tasgﬂlon by section,

e RS oSl O oo e, RV Gl SORLL NG 0 et i

deptiPbf fﬂe%alhehfﬁs UPRE ROV rénSv@thé demid céi‘vuﬁéxh' Qe cQﬁﬁé&ﬁﬁn The ROV
connector deploynent and riser deplo nent

then nm,s anotler hendlingpteol (og its owrhgripnsnoe pe NMShibar) to gulde the lower

N T T e

terminli§ ofito¥BE weBR&dI on by secti on, threadl ng it through
the air-cans. At sone point, the riser's |ower

t €Flrg ROV aen hetastzhsdintchthe prapany ¢jrcuithel thel qonaeqier, enprgizing the

“latc}?oiﬁncﬁgogx\sl es§ g}h tEebr :q.g?&%g % 1% ant?z? 2@ gmﬁ%l?ﬁanegﬁﬁ}{ I:$7<Yund the

wellHead dad riserSBroiany pEefiled!i Stacé hie ;Jr@meg typieilIyi mctspomwaﬁgm flanks,
funnel of the Tieback connector. The Eloductl on

this qspws ther Welihead ead riser termings trgsthshiabisnn thep iy Engl degrre applies an
elasthcﬁreicﬁ toh Henp ! ﬁ%scbﬂb%ﬁgégem]@r%ﬂgéty G Lyl 3ra% fh@ nt1re tieback

enér gl zi ng f uncti on,

connédier cl@gmlgmdvng oetretiie nvelthead.r Mdm“&nlautheagqmusg ylemeotJrsdmade to
the well he

slip, gqaf@pp; lack t%f iof 5$1d§sre:h§(§gﬂu§}g :prénqsg#rgﬁ&cglésh%}ﬂggep ga?vé)ha% its force is
overridden by the primary latch circuit.

Turning now to Figure 1, an offshore production or drilling apparatus in accordance
with the present invention is shown generally by reference numeral 10. The offshore
apparatus 10 comprises a topsides 12; and a floating hull 14. Associated with production
apparatus 10 is a riser system which comprises air cans 16; riser string 18; tieback connector
20; and production assembly 22, which comprises a wellhead 24. The hull 14 is stabilized
by a plurality of mooring lines or tension members 26. The air cans 16 help to maintain the
buoyancy of the riser system. As those of ordinary skill in the art will appreciate, an air can
16 is a generally donut shaped vessel hollow on the inside. It is filled with air on the inside

thereby making it buoyant. It applies tension to the riser and eliminates the need for a
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this draws the well head and riser term nus together,
aligns themto a fine degree, applies an elastic
preload to them and conpresses the gasket. It also
draws the entire tieback connector slightly down over

s 5 A i B DTSRG Py e
in ther &% Skilleafpiedifte AFiddye 3 §RMised c¥ipYely adssérhSlel W TEBoteS production

overridden by the primary latch circuit. Turning now
appafatus-i gure 1, an of fshore production or drilling

2PRRLA $ I RC G SRS 20 DS BBl Y ST b Lhead 20,

enera erence nu ore

An mpm@at usedlio atighhie Sebacka comResiof @6 oler thareklhedd M,tlmﬁtgthe tieback
hul | 14. Associated with production apparatus 10 is

connggtep0 g dhetreliirad ﬁ%@#ﬁepgrééheawba@h genuectr 20itg dhe wellhead 24, as
t 20; d duct
descgéédelﬁ%?g/ﬁg é&ﬁﬁ%@ﬁvponnep or and production

conprises a well head 24. The hull

14Figaress dlhstiates cthe tlr)wm@ off thkitlePackf comdetion 20l dre shedivellhead 24
tensi_.on menbers 26 he air cans 16 hel Rét'o mai nt ai_n

with arhanding, {00k S0 apd RYY 2rq s those of prdingryskikin the art will appreciate,
the tf%%géw%%eél!& o aﬁ fc‘)v@f'é ¥ohd 2 JRRY ;f)'eebtfﬁa AhPbh i Production

s a general onut s aped vesse ow on the
platfoms 1@ er other similar h'ieehb.mum n place afithe herkbuat 2& ThéBOCAHY9 posmons

the (5PRGH haPBEI A B R BAmEnt St R RUReaR Zani Fhe Randling tool 30

deterﬁﬁﬁ‘é%ﬁ@ ?e&ﬁ&x 188{oh of I'ﬁ?: tl}’élb%‘lé‘ eBtor 85 ‘?TIF'IWC—;' totfe wefihead 24.

hose of ordinary sk e art appreci ate,
F| Tigbackl cainooter 20 comtpinelaehganémdg 32| defined bylaarauter cyhndrical wall
ure 2 jllustrates a wor

roduct.i on aratu kboa
4. i TBiaty 303 Rpul ressriletortheeniy Bee ahen sat of theriser

string\18 ftdfeid? Tl§e HaREK tc@m?éc'tcgrfuﬁﬁﬁ' intRRaCkn GRBAREAL aglgator ring 36
over the well head 24, |and the tieback connector

dispased tménmethb hezid botly 3% dargke enrinnearhlatchingh siok %dmposadr within the
4. as escr reat er .deta

interggipfh dafudfindSE ThE indR JaCRRE HloEk b MR bR 16%EHrooves 40

and 42.. €lRGKn&ABRBIEGing2B i@ FornddsT atitaligask ﬁﬂlulak‘\/bééinélts which when
handl i ng tool 30 and ROV 20. As t hose of ordinar

placegitpgatherrform an gnauley fing. alspmespeqific embpdimangmaghit (8)ysegments come

ropeFEITERE oS utid A SE) Thb SFRpfoll P istRB telopfhgpine 38 are

also kyesiieini thenait s db@ s&zndnts. [MEhevintelrh editteBtualdreing@é @ the inner latch
: ositions the tieback connector 20 i nto axi al

bermippedgurfrcess avhigh sappsiptowithrre apathar inepuse dre ipger latching
Ting 9@?@ [e{tré}pgﬁtg tﬂ@ rﬂ\éﬁr 18 & tﬂeo&éﬁﬂeg 2Qf a db@y)h QREG bed further below.

connect or ative to the \Ne
The actuator ring 36 is actlvated by hydraulic ﬂmd Wthh forces the intermediate actuator

ring 36 axially downward, which applies the radially inward force to the inner latching rings
38 via the cooperation of the angled surfaces between tHe intermediate actuator ring 36 and
the inner latching ring 38. '

The tieback connector 32 further comprises an aligning extension portion 44, which
connects to the main body 32 at one end. The aligning extension portion 44 has a profile
adapted to correct any misalignment of the end of the riser string being attached to the
subsea production assembly, as shown in Figs. 5-11. The profile of the extension portion

has a generally cylindrical shape, which is tapered along its length from a top end 45, which
- 1 1 —_



Ti eback connector 20 contains a main body 32 defined

by an outer cylindrical wall 34. The main body 32 has
a central passageway sufficiently large to pass an end
of the riser string 18 therein. The tieback connector

ncl udes an_ termedi ate act
is d ’.ngsqéy | rﬁqﬁ | ape Bly 3%peng1rg33§n tom end 47, which

coupledit6 Iflhdﬂﬂafd Braly3. dﬂfel%&&%@mﬂﬂo?ﬁdh 41§t?1nchﬂ%§£r[‘ﬁﬁ3¢a§&l9 projecting rib
actuator ring 36. The inner "'l atching ring 38 has upper

49 farmed adieeenyrtoothesfunnel-shapedioperings Whichrhdsaa @energlly iqugye-shaped
surfa\%ﬁ is formed of a plurality of annular segnents which
en placed together forman annular ring. In one

SPBipufd 4 iHNNAEENNS tiebkotdnne&br s@% tseceeiDy %rﬁﬂﬁﬁ@@ind 48 to
n

to formthe_ inner Iatchln%;rln he segne
the quier pyrface ofathenveldheed Wi 3&irinping hmyb 4R risvin cnrwmﬁéermat clampmg

e 83355 Ben 2 SPSS B B, AR b e buing

the poeitjoardilthe tebdtkaydanediet 26 rthé RODAUSRtcheS thcﬂ[@ﬂhh?hfdllm%om the
-ring 38 to latch onto the riser 18 and the wel | head

alignjug exjensipn porsien fdsefrthe gbackraopaectered by flipmeg Hetlavars pf latching
mecﬁaﬁ @ is activated by hydraulic fluid, which forces
the I ntermedi ate actuator ring 36 axi aIIy downwar d,
whircthe agpt stes, théeiserddiialldwered o the alighing extérdston Inmibn 44 by the
latcggng rings . 38 V|$,the cooperatign of the_ angle
floating, platfeum pidh vaseilluptiaied ip drigwai tJ@cﬂP@FbW‘PF%@PQ@ngn@ of the
ahgn?x?? extBhktbn k‘p foR M0of th@%c%gck Lhebiof Q@Cﬁ%lﬁsogﬁﬁg ey tfﬁﬁmus of the
ther cofprises an aligning extension port
riseriBiinto the tebeektconhertdrt2d. MEherideod§ iSshoain iarfigwerad. tllekleﬁ'om the axis

of o oyt faPC el iriaB A Sbtn ks ehAPRERXiTatTY § o ser.

st bei t [
oL bl 0 DAGABLP IHRSRBRG G L8 1, o bk

connestoe8i dn Kigures 6nandhhstha abgrmagwlxtepsmymmpbmnmlmsﬂnwepf riser 18

thhéﬁq Elﬁrérrsfer}il%ggﬁs | Ongah%xf;nél ggplg’lxé{r? t 0p}e %ﬂ%ﬁé 48 has been
reduéddrbyHalO@eIV’ E@}aﬂl@eraétibn@vm%%ﬁéﬂeﬁﬂon ¥ HFlgu&@ Phctlser 18 is

to the main The extension portion also

showmwith yery Htilei émértol the preblpeast axig ¢-8% h:ngfgormHHth}sac ¢htis shown
ahgnteg thet feug;pggg Iof %lg] g'%ﬁ‘heae s tl%ﬁ% {Elcagx?e?cé?ar ﬁ??}}]ec{ cent%hzed in two

curve-s ace ure

locatidng b Firkalisp ﬁﬂEtghw 112¢he bﬁblﬂtﬁ Bauipielely)stdpbed pitd giebaokctohBector 20
to the outer surface of the wellhead 24. Gippin

and il o @eprscontagt mathnwelthead 241 Thearpulag sropyah EXmgA |agﬂlei egid of the
nsera Qé%gﬁggirﬂysag%)r@? %elgwoaq%n%tﬁ){hett&?h bk &%%%&P&GQ@&JM of the inner

latching ring 38.

In Figure 12, power from the ROV 29 latches the inner latching ring 38 into
engagement with the wellhead 24 and riser 18 so as to connect each of these components
end to end. The inner latching ring 38 is engaged and in contact with the riser 18 and
wellhead 24 by applying hydraulic pressure through valve 52. The intermediate actuator
ring 36 and inner latching ring 38 have cooperating tapered surfaces 51 and 353,
respectively, which enable generally vertical or axial movement of the actuator ring to
translate into generally radial movement of the inner latching ring. The ROV 29 supplies

pressurized hydraulic fluid via valve 52 and fluid flow path 55 to a sealed chamber 57,
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the position of the tieback connector 20, the ROV
unl at ches the handling tool 30 fromthe aligning
extension portion 44 of the tieback connector 20 by
flipping the I evers of latching nechanism50. In the

. f st h
dopofh oS B st g R e Nl b0 in oy
32. dhlahlbéélt Sﬁ’isegzaleﬂ Jri 18Hop Ba seall 89 faua nalitstvaparviapesl 61gamb63. The
he aligning extension portion 44 of the tieback

hydranhm rthud opresirdieictss oguirdermadiate cactakrstige 86 etherfebgefor%g said

the tiebac onnect
intermpdie A0BloE TS 18 GONPBANE 1ol Fispd vl REAAP Wormediate
actuat%f“ %?'3%%&163 e naet l‘ﬁfchﬁ@ g 3 tamel e radialBpipvard ﬂﬁf&ly)engagmg
l'larger. Figures 6 through 10 progressively
and 1at¢l1m§theatser 58 towelhead B4. ri ser 18 into tieback

g}ﬁéﬁt ga tﬁ&f’“&hnl,ﬁ:pg-\% Seratn%glg é?bo?ipfs?eelﬁg fgnd @&mﬁctoll% éaosmoner
wmctﬁfﬁmmheomﬁcmemhe@torm(sm hq@ordnte with the guesenBinvehtion. The

e of riser 18 has been _reduced by half (1*3 b .
pOS1tlomreqm1mdesnam\/BB¢m@EF|Ig¢ﬁnﬁ do éukﬁéhgqegﬁqnqmn ‘P#thfﬁu( %‘Eﬁpgn%bmy‘i 48 in

}Flgure\gr |Pﬁg§r§§ é%ﬁ Al lﬁﬁmtr%téﬁe e‘ﬁ{b%girhi dt|oF 28hEctbPpddifoner 54 in

X1's, eriser 18 1s

accor8aiReRvithethe 9?@%t\/ih¢'dihtibh e Tax esmbfctdr Ipesiviehdrifdadniptisenal single ring-
ti eback connector 20 and centraljzed i
shapes oI RARORORAVISE & PAT A QoRased ks PRishrS fgsigued to be secured

to the §ﬁ%l L ARP S %&ENI% ﬁlee»@?lfiﬁ 3@22@5&(&?& pcﬁﬂﬁ)nblnﬂ in this

near - cont ac The annul ar
embo@irfént Qﬁclﬁ@s@dn@b hiyimuBcallyodperdted cylirsier 61 gonpmested to the opposed
generally aligned in elevation with. the eetho

flangesppiethe grippesband 561 Vhird IRYRS: the iBEpRIERZ{ NG tyghedkit with the
outer c&rgﬂxfr??erggtlal @Hﬂg{e & @EWhdiheRPY4 2T hichydiaflid ERIndensSs is %referably

Into engagenment- wth the 'wel |l head
opera&mlcb)rRQM 29, 8Th®Ré)§/ Z%pwimmsdhe ecruiectof positiener $4rip drraroper axial

and oA RRA iRt AEue S e P Sheiich T DRPRRR HMfcer 65 10
secur@% é’dnﬁgctgy g&s%'&ﬂe? SR pRE, Qh&xréby’ uedinghe gicback &hﬁector 20 in the

Intermedi ate actuator "ring 36 and inner |atching ring
appro’ﬁ)&atea)te:ntwmpéomcmgt oftheriset Supbadaylingl and 53,

505 1B AR A Rt 5
use vgiﬁ{‘ %@E%ck%nﬁéct&oil@ ”E(L'Gmféfztof hesitiofar 58 & sinilag tblthg connector

29 supplies pressurized hydraulic fluld
posxtmabxvia4 Bethahid containg afmnpgabwds@ ¢ GHiEpig8 4Pad 60 ResEprised of two

yoke rsieﬂbong éb?zaw@ fyﬁ 0 sﬁ%ﬁ ?é%l/:g? rliné 2’)90# zﬂ%aéll %BESO gl;ﬂ:é’(ﬂrp face-to-face

relationship to one another and are secured around thc outer circumferential surface of the
wellhead 24 in place by a pair of hydraulic cylinders 66 and 68 connected to the flanged
ends. The hydraulic cyIinders 66 and 68 are operated by ROV 29.

Figures 15A and 15B illustrate yet another embodiment of a connector positioner 70
used in connection with the tieback connector 20 in accordance with the present invention.
The connector positioner 70 shown in Figures 15A and 15B comprises a single ring-shaped
gripping band 72 having a pair of opposing flanges, which is cinched into place around the

circumferential surface of the wellhead 24 by a single mechanically operated cylinder 74
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32. Chanber 57 is sealed on its top via seal 59 and on
its bottomvia seal 61 and 63. The hydraulic fluid
pressure acts on internedi ate actuator ring 36 thereby
forcing said internediate actuator ri ng 36 downwar d.

threadel i, P 6 JB RBoTH QIR ¢ AR GORY 15 Signp RIG oB'the art wil
recogﬁ&g'tﬁé Inéchdn@ @Yl‘ixﬂﬁef 98 ale BE Bpkried bg'KbVQDChl ng the

riser 18 to wellhead 24. Figures 1

hrough 16
i Figmses b andail 6B aluserateoytit arother esrbaimentafe eonnector positioner 76
osi ti gner

s B RE 1 U GeEcp  FoRS B enion

ConnE’cQ&' %bs‘i’t‘"&’fer e?@%vﬁﬁ uﬁ!ﬂ'lgﬁiréﬁwﬂt &dnla@m&oh@nfsed Bi grlppirigEband 78
function of gqpl ng band 48 in Figure 4. gures
formeti3of tamodydkaR 8i0l amls&2r véng Hangadirnds paced dn f%@ﬂd@rfﬁ%fbff-‘é%twnshlp to

one ks B o o, RSP SE: Mol 538 Sl i o o

cylmcﬁ‘id&g L@ ficevdthe hankehdad Wagb@uhﬁ‘ﬂﬁe&xﬁnfbm ngeratepa:lyhndﬁ‘rs 84 and

posed fl anges, which is designed tog be curgg
86 thneh@edd)mt@ached fotherflanged ends. Meoharisalglinders #éand dlf?aperated by

Rovggnnector positioner 54 in this enbodiment includes a
rngl e hydraulically operated cylinder 65 connected to
the OfROS ehbollingsngesn of adcbrlaged pwitly Itieend pbdSentwhirfention,  the
noves the gripping band into engagenent with the
connestariositioneiL(F & EPRICAIOTDOFILIGRY (1) B SERAMR Shement frem; the main
! . QRS ARA 18 ¥nsBiMtion of the
bOdy% fﬁ#’*&é@% %?sol a?‘%olgéet g@éﬁ%gﬁ%r posz ti oners on
main b8dy BE optietrek camieator 2anab itlusteated ErEigeredl7. al i gnnment
around the wel | head 24, act.ivates

he hydraul i
cylniv§tapother %bodé@erefrlé %ﬁ%‘de’b‘}?n‘@@?g‘? g‘?”tt "%‘f?@?w 4thf gonnector
posﬂBh@rC@ £ LY g&!l%rﬁg 7%?‘?5 iteharto 61013{0%5181‘ fotfhell ﬂmﬂhfhe main
iate orientation for receipt of eriser
body Gﬂtmlﬁ tHeativbiacigcorriegior 28, as4BusratedlinBigure 48t r at e anot her
enbodi nent of a connector positioner 58 for use with
the tieback connector 20. Connector positioner 58 is
simlar to the connector positioner 54 in that it
contains a gripping band 60. Gipping band 60 is
conprised of two yoke sections 62 and 64. The yokes
62 and 64 have flanged ends placed in face-to-face
rel ati onship to one another and are secured around the
outer circunferential surface of the wellhead 24 in
pl ace by a pair of hydraulic cylinders 66 and 68
connected to the flanged ends. The hydraulic
cylinders 66 and 68 are operated by ROV 29. Figures
15A and 15B illustrate yet another enbodi ment of a
connector positioner 70 wused in connection with the
ti eback connector 20 in accordance with the present
i nvention.
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The connector positioner 70 shown in Figures 15A and
15B conprises a single ring-shaped gripping band 72
having a pair of opposing flanges, which is cinched
into place around the circunferential surface of the
wel | head 24 by a single nechanically operated cylinder
CLAWS. 13 threadedly attached to the opposing flanges.
As those of ordinary skill in the art will recogni ze,
Whattikelaimedani cal cylinder 74 can be operated by ROV 29.
Fi gures 16A and 16B illustrate yet another enbodi nent

of a connectArtigback to@Retor T6r attudhingl Nris@nsidng it@ra stibsda production
the tieback connector 20 in accordance with_t
assengflEseameprising A han bodpadwed & bp sgvnl%mhww%%mdmwn assembly

[ [
i, UG DO GO 362108 LR RAEB0 s ping therin and 5
connéﬂt@cpﬁkltmnefra@cﬁlplldal- tackee mediatbodys Iw}pclt ds adaptedntmt hmure the tieback
The two yokes 80 and 82 are S ez i.nt o, enga Nt
conngglenarewd Beit@imIcEpA st AYIpiieE OB SR P gasembly.
by a pair of nechanically operated cylinders 84 and
86 t hr eaded| Jhatiekasheaneestarmecordingtodclamad, whsesinihe main body is

scaph i B Fukey tﬁﬁ%%ugv?saa%f ad E?ﬁi‘“@%r ity ?Irl]'\l/iedn\tl 7on,

76y i o % sopbpefitng éﬁﬁﬁ%t %ﬁﬂe R fiAin p S5FeEEsh 5€ nain body is

adaptell $08E Ko B thOubiéa ﬁt@ﬁuétﬁm&@.@éﬂﬁlﬂ? at &e%ﬁﬁad&' | head 24
prior to'installation of the nmain body 32 of tieback

connect pr Zordhéaﬁelédcl(%hﬁ@ctt deBrdi i:U @lafgﬂ 1, '\x‘he)‘éiﬁ the main body is
0 e

anot her “enb I'n accor ance present
adapted vebé taupled toehe emhefttherisermtsig. i oner (e.g., connector
positioner 76) is attached to or integrally formed

W th the maiThe BRBNck3omfecton Caccorlirge ko andinedy ofurtBer camprising an
illustrated in Figure 18. CLAIMS What is clained is:

extensiongortiarheniipledda pleemain Yody. at t aching a riser string to
a subsea production assenbly, conprising a main bodz{] .
adapt eds.t o bEhe dighackd comnertor acapwling o cdalnt jlprwherein the extension

assenbl hayi nt r,al ssa
portigt ognesplly 9tndikofy 56 eec ang 8 S PBET e lapkel BTk fypytg ond of the
riser (‘s@ﬁ‘ﬂge‘ahﬁhé PaRdihp 0S¥ theCANR §fing Corl Mige BEbIRa bRdNuctithi Gdtembly and a
dapted to sécure the tieback connector around a

longityidinal rpfr@fﬁlemdaaﬂed dorcored any mispkignmen @f she epd of thpsuser string during
landlgg 09 e risgp stl"-’}ﬁé’ enbly.

7. The tieback connector according to claim 6, wherein the profile of the
extension portion is tapered along its length from a top end, which is defined by a generally

funnel-shaped opening, to a bottom end which couples to the main body.

8. The tieback connector according to claim 7, wherein the extension

portion comprises an inwardly projecting rib formed adjacent to the funnel-shaped opening.

9. The tieback connector according to claim 1, further comprising an

intermediate actuator ring disposed within the main body and an inner latching ring disposed

- 15 -



2. The tieback connector according to claim1l, wherein
the main body is adapted to be coupled to the subsea
production assenbly subsea by an ROV. 3. The tieback
connect or according to claim1, wherein the main body
. adapt e o
Wlthlg gg% ﬁ'n%{i he SaltJ rf ac% Q&él’&ﬁq@%t iliégrs B.Ech?rgﬁ] g ﬁa(rg rhpper and lower
groovi aedpled o dnpagd awellhcaddahesubsédiprotdndtionthestmblg.
adapted to be coupled to the end of the riser string.
5. The {g.ebapie GERRRLEANAEL AEBEdiAg 1t cHif 9) Whedeltl tHieintermediate
conprising an extension portion coupledt o the main
actuatmdyzg @d imher lpichirgoingbrvecopperating tapqnedgutf@cqsmmh gnable generally

ol 8 eich) IR Rl SBRRERE abhsplbraciel or wansverse
movén@&ﬁbﬂmet@%reﬁdmﬁénhge riser string during |anding of
the riser string on the subsea production assenbly and

a longjfudipgl Rk bomadapt fééofcﬁ’né:% r @& "’IO}’ further comprising a

msallgnrrent of the end of the riser string during

hydrdudio QJlrcsgumfvaﬂ\raecawpwtoShc mmagn bady, Whech wbtmacttlvatﬂdrﬁappbﬁs pressurized
accor i m6 V\/nerenthe le of the

fuic 35 £ el et cBinores velEmotie g iifle sp@a indiprhag inner wall of

the rhdR b%ﬁg whBiet] theSprieduri28dl RYd Fore&) edintefmediate actuator ring to move
funnel ='shaped openi ng, to a bottomend which couples

genenatly taniallyedrrveiideyly, @hichtia tuinetrusts herinesstlatchiag gtngdiorgove generally

radiaigof WPhiep v RG] Bepeanyt SR e ccnt to The

f unnel - shaped openi 9. The tigback connector.
accor di Fy ItO olkg EFt?ﬁcggcof’ﬂ?Ctt‘Pfe"icc@iﬁlﬁ‘ﬂﬁ fos¢laign §nWherein the inner latching

ﬁng"jbogﬁoﬁ{s %bﬁ&ﬁzt 195: cb@ndi sposed wi t hin the mai n

an | ner atchlng ring di sposed within the

i nt erme at e’I’ﬁeC iléggﬁ(f(r c&ﬂrﬂ:gtor V\AE%BI%II%EJ] %1 Hl??r \’J/l'%}é:iﬁ]l tﬂg connector

ri ng has upper gr ooves adapte engage

posititBkl beapgrigs 4 hﬂg&uxbﬁgaﬁlapé@@ﬂ@bingnbaiﬂslmvhlg/ opﬂxﬁed Thtages which fits
tieback connector according to claim9, wherein the
arouq%@pﬁggpg(@tlahwﬁpgta@fﬂ}cm% hsadi i nner I atching ring
have cooperating tapered surfaces whi ch enabl e
gener al 1‘5 akheticbacky epmnestor mv@%tto oflainh d 35 fbrihgrogomprising a

RS Rh S 1, SRR, b AHEIE S e

activ@ted e ketfachCsysitiongeaigesahaigrippidg bﬁtidl tdgrip dengirdusifagntal surface of
vmédraul ic pressure valve coupled to the main body,
the wighhead. when acti vated supplies pressurized

15. The tieback connector according to claim 13, further comprising a
mechanically operated cylinder threadedly attached to the opposed flanges of the gripping

band, which when ti ghtened causes the band to grip the circumferential surface of the wellhead.

16.  The tieback connector according to claim 1, wherein the connector
positioner comprises a pair of yokes each having a pair of flanged ends, which are arranged

around the circumferential surface of the wellhead such that the flanged ends face each other.
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fluid to a seal ed chanber di sposed between the

i nternmedi ate actuator ring and an inner wall of the
mai n body, wherein the pressurized fluid forces the
internedi ate actuator ring to nove generally axially

or verti.call igh in turn cause he | r. 1 atchi.n .
gt d Tovelts B sdmiebBh e RUTE B 4 L§ AftingrYofifbiifte o pair of

hydra@[€ BRSRA cotinkéted RLtheRIphbbaRE fladged chieof iheBakks, which when activated
connector according to claim9, wherein the inner

in a reteactedipegitionicayses dpyakse to gripthgreincnmierentiak ayrfacgrof the wellhead.
segnents. 13. The tieback connector according to claim )
1, wherldi n tTe tsbaciecdnmectopasotding ter claionbs,ifaskeraomprising a pair of

.. si.ngl e ring:shaped grippi,ng,.band having a ed

inech R YCaperi ST Area AU F RIS & P orPer BR diagged ends of the yokes,

whiclBWhEPGEhtehed da8sthé gﬁ&@ 1o &fip tH@rcubZbrastfal GRARRCIAhe wellhead.
according to claim13, furtﬁer conprising a hydraulic
cylinder connected to the opposed flanges of the
gri ppi ng band, which when activated in a retracted
position causes the gripping band to grip the
circunferential surface of the wellhead. 15. The
ti eback connector according to claim 13, further
conprising a mnechanically operated cylinder
threadedly attached to the opposed fl anges of the
gri pping band, which when tightened causes the band
to grip the circunferential surface of the well head.
16. The tieback connector according to claiml,
wherein the connector positioner conprises a pair of
yokes each having a pair of flanged ends, which are
arranged around the circunferential surface of the
wel | head such that the flanged ends face each other.
17. The tieback connector according to claiml16,
further conprising a pair of hydraulic cylinders
connected to the opposing flanged ends of the yokes,
whi ch when activated in a retracted position causes
the yokes to grip the circunferential surface of the
wel | head. 18. The tieback connector according to claim
16, further conprising a pair of nechanically
operated cylinders threadedly attached to the opposing
flanged ends of the yokes, which when tightened
causes the yokes to grip the circunferential surface
of the well head.
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