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TI EBACK -CONNECTOR AND METHOD OF SUBSEA P
TI EBACK BACKGROUND The invention relates to th3m“mmmll‘|H“"“Hl“
connection of a marine riser between a well head
‘seafl oor and a pressure-controlling valve assenbly =is6166*
(tree) upon a floati ng pl atform at the sea' s surface.

The pl atfor @%ﬁ PEUei O of

hydr ocar bon él% ik Cai sson
Vessel, or T %Bla n# ng?or drilling into
hydr ocar bon reservoirs, The ends ' of the marine riser

typl cal |y possess someBAGESROIND ¢ oaiures for

ﬁ%ﬁt@&h aded RARE O Rfiod BEa hideids raet ereserd hestihead on the

separated parts. One such feature |s terqe? h
seaﬂoorSirrcbssprpssum-do,ntrallmggv@m agspmblye(traes apomit feating REHH at the

' speci al ed cr | '
s SPAEh RS o B0 B Yl P8t o o
SPARW'IB& MO AU SERSel, AfOTéBions lieh Ptbomk o5 fomeinélnng into

mor e parts or specially shaped surfaces1 that ar hvsical
hydrocartiaac hesdrvodrs. cBhe tsa duof Fhe @A 1SR SYRIGRN ROCRY Sorpg, phys
£ aPaes Rilt aftd One
featur?sc;s B%Oﬁnrég{ or?%cg%? zc:et?c{lﬁll (?fetpréﬁitggg géwgny c onnecefp)? ?g s Oo
such fegRtdliteraee a thmmgbm@’ aT4sgunghit Qfﬁﬁlesltl$8é§§1ﬂ]l 3i YAIYIRE ]S spec1ally :

shapeci)léqseg;r ﬁ%:ltlgg rfg’lhg NIRY. I lﬁér 8&@(5{1 ﬁ.%cfﬁgﬂe%tlbxg r@g%rgr#]ﬁ{lst oef the riser |

with ﬁﬂﬁlﬁﬁﬂpst}&@es(:om%ﬁfef @licH Feairélés ohe or kesrp pahssm'cs:peellagly shaped
wat er- or gas-tight. In additign, the coEg’lctl

surfacketitt AEs atnshed, ceih deriiioehec P HITTRIT OhvRtant ARy for 2
r n WohinBkibh Meatut

remotﬂﬁgperagecf %ofln?%tr?%ttg}b)g tiﬁabc%d grrhtv?g? %ﬁ%lngeﬁ?@goar?gt oS in e

demar¥RQY. A ithe StreBajokntumdaniser flexi sigaificantly, therei @ $tifarpsidual

be necessary. As a. result, the v
bendufgeglpmeggs aé’ldetePi}?)‘i‘sctgPtl Vuﬁtrﬁfot&q‘né’a‘ r?ﬁl tgr%%égw pg eg&bn in order to
keep 1?§ftﬁf%§ Yyafdrl BF DRGSR, THRAditisEthe cérﬁx\wﬁng Eamrefsunusimdable mate-
"subsea tieback connector”

up and dampetingl betyfeen thmnmrs lotver tamanus apd éhe V'eghiﬁdn egfcixdnanng must
N Merwator LAd n QASECBAk-up and fail-safe
occur gg@g%ﬂy,l &de&g#&r d & %nét?énes %%U%Jghdg peciall ;p an '
-funcusﬁ?g’}hgjdb@elecse\sjgérgce on the exteri or.of the well head
(meking it the "male") #‘e as a fan

C HE e it tbgwg@ogﬂpaethé PWreS AR d]{l)é?mgg 1351%%%% pment
aissem;o{}'n t{t&‘%d tt@ EEéi' d P)%ver Q@t%m@i‘ﬁhcﬁ&ﬁfedtﬁ“idbeed tieleie ropnsector”.

I ons. ating hydrocarbon glroductl on ¢
- The @sahblyr is cquxoeedarmd puwoyebes yofarebyst, nhigh engineered componen s.

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 t_.o carry the load
 and execute their numerous functions.

On any floating hydrocarbon production platforrn space and buoyancy are limited.

One method for supporting the weight ‘and tension of a_marme riser is with individual

flotation vessels, termed “air eéﬁs The air-cans may be permanently attached to the riser

along a significant part of its length (termed “mtegral”) or only at a single point (termed

“non-integral’”). In the latter case, all but the uppermost part of the riser string must dnﬁ
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One nethod for supporting the weight and tension of a

marine riser is with individual flotation vessels,

termed "air cans". The air-cans nay be permanently

attached to the riser along a significant part of its
length (ternmed "integral"), or only at a single point
throfiglerpaskage fromeidrin elgeredme)r oftie 2iheansat The diifiing, pasts inddude the lower

t.he upper t he rlsrstrlng must drift 1 _
e 4P P el A P ot G PasERon S 000027 ¢ hr ough

PasSEAGEs &, M desirdbefand Bwedfrerbdifusthnid é‘zgﬂsonn'ﬂit&)n features to be

drifting parts include the |ower. term nus and an :

as spaadh 4 fdnetarastpassiblsne? el the oPFRIng I éhe HF 2R A% hk?\tﬂSFsas small as

| I Iy y

posfig 8 & M kWNBF O AT TR NRORIM AAMPEL LY

t harhet dmxgnrxénallagga is to lepatde theperesmrily k@usseommcsmfdatures while

ossi bj e, in order t Xim z he anount
kecpRg b PEHOLF RIS T - AN AR Fesaied han e ggrit complex desigas
Forfnanéeonﬁmhse b @E&%ﬁ §Hdp¥d rﬁ%?ﬂéshnd/ I iti

cos%%?}#g?@on features, y E't?y ee F}ﬁ Atphe over al OF OVErLy senstive
opemtlametﬁmd typhlly ttﬁmmnh@tmrr sémgth@d shH lpnited rezhttvevvptahconnector not
: gFleé designs, costly high-performance materi al s,
SOCSB Fdspeci al |y shaped parts, and/or overly sensitive

opesRiaitematiNE byilegiak|dll tHiecon@BaiRmt featured RAGHE réstricted air can
still-limted relative to a connector not . so

diargesrs 8 b el onjanths bees miniue! elosaidyfraBiengtaghed thidie lower terminus.
C : n
TheRAERY PR EAHiRe BE Brovifed B e alaftlaBLlubi? The feamres on the
lowéetaimines nmalythedheied © 4 hfeciabp&jﬂle éormed e the BRterior, similar to that on
mai ni ng features nust then be provided in a separate
the ‘§§§lé‘1‘|‘ai y. The features on the |ower term nus may be

| T e phi@teRas3 BR6TyANuR 8 {18 éxfa@ﬂ@g DR el REbEARIhOWicinity of the
simlar tothat on the wel %ea ﬁe separate

wellisabniihy m@@tnenbmand@p@m@qélay apy diveq) by ubsraall baat #pd submersible

| ni h e Y.
roY el St bR 9,88 BB kp BB o, sud
eﬁ@\l/y ﬁﬁ@ﬂéﬁa@leya %eaﬁ@dbéf%ém bﬁ):nﬂlal@&h&mképﬁram‘ memBers: the riser’s
operations on_the platform Said assenbly nust enab

l e
lower @@M@&W@rﬂnuéﬁwérpoag%fém fgptes fesonseqian %ﬁsgmbly Ytselt, and the
we lfﬂgggpers the riser's lower ternminus with mnimzed
-~ connection features, the connector assenbly itself, '
anM hieal mhhheaﬂ):tmgappilmﬁon hanenlymnefsealixtgﬁjlomt one leak path, one

lication _has . only ope seali oi nt P
set GRneiE, G T meteoeitncein i ot et 3 o RO R iitpnds very
higt ¥ a9 PRl PYadRgi¥ousM HBSEARHS néSladger than the minimum required.
- stress: joint. Tdthis end, the following invention—a tieback connector for Subsea tieback --

is applied.
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hi gh | oads, and needs a passage through the air cans
no larger than the mninumrequired. stress joint. To
this end, the follow ng invention-a tieback connector
for subsea tieback is applied. 2 SUMVARY According
to the current invention, there is provided a tieback

connector for attaching gumMEEeyRretring to a subsea
production assenbly, conprising a main body adapted to
beAcerIgingdo theocurreat nybrtéan, freatlisroddeds tielrsk womagectardomattaching

. : suffichently large ta pass an
a nsgﬁgﬁ@otf%%g%gﬁm%téﬁ ﬁéée&bzq(, eclo}él’pngmg S Inaipy 8ay agapteds to be coupled
to thpaebsen pneduction pisechblyohivigg AReitrd) QeysagywdycSuttisieAGR PrEdto pass an
secure the tieback connector around a

t
end SFP&ﬁﬁeé SEHE Heredier ¢ sernestor pogiionsreeauplst tohide raaipchedy, which is
adapR¥dad EE&ir@ fhqu%ﬁmbd&mgﬁtﬂlfj g@ﬂn@é%ﬁ@%&%rﬁﬁ[ brPlRe SPYURLShlead of the

to the main dy whi genera
subseay produeticaissymblyaped aancktémarnaportipre cowpled @ themain body which is

[.tudi.n rofjle,,wherein th rofile of the .
eencl A NGHORl Pt p pan Eoetupuhend s donsifig! praf.awherein the
profile0sf theekteidibrt Portidn defapared ai@m% itd fer@tiIRORAob ¥nd, which is defined by

funnel-shaﬁed opening, to a bottom end which coupfes
aj

a genegallyfunpglishapsspeningetorpdattopbend whigh beupdetatpttbeimpm tely.
: h i | bsea h
VR ot o R SR S HPRIETRL Yo et asemt

subs¢atey aRO¥a production assenbly at the surface. 15 The
[,n bod be adapted to be coupled to the end of
Itrrﬁther mgg%’bcg&/mﬁ;g bepdapted @ b icowplpbiq thsnsubsse preduetioneassembly at
the s@ffadenWar dl'y projecting rib fornmed adjacent to the
funnel - shaped openi ng. The tieback connector may

f uFheeaindodp niayebeanlapted ¢ bechuplel taaheieidosf the Figer string.

di os§d .Wthin the nain body and an i nner_latchin
riﬁ’Se T %‘Bb%‘e"d’r{?\ﬁ“t PR COMBIF A wpwierting gibdprmedhadjacent to the

funndlishgpedpRhidign the inner latching ring has upper and
| ower grooves adapted to engage a wellhead of the
sublsetichsck goargcint may Sirthey compeisé an éntermakidiate asmatoatrimg disposed

eyl | ad 1 l_at.chi i ng.nmay. have cqo atin .
w30 B 0 S 8 G RS YRS ISR e et
ring, welter¢ia athe invenaehimy rihg chadalppat @id oWer RoVERRSPME 0 engage a

IE“&]O %eneral Iy radial or transverse novenent of the
wellhepd, of the subssa REpductien assemblye ti eback connector may

f i i ! re valve coupled to
RO SRt KT T RS e
surfagaseglsich enathde gendrallyt axial srewdreich] chawehent 6f fieagadtor ring to translate

into g%ﬁ%r‘é‘ﬁi?adﬁﬂgr itlrgglgvre%gig,c?\}e%ﬁ:g? éﬁ tﬁte ?rrﬁ)gg iart]c%ir?gngng n i nner

The tieback connector may further comprise 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, wherein the
pressurized fluid forces the intermediate actuator ring to move generally axially or vertically,
which in turn causes the inner latching ring to move generally radially or transversely into
engagement with the wellhead.

The inner latching ring may comprise a plurality of annular segments.
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pressurized fluid forces the internedi ate actuat or
ring to nove generally axially or vertically, which
in turn causes the inner latching ring to nove
generally radially or transversely into 30 engagenent
with the well head. The inner latching ring may

COMRE téithedtoP bosiAbndr Al comfHikt Al pakeEPRRES each™ h%vﬂgéea pair ?]f flanged

connector positioner fmay conprise a %'Ir of yokes ‘eac
endsp 3hichgarg a,ﬁ@ngedoarounérﬁ@wrc eentighsuwrface of the metbead such that the
nferential surface of the well head
ﬂan% HHQ%E?%‘% I anged ends face each other. The

t i €hatkbackrwoandavsr mmy fiirtiter RempieP pas &Ff dyBaiulic @flinders connected
hydraul i c cyllndgrs connected 5 to the opposing

to thej opposine diayged ens, of \fag yekesypvhich yhem a5hyateh @ Fetragted position
éthé ! unffedaf ip the

causm r cggn]%eg?(e%??éﬁé (gfjbrf aceﬁo s ce)/&ﬁﬁi lgh&"ﬁihe ti eback
cohhedchack geynettor lrrtverﬁlubcrmonmelsaa paiir of ofechanidadlyiopatated cylinders

threaggér %hﬁ% ?%éh@eﬁ%ép}a%%%?ﬁdl %Oﬁiééac&%dct ﬁWhgﬁlen tightened causes

the yok&tb @ripdhé aiusi@fercntisl sx@ﬂa@esotttﬁe dellReddhe
circunferenti al surface of the well head. 10 As used

As upd Berain, thretermas igouplel peaaiptes;” Cisopled’ or thediksl ewintended to mean
|ther di.r.ect or
cithel Hivebt G ARl b ERGETINS, Ty FUICATEoMIE G Pl deviee, tha
conntdion ey badhagh aeilret:hednneCtdmnenCthk@Igh@lymbﬁeéthoﬁﬁéiﬂnoﬁ via other
d .direct connectlon or through an indirect connection
eViGEs QT EQMMEFIOTHevi ces or connectors. The present
' Wﬁé‘?fe@éht hﬁ@‘erﬁoﬂm%r nlﬁflbé’i‘%\faardbé'rqggces ORe sﬁylg !advanta e is that the
advan e is that the 15 connector-installa &
connedtér {rstallation i< aff tbatdmtlosﬁl mnbroﬁtapemsmmf of tie pxroddct(dm platform. As
ti,on becongs .ch

such 8 o P B hcabrhn AR eHEIARE e Tt dndbr Rt ghe connector

fails tclatch gropdrBi attaRbeReplhded Wﬁhdﬁ@ﬁa\hﬁ% fEReAC 8 MLhBRUhe entire riser
havi ng to break and re-nake ire riser string.

stringrplhe copscgyenase asd apry of bisk arsfthereby mack rqdmcb Hyrthemmiore, the size of
e fESHE ol SESHIRLS ' S0 b4 oD HRRRERES BRI i

elementodondecting the veglthedd ard ersanten@m@e@tsmwe 1dak t1gkt ljbigB®etween the
ri.ser terminus; a single leak tight joint between

welllEd el er B 4 SOBle PGRT9A% Ghechonsamh e effeqjingl thgceonnection;
conné@ioh f

SENIRSBLAL GRS A8, b SMTELLR i AIRIEE s of
smallgr) pvqrall dianefter; ehesting; pravkn a\atclsng[bbrmectux@elambntdlcalﬁBb aised; and the
load %x stt n% '{o ven | a ch| n 15 nnect j n el enents can be

Saaity Aot FUER it cat oA P e 51t Soiestpr Suen cgsirained to a
smalM&etAll digmttetie i f the connector were constrained to a

25 smal |l overall dianeter.



-4 BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete
under st andi ng of the present disclosure and advant ages

- thereof nmay be acquired by referring to the foll ow ng
description taken in conjunction with the
acconpanyi ng dramnngs wherein: Figure 1 is a schematic
drawi ng il ust BRIERDESCRIPEHIN FHE PRAWINGSy | ncl udi ng -
air cans and riser string secured to a subsea

welAl head coyplate umdmsikndmgl o€ theopreisent alisrdostan erd wilvdntagee thereof
present inven [ 2 IS a schematic draw.n

qQn. Fi
may|he aRauiad .ba{greger&m to35% falloraps (S AIPHIPR kR Bosigitpn with the
| the present invention onto a subsea :
acco\l;\[g’ |$1 géﬁjﬁ %)Igléla production "assenbly. Figure 3
i | Figsire huﬂsscdtemlatlg/ demtingillustiating epadkctoomiafrsy, inojuding air cans

end B R o PO ot RO PAR ARy S ooncance with e
pres&fi\W¥enfignf rom a wor kboat or alternately, the platform
crane, with an ROV (not shown) guiding the connector
| nchup¢ Adea sqhﬁgl@tle derwing ibsiraingsa Mordioal 1aWering a debagkeconnector

' eback _cgnpect
in a‘fcoé FREk ve%‘n Sc'S jen ? ‘?eﬁe m}qﬁeagg%at‘ig%%# > a ﬁbs{?ﬁﬁ)dumon
asse@blyt. he connector, and unlatching of the handl | ng t.ool
by the ROV. Figure 5 illustrates alignment of th
i ! Eigure ﬂlué@%tm ideplopment ohgher tphek-ORATRIRF 1 ﬁccerdanfﬁ with the
pres%thqR lélé)ir"l %ﬂfbet‘fl'é ellhgécggf @E sg‘%s:rl;:% lcr:(lt)déﬁrdﬁ&lg: ?%sgrrnﬂ}a@}bh'agwﬁime from
a wbxﬂdbustt bﬁtah&nhﬂely rthe gplatfarmd echne withean IREB¥ clnot chowen) guiding the
onto.the wellhead. Figure 12 illustrates | atching of
connefor ifta ISR connector to the wel | head and riser by
t e JRrd/4 jinisBfes SindBAn @i of §18 tiebhelSédnab&ooiRo @[ﬂ)@é‘m}f@ﬂt securing

of a connector positioner, which enploys an

~of thgp sichackd cerinegoe thyie awm\@a@mtwegn@mppmaﬁg ‘bfaﬂ’& connector, and
unlafé&ur : ﬁ'ﬁxdﬁﬁgt&‘}%y%é\ﬂﬁﬁ\{ﬁate anot her enbodi ment of a
C or I C

oSi tioner, enpl oys an ROV operated -
dugigupy d rxﬂlhldtxiafbs cyighmest ofghé ppérrigtopmsitionfivgu tiesfubibel-shapked tip of
15B 11 lustrate anot her enbodi nent of a connector

the tisback ¢ImEFtoT-whi ch  enpl oys an ROV operated single

e %@Hés‘:@—ll 0GhdtRAELL Kbk PO Y riB@NHo the tieback connector.

- Figure 11 illustrates the riser landed in the tieback connector onto the wellhead.

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

Figures 13A and 13B illustrate one embodiment of a connect.or 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 pésitioner, which
| empioys 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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Fi gures 16A and 16B il lustrate another enbodi nent of a
connector positioner, which enploys an ROV operated
dual nechani cal cylinder gripping band. Figure 17
illustrates one enbodi nrent wherein the tieback
connector Is installed on - the connector positioner,
glird 98SERSfrates afnbﬂmtdmﬁaddnxﬁhacivhemnnehet @onnégtor positioner is
| ure 18 il l.ustrates another enbodi nent wherein the
inte et wighdhs tichagk cpmneciont egral Iy fornmed with the
t 'fl?@g qﬁ@&{tﬁﬁ mdy e Qﬁ&%ﬁﬁﬁle't@%ﬁbh@ﬁloﬂﬁi@an@@s and alternative
susce e to various noditfications and alternative
form. osmlﬁsmboamnemfaue pEasery m‘fenttlhe apgy mby wexef pxample in the

are s of .exanpl e | n
drawes e et Soreifepaat & GGl B BHAReRoBoRher tat the
descﬁ‘;ﬁ%v%.rt fohﬂq{er&ﬁeof éﬁ@&ﬁ&'&ﬁbdﬂﬂn&xﬁ& i$ @bt hlté’tﬁYeﬂltB lirhit the present
specific enbodinments is. not intended to limt the

invergroms tnthe partiewler (fmsodtShl@S?shrtRaéleﬂfaPHflé?%CGi%’éi 65%183“"35 and

cou AR i iR o LRI 88 30 et oy g et
dmnk&&@ﬁﬁ&ﬁﬁd&&bé@&%ﬁaﬂ 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 elenent to
engage. Also essential is the riser's |[ower term nus
(or an extension thereof termed a "connector body"),
.likewise with a simlar profile on the exterior
surface for a connecting element to engage. The
connecting elenent itself. fornms an.annul ar band
around the profiled portlons of the wellhead and
riser termnus. The inner surface of the connecting

el enment has profiles essentially nmatching those on
the wel |l head and riser term nus. The connecting

el ement may be a series of discrete |atching segnents
(often terned "dogs"), a collet, a. flexible split
ring, a pair of clanps, or a series of threaded
fasteners.. Were the various connection schenes

~differ fromone another is the design of the |atching
profile, the neans of. closing the |atching el enent
around the joint, the means of ensuring correct

posi tions between the well head, riser term nus, and
connecting element, and the nethod of operation of

all said elenents. In one certain enbodi nent of the

i nvention, the.connecting elenment has a canm ng



surface on the outer dianeter outside of the portion.

that latches to the. profiled riser term nus, and

anot her carom ng surface outside of the portion that

| atches to the wellhead profile. In one certain

enbodi nent, the carom ng surfaces over the riser

t er m nus and wel | hdgir aarep DESCRIRTYONS f set from one

another. In one certain enbodinent, a camring partly

enedsentes tantbst AipdubSed tiback ﬁﬂﬁi‘éctm@ is thk erafihtsl, indorpasting some

surfaces on_its inner diameter that mate with the cam
speciglly fshened piafilenen theomsieriar SvEfaes Sfentonngebing elgmephly ggpse. Also

t [C 9y

esser B FTR il e BRI o b AARILIOR (h b lepaft & eBiftctor body),
.hke“hhf:‘welhya sipplatr psofilbenchaepiengr funface fobetcmmn:tlnggéqment to engage.

term nus and wel | head. Force .is, applied r, or ..
The FWSFHAE ¢feaeat 167l AREHs EammyOBY Hytrd iR BRATEL Biptions of the
wellﬁﬁgdeﬂi&cdeﬁgerr@ffﬁfﬁﬁgt TUMhrRF stiface’ 68 BRCEdn@EtIng ERnRRAt has profiles .

ternative enbodinent, force is applied to upper and :
esseltiallgmachifia tese oh tltldwelllmmand mgeriprmings pahe@@metmg element may

BT TN T T

a paiflbf £18MBBlor@eABI HOthediBEALRENET. the connect i ng
el enen (s) Bot h canmi ng surfaces: rmy have portigns

wi Wheze gme@pxoaﬁgp@epham sehemsy diHer reBmeAnPHYT & isedesion of the
to cl h f
o FHEDE S0 BB O ko 1 e RS REERES by Ameens o
ensuﬂhg E&oﬁbd ;bdmﬁmgieavéem fhlegshéljhead;phsdr)temhmus; eanqumgectihg element
- force into a cla g force. Wth the help of noderate
and the matheshof Qﬂﬁ@t%éﬁflag\ﬁﬂ’é‘rfé?’%e’ﬁfso retains that force

ang, the ﬁpjer&lb&ﬂnfeﬁﬁbf {HeNnt 3R {Ne%ﬁn&tlﬁé%héi’ﬁ&t has a camming

across the jOInt One or nore prOJectlons off the cam
surface ngp. HEy owteg aljamelet Iputsidreef dhmpotida s laighenéo the profiled riser

term{p8 G A & e SOy AT OPBRON (IR BrchBdiPticKvellbead

orce an

profife nﬂﬁe§ﬁd Rert£h eaEHIdiveE) thd @am@iing isntfacosverer vile trisealtéyninus and
up. An outer nmenbrane with upper and | ower bul kheads
wellh@dtaawashquy@ffﬁya&a@qr@ appwsEures for downward or

:Piér\@ @g?fzﬁﬂee%bo‘& [midi®a C3H ﬁhg%gngh&c@&%‘%ﬁ& 't&dins the connectmg.

as an open position hape |'arge enough t
elem@Asi |M Ieksi siefacev e itshiensrediaesd thatofateewithritle Icamgsnfaces on the. .

connt g e, et P e OF SRSl e o

radif 'm&teRdrit o G gbxﬁ&cffﬁé‘@ﬁe sPSPhieh théréby b#?lﬂw@'th@ RldMgping force
pOS|t|0n|ng, and 1 nsertion of the riser

betwteem miseutermifive dndrweltheady queglsaappghlgédp aqppgrr oF Jawertsyrfaces of the
cam- %rn%rg)ytfyd?aedl{c parlessgrnI {Peffe fct 1fnho(%fernen owit & &B li]é%fx:ctlvely |

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

" In another alternative embodiment, more than one cam—nng may act upon the
Idlfferent 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 aﬁd its mates. Both

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



A nmeans for accurately positioning, particularly in
the vertical sense, the tieback connector upon the
wel | head prior to insertion of the riser termnus is
- also provided. The correct position allows proper
operation of the connecting el enent, maxim zes the
forcdjf.rﬂw-ai ¢clamgingt fonee  @ith eshélp afahodavite feotien, dlﬁe slhaélow angle also
maxi.m zes the preloa

t
retai ‘2‘2@@(‘?%? ntF?]f“{ngmgé’@é‘u“PP &0 BRHP ﬁé’ﬁ?‘oa 7»;@055(5@;; ei%n

of OhBer FRREESdREnEL AR arih rﬂa@%ﬂ?&ée With othBEcam surfaces on the
wel I head i1s fixed by an el enent that grips the

comeﬁng]ebmmm,ypmglacﬂlsy asn ta prbeide b@@nld;b' tousvard papsgaging force and

con e n rofile. ng_ el enen I n
SR o BRS R e PO e B LSRR ST (B n outer
merr%hhﬂ WK R ﬁé}am‘dﬁb{vbﬁgﬂkhéﬂd@ cBhtaRI the hpdreub pressayeskfor downward |
act uat ed gy di fferent neans, such as by an annul ar

or uhyard sAviemeahod the AgM iigni | ar to that used to effect the

g?gﬁ%%? gﬁé ?ﬁme‘h?ua cah %Béng)é%kla%& shz;gzég gﬂ@ﬁ%ﬂto easily slide

s ac ans are
overQhé Weﬂh&ﬂgﬁroﬁleaﬁﬁdl hggé eficghtfor tieatset teemineisghibe (eﬁsdyhmserted into
ti eback connector and to react sone snal% bendln%gg
assist in

the GepReAIG TleBentt | My UPIa BeingniuARel TSIl desuidiag MRS
the gningf B(H‘t?(ﬁﬁﬁ? %d\ﬂgk%ﬂ rlﬁ”tﬁf@h&rcsqaﬁgp&hﬂﬁu@ 'Fﬁ@?ﬂﬁmel may have a

es up th e riser termnus and
specmbfdfﬂatb pnomqtmsadif gligning ofthe hiserftemuisusand p05| t i on of

E%ql)lfpargcgﬁ%'ﬁﬁ? glélfe)glglrgrfﬁémf?ﬁggy ip é.{;'?nvﬁ%ga a%e&se the tieback

: conn‘é@tlol' RBad thd felhall (RIR NS iistertRMYof the FiseURImPAS id aled pREided. The
force left in the gripping elenment. In_ various

corrmtmgtmm allews brapive operaer PHHe qoRBPWIngeleRARtERBRIZEEyRe draw-in
dlstance ?mé Ill)%gmg zﬁ to[e%}{%é'o‘%rthfnsEPéerfdqu%r[agmﬁkﬁf]‘E ttheB?&oad of the

I'ng nmeans nmay | nc
_cmnﬁagsl a flexible band, gripping teeth of varlous
~angl es, a cann1n r|ng surf aces 8 chanbers _
 fob i Pite therRASUIAnEO, S Gonasiire QEP}CHEW*W respect to
‘the »%lﬁleQ& 1saﬁ%d']9y Fxg'efe?rfetnt it gﬁ?s ¥R QltRad, itPEisal gﬁﬂ%}ﬁlﬁéﬁ beyond the

per nmanent or ctric magne shear pl ns, tents
special ebukieegng praien{le gmppmgeaieraemtalm §ascni apen pesitian |tlsahallows the

o RO KPR B R DA e s

diffeRER ik ahk NEich %6 b hi #ntlaf Bydrhulg@sam Mg imilar fotthat used to effect the
pressure and grip over a period of hours to nonths, by
mairy e@mvgntmﬂrﬁboug%ema@fk sigabare ckhsr grﬁmmgo@\e%%trﬁr@d%wt’é‘g means are

ndl i gﬂ r t QRS ti8B3RR Tonnector,
B
and RQéatt doaiidnyall béhdﬁﬁgemoﬁﬁ:hts&bﬁnlﬁxﬂ@ﬁ'dmmhgmngahs risg terminus as it is
flip | ever engages/ di sengages the catches.

inserted. _

~When the main connecting element forcefully mates up the riser terminus and the
wellbead, it must override the force and position of thfz auxiliary gripping element. When
the main connection element demates the riser terminus and welthead, 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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A portion of the tool's structure extends into the

ti eback connector, ending in a firm foot in the

vicinity of the connecting el enent, of a dianeter to

contact the top of the wellhead. Wen the foot rests

upon the well head, it thereby sets the | ocation of the
chambdre Bacipplfing hediaalie passsurehie mefaaraingfringhia @rel ¢ri aymither direction at

. connecting elenent--with r t toth I I.he
varioyso §fneso Pt 361%9 REFIAPDS e © ff:ﬁﬁ]f;np%g%gﬁj SQ%’:\%dpmﬁo%etems yielding
eleme?%ég?? g\:/]eg'lea fot&lr Jr%tme&ﬁﬁiéﬁﬁfoQa@%e?ﬁ@H? Rinchetfieehle tbasd. Different

the latches that hold the tieback connector.
- amoufdisnck egtag hvolwoé oxi dther pylplpbamqeyndélgﬁ GYEIS ARG &ydraulic circuit can

connectors at, different .ti ch adj ust IS

it GORGEERYTE T CUHPOREATE S BT houp L entisty .
Cofpttidpatit Ofumettte caflibeshomittd upoh @qi@@dhm@ tqul agelatblies ogdogs or
‘the deploynent, by such neans as_ heavy set SCrews,

someenther meansn Anyematiod ofntsghingfietaching Mysh berRP Yitggndly. In one
V n
certaf BRI, £1imte Bl AL FERERGR e Bl

gas kettionrbfithetbolk strierreneltéhbBdato the diebeh}k cg)a.ﬁkcﬂbr ending in a fimm
| ocates . to a_ speci al

f he
foot ignthenaringlyt @l Higt eOTOSEARE 0 oﬁigmenlt,t q:ltie gc}xfuBEtlelh éo &og{g@h{hei fop of the
wellhe&i:I gglt%ﬁ th@ tﬁ’&%é ﬁécﬁlntﬁé welihegt, 1?@1@1%‘5?%€tsftﬁ@ [Bcﬁﬁ@n %81}16 tieback

conn roner ring I1s ployed
connetut--ahd almdreﬁdre bf) t}tdqmtmﬂ cheaadtipg iedemens—-wéth rsypqqg tq Hie wellhead.

The oISy BR BB Ponbbre R85 o DEeRRRE U IRy bl Saisance
betwdeCAE 188t Whd find @ﬁé&@tthhtoh&hethte apebaék cbenecrsl | Beed eadiheool will
t1 eback connector is then subsequently deployed to the
typ1ca/u;,w deplay Sgyemh@onm;)rs A oliEferept )tm@q;mégc}t adyus quﬂérpeccssary to

he. accur at el c t ot
| compgﬂs&ter eoart \lljarneaélc%sa H} %m%q'agﬁ)cg‘l ﬁ%geigjlgsgxﬁ%rgcﬁpaéadt ﬁl hﬁ&s during the
deplogieieat, biyRgch Biegis afsl lfeamy kot séreom) ¢the spirit of the
I nvention. Such may

) de b hyd
f Jn@plaaﬁ@atereavm@gnt  Hecdhatmea iop s Fisuaottiidipg andesjeasing 2
wellhtegd %&gl&lfe cﬁlaeage' ﬂgmagnﬁtsﬁm%&@e ub@ﬁ“tﬁ@tg%sﬁéﬁ% lieu of the

iTron o e noving parts. Al so, the tieback
wclmemcnmadtlm gaskeqdosates toraespecnahgotiwn the wetbeasly ed f rom a

el 48500 bt B8 R MU il B oposione
eéﬁlra’w FBAMMRIBnaRRbOYER p‘o%mashar M i@tdb?loyed Byehs\RIO3htnd attached

t he connector and the handling
to theswpﬁmaﬁamwo fdeploxingothe getual comgctoaom Iﬂiuﬁ éaiﬁ» fhft psitioner ring is
wor, kboat t h rgui
ceptoff SR pg A oD A KRS Ik B Qs WA e Kot Ip of the

welllRh@TeTHe titBack h@mnadtb is tHehesubsayienatly deplayed tto ithe wellhead by the
| owered over the well head. Wen ihe foqt. of the

ROVhaneisimply ¢@Bes 0gREPD theaccuiairdy Pated RRTHARA NS he
R(gth%ner gé? 2 hfeﬁéfrh&fé?l'}%? g%ygdcﬁﬂl tf tdhdRehh&for W&lo&)ﬁepming
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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circuit, retaining pressure in the gripping elenent.
The ROV then unlatches the handling tool fromthe

ti eback.connector. The ROV can continue to depl oy

mul tiple tieback connectors over the subsea oilfield.

If there is a S|gn|f|cant durati on between connector '
downdimg| offj thenworkbdat: | The RQJE ;hlotryﬂa’efn into tthe hrbeulim piresy ef the Tieback

e

over tHeORENHRAd P MOIEHAChE B6ot If @i mmlﬁg B lcogies td fest ipcethe wellhead the
section by section, threading it through the

ROVamerglame, theagrigming: hydramic fupetion. s fhe ROY ben (ks 96 the bot-stab

e S50 A5 R g Pty v i

tool tﬁ!’dﬁﬂ thé alzbadlotcbetecttandTha gROVokar{ @oniitie tovdeploypmaitipde tieback
padded push-bar) .to guide the lower termnusinto the
ComF%ﬁﬁavebﬁleﬁH'ése?loéﬁﬁ@k connector. The production

FF)EC;]/H Eﬁ%{n sOWeLEmifiGnt (RIrFEI HBMR (dBEndMedd Qi%?ﬁi) Ehe aﬁd riser

ot-stabs into the primary circuit o

deplcqmmm,cme rRO¥neayicavarght lopenihg an the connkectars wish, ll@ifr“teliﬁtt caps to
nnect.i n eJenent contracts simultaneously around
Prev‘ir’rﬁénte&%w‘f?el%\ydg riser terminus profiles. Since the

prpfehh»eﬁné YR ﬂ@iﬂng prog@edtiRAAiteoraNeirs tudts ditkdser, debiidn by section,
draws t and riser termnus together, alig

| ﬂueaﬁhmt ﬂuo@gtf ﬁhn @ircRags e At semgirody, tha Tiser alawe twﬁ%@%rsached the
deptlé ﬂf me w?lﬁ%e‘égnprrﬁg %Vt F Q&Sdﬁg dte‘nl& 8%4 Vﬁgmdﬁlg%ﬁﬁéﬁor The ROV

connec or Sl over

then \i&lﬁéé ahﬁgd:]f hiviedtishiobE(ortitseova: gpppdﬂg;r@laddﬂf@ush&bam)mbegmde the lower
termfnglgl g.ia,toatgle Ef;}rq]r&e ?%Fég?{lg%cge%ogggggégﬁ%?}{fg 11|1c|§1%n plat%orm ?owers the
tem&ylggmoqggq,eﬁﬂegdhe primary latch circuit. Turning now

to Figure 1, an-offshore production or drilling
: ap7|5h¢ RtQ}é then hotesatainbe thenprimanheirprtesk e campesior, grmeraizing the
TG AR50 L e B 5L RSB Dbl AR BRI o e

wemtaahlan%semﬁaﬁmatp%hm t binpe ebsrbiiRs tyfpdBr @t@@oﬂa{ﬂe mSglad flanks,
ri ser systemwhich conprises air cans 1.6;

this drawis tee wsﬂhqariea@émewﬁné@ﬁ dpeetien, aligng thany am ﬁins .qlegree applies an
' elast% 4%Fer1]$)4dty tci%l? : Z’e S&gpé's 2'1 % # h%@%ls%‘ldrametﬂgu&ﬁtlrc tieback

noori-ng lines or
connk€tds shighthyedbden $)V816theT\hei11wad d\demmzllﬁleh éiepgmppmgue}cmﬂnn is made to
the buoyancy of_ the rls? stem As th

- slip, dekrmabycksqdty r telgaserhydigty lc\/ﬁr%/ Sur&p(ﬁ‘fcé’c?sahyea reéi%g ¥alye)agts force is
o'verr"iﬁdén?e)ﬁ'thgﬁ; a@*ha\(clgamqt shaped vessel hollow on the

I1Ted wth air on - the inside thereby

nmafunmng bowdo Fagure 1) an effgidre pradesiéomer dilling@pparsis igagcordance

with ghlergrgsaetn?sm\t/err]l 102 1§dsh£)wn generalljy 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 prodﬁction assembly 22, which comprises a wellhead 24. The hull 14 is stabiiized
bya plurahty 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 holl_ow 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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t ensi oner whi ch consunes the space and buoyancy of the

hul | -14. As those of ordinary skill in the art wll
appreciate, Figure | shows a conpletely assenbl ed
of fshore production apparatus. Figure 2 illustrates a

wor kboat 28 installing tieback connector 20 onto
tensinaér wisiahl c@dsumebithd¥Pdc® nd b;uqyamy ofthahilgn4t e thossrdokdinary skill

connec! over..t he | | hea l.and t h
in ﬂl‘?oﬁ‘ﬁe%{“o?l’%%‘i‘? {F m%?é‘é*dafﬂmpgﬁalys%séiﬁl le{’h $#fe production
appatdt@pack connector 20 to the wellhead 24, as descri bed
: in _greater detail bel ow Flgure3|IIustratesth

| oflesrirng ﬂétishtatﬁglat\i‘/@llké@% 280nstelingtichackopanseetar 2entonuelthead 24.
An lg(ﬁx i Q#a v ézqﬁal z{ixgmhﬂ?ﬂgba%i( c%gmﬁ%P)q 28(8\66?816 V@éih%?(ﬁé&, ngtld the tieback

e art apprecrate

conret©Pa0 orichanwethead 220andseche thoviebett chnmsot@ 20i toah¢ wpHhead 24, as
- off a crane_on, the production platform 10 or other
descgb@ﬁmagre#@%mméﬁmvn pl ace of the workboat 28. The ROV

%%?Téegltlﬁga{%é htEA tlb@?x?l?é Q%nt?e%%ﬂ{e ﬁx%e'& Itr‘r?gat%ﬂég:the wellhead 24

mthdaeh&milmg ol t30eandeRONVCZ0. Aediadse aif oodingdyeskill Hbﬁxekart will appreciate,

" connector 20 rel at wel | head 24.. Ti ebac
the 3Rl GTec8 Ao D HETHAATD SV S BRIGTE OBl SR he production

platfBH5 80 o‘fﬂﬂep i€ metBhdism 3¢ plal06f fﬁ%'%rﬁ@é’a‘x’ 282 TRBR@V 29 positions
~central passageway suffici entI | arge to pass an end

the tigba¢kheommestor 20sntoi axjal Idightmentewrth tithwetlhendaddk Thnhardlioe tool 30

el AL A5 A RS AR S v 2

| atredbadle crireeitos 80 FosRABEImMInt Budy 3 @efinel iy diestitat @ylmdncal wall
actuator ring 36. The inner latching ring 38 has up

34, Bheimabvirdygtorsasceniral passageway swiisieniy dres i RSk Ag emi ﬁﬁthe riser
strmgﬁI 8I tﬁexfef}gggg ﬁgbﬁkmoﬂfl?&t&t Hur@Er %m&legﬁm %%Hﬁ%ée%hﬁ%r Ting 36

together forman annular ring. In one
dlspcspécwfthm thebmdinnbody, 32j ghd a08mn&eQanM§ rmgn%8 digpgetchevithin the

IENTEXEATL A TGTRANEE e (ERT B N Bp—"

and 48 HPRYInREOARM: rirdg$8 | is%ﬁﬁéaeslm RraRy uﬂmumlse Bmafts WHich when
the inner latch ring 38 have sl oped surfaces, which

placeﬁotoaethatt formy amran@nbr fngt Freeng wpecifigembodimenineight (8) segmpyts come
to t
st D, P sk SRl Bob . 1R Seebls il el B ne 5 o

also khé¥gn &btheiast Rcloig\sagaentby Thy thtatiledintd ddshalor rivy $6addthe ésner latch
. the internedi ate actuator ring 36 axially downward
ring ¢f ihake sloprd surfadss whish 4PREratANARIORCATOEE do £ARSE ‘h?] gjner latching

‘Ting |3§tt§ hieg O%{’Ongl% risep lg'aﬁdttﬂgw%gﬂ&grﬁ 10Rifl et &lﬁcm f?x‘flﬂler below.

surfaces between the intermedi ate actuator ring 36 and
The téteatonriag 36ais abiiveged by by&@ulid Reid; whidcforcmsrhe oitenmegiate actuator

ring 3 FALY CGRRBEED WO PP I TBa) SVait TR Vg i deching rings
38 viil the @b&gerﬁﬁgne(l;‘tst'hg B PR thiPhbed fethiin I inBrireBiate 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 —_



adapted to correct any nisalignnment of the end of the
riser string being attached to the subsea producti-on
assenbly, as shown in Figs. 5-11. The profile of the.
extension portion . has a generally cylindrica
shape, which is tapered along its length froma top
is defivgbd4by awpenelmally filnhel- $h~apeldaftlpned opsning giénds al bettom end 47, wh1ch _

oSk SUSRECLI LD Al RSO A8, 0,8 BOLL ISP ecing i

49 PBfhtd ABja3bmO0td el HNESI-MApedWpEsthY, RheiheRid aggéheﬁuy%e -shaped
fornmed ‘adj acent to the funne shaped openi ng, which

Surféh?&s a generally curve-shaped surface. Figure 4

ustr s t bac connect 20 beln ecured b
{54 8o G, SRRl SSRREEH O 9, PELIR EPUEST DY o 4 o
~ the &ﬂter @iﬁfﬁb‘ 60 tHaRd]1Kédi 4.2 @mmﬂgﬁbaﬁ@ mt8| ﬁﬂ a Giretpfdiéntial clamping

menber which is a conponent. of main body 32 of the
mentbiee hedh i @m@émoaﬁntzzf map bedy 3266 fhertgebaflﬁ@m]@é@m P@nAdfer securing

e i) 0BG BAYNERE Lo, BORAPUNIIL ERatli oot 20 Fom i
ahgrﬂﬂg eitehhen poetiimcdd chthaeiebadk &nbstof 20 ppiftippinp ehd kevers of latching
Iatﬁhlng- mechani sm 50. In the next step, the riser

mech %“?% owered into the aligning extension portion 44

by 11t B2 nelkt Qtéf; | 1@ rﬁéxafs‘ RNBWRd RS thé hygﬂlﬁgte)%nm@n Pb@ieht4 by the
5. The funnel -shaped openi ng 46 of l'igning

floaténg etaﬁoml baras dhistratedfint Figute éba’dike &@rmvé@hmedzwmmao% of the

e the termn ser t he. b
gl cEiehpn 35rom A of dis hshpck cOBheslir 10 helpt Bfideufy Hifhugps of the
riser! 80iAtd fhe tiRKAck codedtbE20VeThdIHad 184 alslvit irﬁp@ﬁie 5 tilted from the axis

connector 20 at an angl e of approximately 3 or larg

of thejwpithead 84 ard Hekpek conprckns 20 ag anglejof amrpxwéelgﬁaeblaﬁ@er
t h%lé}llré‘se% déflt Pt rggt%‘s‘!fvel? ARN&ELD rsta%gmgl ﬁxthgéfr £ n@to tieback

: thealgnln tension 44 permtsinsertion of
- conrec®er2018In F\ugufestmmdaﬂpﬁmmirymrgﬂederarcgu#ﬁpenmts insertion of riser 18-
ure t he I ser

w1thgb L’org ngg}gotélgd L}?}gFI Flls(a,ll%m ntbyﬁ"xraggre% tt{“bﬁnw pﬁnser 18 has been

redu@éd Whilg (939 83 hxﬁ@ra@ﬂbn With %hghhhg eﬂten!uhﬁ 44 §§F1g118e b Sthe riser 18 is
h very le angle to the wel | head axis,

shovm snthl wr}!lhgttﬁ @ngl@tq ﬂp@ w¢lthsad 2gisj @ 88 hdwviriguge |lgrﬁb@|nwrtlr$ is shown
ahgrg: dwx?l?é EI?? Ofelstzoe qth\évevxll llllljxgaacfj ?%égﬁqgﬁécke%%nléftﬁp 55%8 %réntgglzed in two

locafidns. MEindllys € Fighré $1 ClQi’lﬂi)deetlehs/ c@hﬂbhﬂdstmﬁﬁdﬂl 1htoetlixﬂﬁkk connector 20
connector 20 and in full or near-contact with

- and feflllraeapaontysievishaihsadgtlo o Vet Ao ales s the end of the
nseli]::lkg £& ex?ﬁﬁl(l#%x A i ER6LAL Withlthiaes dﬂ%@h}?ﬁ’e@?%e%é Bf the inner

€ upper grooves 40 of t

latcHing thg 88. ring 38. In Figure 12, power -fromthe ROV 29

l_ g e1§urtehleZ Iggv%r g;nct e ﬂd’\y% Fatches tge inner latching ring 38 into
engagement with the wellthead 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 'a_.nd '
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 53,
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 hy_draulic fluid via valve 52 and fluid flow path 55 to a sealed chamber 57,

_12_



engagenent with the well head 24 and riser 18 so as to

connect each of these conponents end to end. The

inner latching ring 38 is engaged and in contact with

the riser 18 and well head 24 by applying hydraulic

pressure through valve 52. The internediate actuator
dxspoﬁdd@et@éeraﬂﬂ 1hﬂ’&ﬁﬁéd1htﬁtacmamg rinigri$ 81 thavmner amﬂe%daof thg main body

t apered_surfaces 51 an pec.

32. (rahick S dhesalgd QP 1 bap ‘Gélse%rj%?)?]%ﬁn 1&@%¥1a ﬁ;&:alt 0l,and 63. The

hydra@HE UAhiar fésglﬁetébts taP st RLidtet ferdiate riakl 361 @diodly forcing said
novenent . o the inner latching ring. The ROV 29

interrsedigtk i aetuatqyr s 36 | dosaveydir aiiei @OWIM%I@ mevemant \é the u&ﬁranedlate
flujd h. 55 |
acmawgkégdfooﬁ%eg\ax‘é La?%hﬁ%é‘?ﬁ%g?a & ac %cyr m“far&a’féebg a gaging

andl&t&ﬁng&[heﬁsemkko&élmadtzhe mai n body 32 Gwarrber 57 is
sealed on its top via seal 59 and on its bottomvia

sdagured 13ndir@gph elluqsrytpr BYIqus qm‘rggdgnﬁqtéég’ﬁ @oggf:gor Cm)sxtmner
i nte 0.
e SR B Mtet) 0B PE Pithonion. T
_ positiBRMEEBPsdied af faﬂeﬂnﬁteexhﬁzﬁdltatthlﬁladiwﬁmoﬂlorr Dﬁ@le?@'lpﬁp:mg: égnd 48 in
Tt s LaLen 16, 100,36 Lo o A L LA e i
accorﬁﬁ% egg?rlg t%;b'reéz hOLERichS THR! BH%t&%oblklbﬂétfﬂo%ﬁf%& f4isigle ring-

a connect or posi tioner, (ﬁart
shapedf grigpéng bahiatkhaong e paioof 2ppesed fhaog@‘s W@M@Sﬂ%lﬁnq to be secured
o 0B b YS L e RS RART B 8% Asoner 34 i i

_emboaim&w iRuB i siftBlel Hydreﬁlh%l[)eoﬁeratEd @yrnﬁ&r BSkoﬁﬂcﬁbtékBB the opposed
['Tustrate one enbodi nent of a connector positioner 5

4
ﬂangesnof tiecinpingeand; 16 whieh mosewhe spPESshanH. mfPrf‘élgagement with the

outerC orryt}xen ér%ﬁtnﬁo%lrfta(l: QF f eigelﬁx g@&hseﬁuéh§&gﬂhcﬁc§lhﬂgr 65 is preferably
ppi ng b aving a pair of opposed

| operaftécﬁlngE)V wl The R@\d 88 ipgsitidng the lbenreeton pesitiones H4Ha ﬂampr@pef axial

. circunferential surface, of

and crgumTTERE LB S IS EDRG et SN S PRy g Bnder 65 to
l {eBalcit rtnb 20 in th

T T T

apprdplmtegmmqmmtwgt foarmenphoﬂhe migergfnenen lepding.t he  outer

i Ao a8 afospie Syl SR o chac T pogigmer 58 for

use \gﬁh tﬂ_@%eﬁ@ﬁ &ohnB&tst 20O NSorirdtetor GusRtichar SPas Isimmmreto th4 connector -
in the proper axial and circunferentjal al.i
~ positameuhdl in H@t wnm gappiag b @ s Cringing ripd & g § comprised of two

yokepﬁ\égtlégge%% g J s%?eant?i ﬁﬂe%ar%%&'eﬁﬂ? Belce®dn | 'fzﬂ:e to-face

ngt ackc ector 20 in the
relati@REHIP P loak Qn@thbxeiﬁdaix‘e aecired aroeloélthﬁ owttr ¢ibmmfesatiall girface of the

upon | andi ng." Fi gures 14A and 14B ust te anpt.her.
wellhoaB @4 imepiace by 2 R%rn?]%}‘}xd(ggu ylindgrs Ic m}fgg dv\tho tRe flanged

ends, Iﬁle ﬁlg&gﬁ i%%&@ﬁnd&% ar%B@ﬁﬁ:ﬁny I@@V' Jgi oner 58 is
_ the connect or

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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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 fl anged ends pl aced
in face-to-face relationship to one another and are
secured around the outer circunferential surface of

threadddy am@dHele&adthddopplsink atamgby aApdiase aff drylma@uls]cd:l in the art will

cylinders 66 and .68 connected to th ends.
recosmfe, g EIFREA Gy liNRITAS 86 QA4 B RS ot ed by ROV
2%1%1.5’!39 yé&%ﬂ% 3683065 teBydtl b ahBodiglenfBPO4 B&inector positioner 76

Iment of a connector positioner 70 used in
used irocometticanwith tthe titteck icehmackorfrineascondane® with dlee presrmh v ention.

th th t
o B8 S S LB A0 B v 7
formdd Wﬁ@?&&g 8004 H%Héﬂﬁnzgd Briisi placed ipdfate-ffface relationship to

opposi ng flanges, whi.ch'is cinched into place around
one ariother.ci Thumveryokes 80 and Bacwe shuedred iplo w&e@&nbylta the outer

yhnt?qﬁag ge WEC%FI? %eh]ﬁéxéacf pE %ﬁte epgdblp é({)%s ﬂlnﬁgr?a?lfc;ﬁé égraksd cyllnders 84 and . -

86 thRhdadlgafiadhtd $& tel flanged BedsarNestahical ¢imdgrsi &deandt 8’@31‘6 operated by
nmechani cal cylinder 74 can be operated by ROV 29.
ROVIﬂ9gur es 16A and 16B illustrate yet another embodi nent
a & n%&fb%ﬁm?&ﬁ' tl'nong&ozcﬁmcyse\gltlh n tﬁ@nrifr%e'nfm iMbdofion, the
the treback cannector 20 1n accordance wth
conn@jt@ﬁﬁi@itldnﬁiv éngl, @:Dnneo&]’fpwxﬁomcr foxig ac&ﬁp&ra%e]smm fiom the main

- gures 16A and 1 npris and E
body g aEabH thnee%ﬁalk%‘f g tﬁgweﬁ@ eqtf %‘Eg‘é%‘ thiagellation of the
-mam?)’oﬂ? 88 o ﬂel&ﬁ:ﬁ%oﬁ&ecft&% L&l 1RkIrfes M Bi 1ene anot her.
2 are squeezed into engagenent _
wi Inhyet laaoth@ut embodigienhidr 4csardapes wabeth@prqsa@ Im Titip8a theprmector

positghef (T n Bty LF D ARREA 1% 1 RETP o ) FLERENS i e main

body‘?:XZ'dflﬂlﬁjeﬁtﬁ&a&éc&méc% 20/ & itipstra¢enh RigureRGY 29. I n one
enbodi nent in accordance with the present invention,
the connector/positioner (e.qg. connector/p03|t|oner
76) is a separate el enent from the main body 32 of
ti eback connector 20 and is secured-to the well head 24
prior to installation of the main body 32 of tieback
connector 20, as illustrated in Figure 17. In yet
anot her enbodi nent in accordance with the present.
i nvention, the connector positioner (e.g., connector
positioner 76) is attached to or integrally fornmed
with the main body 32 of the tieback connector 20, as
illustrated in Figure 18. - 14 LLOYD W SE
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CLAIMS 1. A tieback connector for attaching a riser '
string to a subsea production assenbly, cgnprising a HLOYDWISE
mai n body adapted to be coupled to the subsea

production assenbly having a central passageway

sufficiently large to pass an end of the riser string

CLAIéE%rei n; a 5 connector positioner coupled to the main
y, which is adapted to secure the tieback

connect.or aAdisbdclacainectonfozatathing a gsarfstrong tofa sgbsea production

assembiyy eATSpeTAGB AL ROBGEPEN 1t BE EUBRAED b Sipyea RORfce assembly
havin%g R&fAl bXssS%’é\i'd‘}'%fﬁééﬂty 18R F@@Wgass af@dnb astteiiseparing tkrein; a
nd a longitudinal profile erein the profile of the
connegtot pmtéw\mwnlecbw the maimbrdye whighds adapted tosaejre thertisha
top en ichels ' - .
connel G a5 P B L X, BRIy BSl S
and aP&d¥nsich portieén towpharis thomaachady veldcloisdieneratlp cylirdrivatly-shaped

wherein the main body is _adapted to be.coupled ta the . .
and has Avapsn gpd and ﬂ%}gltaé%élrﬂipﬁlesw g 91’59%1%%"' $xicpgign portion is

[ G cear di : [ ' -
aperd AR SARRTRLEE CBEGRL U i LB oty S s
openifig, @6l bbitomn end yehitH gouplestttheguaifidody. 15 4. The tieback

connector agcording to claiml, . .wherei.n the ' .
is adapted tlg. a ﬁ)&ng%to %ccpmngeﬁ)acqglfn ﬁh»é/her'}?isngtrhg A body is
adapt&d 10! B’égtou?}ed-f@&e@u@&@%odl@ﬂﬁ@ﬁés@ﬁlbgoﬁl@ﬁ@ib’}gadEOB‘/I. aimi,
wherein the extension portion conprises an inwardly. )
proj ecBi ng rlihs ticbackeepnagstar agsording toheaimy hnwhergigihe gnain body is

openi ng. .. rthe ti j to an
oGPGO ugifia RS PLAIAGKSERRSERBY achossheg Lo oy,
actuatqr ri %edie@@@é&dm%tbhh@otdiﬁg toaclainb ddwheneth the main body is
i nner latchin ri %{di sposed within the internedi ate
|

adapted: to e upler gy the gnd dithe BIESYRRer | atching ring has
upper sand I Quef R QbRReAFARICERIRE 18 RERAC Bwhbreinh@Rextension

of the Subsea production assenbly.” 7. The tieback
porticiosongises amimeardly peojedingrii forded ediaseat to thp gunnel-shaped opening,

i nt er nedi at actuator ring and i,nner | atchi Ny .
B A M T R
compIE R allihtérAddidk abtuatoe Hil AposBAMEIRE thedhainlb@dpand ak imer latching

~ring to translate into generally radial or transverse
ring dispesedwithisf the firetermesiate petuatar ripg.rwhegeinghe mRer lajchigng has upper

connect or gccordin 0 i M7 LS
and I\GeR R0 4 ofiaet i Srkobfs HeBhil o i SbRRpr GG 3
whi ch when aghé Viebs&tt cup@itéregcodireseuliimed] whereid thoirdermediate

seal ed chanber di sposed between the internediate .
actuatgst tiag cndr inngr dAlghiaE BOE i HANErCORRPIATIE TRRRES uffa gyhich enable

gener@@? {%i{ag Pl; DERIERSWh &R I ettt hifiStol tRfisiafd Bk BEHeAIR radial or

transverse movement of the inner latching ring.

8. The tieback connector according to claim 7, further comprising 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, wherein the pressurized fluid forces the intermediate actuator
ring to move generally axially or vertically, which in turn causes the inner latching ring to

move generally radially or transversely into engagement with the wellhead.
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ring to nove generally axially or vertically, which in LLOYD WISE

turn causes the inner latching ring to nove generally
radially or transversely into engagenent with the
wel | head. -15 LLOYD WSE 9. The tieback connector
according to claim®6, wherein the inner latching ring
conpri ées a il WeBldk!bnfl t(ﬂncﬂz%rﬁfn ngtfﬁ wh]epemmkeinner latching
ti eback’ connector accorcf to any of clainms 1-9,

ring cminpfiwsra;ili_nehtwmframaulaosegpwtstl oner conprises a pair of

k h f flanged end h
2t anglhar B dendk Bmesiir araftBiig: ochs ot SHBRE 58 Swhétein te
conne%lr &)Bﬁﬂgne?lé@)ﬁlphlﬁ@ata pdie of yoxeeesctemAtng Rp4&r oﬁﬂ@rﬁge@telﬂﬂf .which are

he tieback connector according to claiml
arrangedrartbwrd therprimiarential gaiface fothhwllg dj %lcb;ﬁhatﬁh@ flanged ends face
hR)&ﬁnnect ed to the opposing flanged ends of the yokes,
cac f'ch when activated in a retracted position causes
the yokes t qhghiepadkh@néibdioratcerdiny toallaigutd, zfmehemfcomlpﬂ'sing a pair
10 wel | head. 12. The tieback connector d’;\c rd| n
of hydraylincytinders coractedoippihe IPRESIAE Bian S F|‘§ihlch when

actlva?(fysfnaé %jtra%y 4 ;gtgﬁfcﬁl égﬁggsaﬂg%x Aol Q!ﬂh% &Fbuhﬁ@reﬁﬁﬂosstﬁ'ﬁge of the

okes, |ch when ti ghtened
duwahses the yokes to grlp the circunferential surface
of the _well

13. At c . .
subst angi al | eégcbﬁég qgnlrfsgpxb?cgoaﬁggdol %glew,gﬁrther comprising a pair
of mdcRAREARCEprRed REIiRRFOTRAHALIN hdE R 83he oppding flanged ends of the

yokes, which when tightened causes the yokes to grip the circumferential surface of the
wellhead.
13. A tieback connector substantially as hereinbefore described with

reference to the accompanying drawings.

-16-



