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Uni versal Connection Interface for Subsea Conpletion
Systens This application is based on U S. Provisional

w®adosnt208ppl i cati on No. 60/ 616, 289, whi ch was PCT/@82008036017
Cctober 6 , 2004. Background of the Invention The

pr esent |nvent|on relates to conpletlon syst.ens, for
subseddHVErsanik OfR8CHA rfage for Subsea Gomy |t|0

' nveﬂ]fsn é{hﬁb%r?gsel%é’se% 6WUV§ rﬁ@wéléﬁéf HAGR A?Mﬂfc@ﬂbrﬁ No

the con I ons ween t he various conponents of the
60/m1p| 239, shicly sasrilethdn tQuoberd, 2004i ch are used during

Bi nstallgti n and t.esting of the conpletion system

iﬁﬁ@-@ﬁﬂ—@d—@%‘%&—@&%ﬂetl on systens conprise a nunber of
per nﬁﬁsrﬁréé(edtﬂﬂaﬁitbﬂde%@é@wwrhplenéﬁ%pst@m@fdn@bbb@@dn and
a tub |n%&ran ger, atree, atree cap, and a flowine

gpsimeds etspepiicalty the invanjion relstesien? uBwersal ingeaCe system

e [

388 Balb b Sk he PRRSAL oBHeb RS LAl Systom
ah@ ehe! el @whivkesdres hseel dyrinkingtallblicRBhl testingeofethg @oaypletion
di sconnect package ("EDP"), a bl owout preventor
Sg’JthD ), and a tubing hanger running tool ("THRT").

ri {
Corp TEGPES I S8l S5 i 2 Ay e Tgenenuy
irsaajledoctdmpomenta, spmhtaa:a meallheadf & gljma@ hengermadiresld fyee cap,

o485 R SR SR Sl U ASS frienBp i Fingb St ool
mﬁﬂ@rﬁéﬂé%séo%hw&aﬁlw‘udng métauaﬁtsh éh@[bst'h eflteavedmpletion

of each of the treég, DP, the LRP, e flowine
SyslﬁpErTlaeﬁﬁ tooés My |@¢Igdﬁ@rlqur 93@@@%@99 V{*Rlﬁ )g@n emergency

5@5‘ (lét: F%]C%gggﬁg f : lbl&ﬁ#ﬁ?ﬁ%\}’%%r gart : c} Q?ublng hanger

L@rﬂ'ﬂﬁ@ttﬁﬂt( ‘THHRT h@umfganstalnatlmmnestlr@dandfprbbaclwm It fnessaed
may i ncl ude anlnterna rofile in whic thetuR\e(
camp@eentssandam&dar%ﬁem@? top; 3 epRN igachgther My
pgﬁ}éu!a{?@o‘rﬂﬂguﬂﬁohmernal profile which is adapted to
recelive t tree cap. During the assenbly, testing
and pypitatly, |tba upipes ead of eaol of dmmeﬂh@doileatrgystr@EDP and the
vari,ous onents are..sta part,ic

ermbuSena T sRanc s3feaaLbPeRarRbin® thabgiion. the

|6\A'/1@r SHRPSI e dUHPoMAE R tE ERMERE L RFEthé flolvirie mm@mm the BOP

Si nce each hub/connector interface can be desi
are\depualicequippe@with a hydratitie eonrectopios §I9|6)¢t'k5%|b’|9r'ﬁ9@€tﬂ‘9 the

1885 HSHB o, Pl PR e

ehb&f tites wveinesd fna;ahbbadd@i lgtmdaltprofrmt ie whitth theftubing hanger is

desi gn of the tubing han wel | head
landed. Moreover, in some syste st e tree may include an internal profile

which is adapted to receive the tree cap.

During the assembly, testing, and production phases of most common
subsea systems, the various components are stacked in a particular order, such
that each lower connector portion engages the upper hub portion of another
particular component. Since each hub/connector interface can be designed
independently, each interface is typically optimized for size, strength, and weight.
Thus, the various hubs are often incompatible with all but the one connector they
are specifically designed to mate with. The design of the tubing hanger/wellhead

interface and the tree/tree cap interface are usually similarly customized. The
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interface and the tree/tree cap interface are usually
simlarly custom zed. Theresult of this design

w@bkiobosophy is an i nherent inflexibility in theCT/US2005/036017

installation and test procedures. Summary of the

Invention In accordance with the present .invent
resut s ﬂaﬁdie@tgmemhllqsephms %’héﬂherﬁe'i"‘H@ﬂ‘E%'P'BW Bribe ipsgalidtion and

te%@lg c?% Mth a subsea conpletion systemthat

es a f| rst conmponent which conprises a first
Sommawtofdnellrnteembace a second conponent which

conpri ses seco connection i

o B RRcE B 4 Pesen MenfaT hARE anfdingriBidtans in the
plidRart bfe SGHRJSBEB Wlﬁhr ¥ stigsrddmpiesorf é)fsfﬁémw |r$c§@dl=!§5a first
connection interfaces. Consequently, the th
co,mppmm mhn¢l~scwp@msms| a/finst cangstieraibtesfaget a sgc@nﬂbsaorapomeﬂé which

first ) (o} r
chhbBin R oS RBE e, A AOER ERIReM i morces o
trﬁracc@nﬁle@twmm@trfeo@ thatiedragiesertanito bststhe firstatidgecond
profile and the third connectjon interface con‘ﬁrl ses

connaction injerfanes. IConsaguRbing third FomRaNeH ik PRRrABYRYY Prgageable
wth RS d13he ARPAA LB arhdishenfi/ent | on, each of the

second Zonnectl on I nter f aces conpri ses an
ext emadcordaricervgthpore embodinent bithe hm\refmtloommxtmfdne first and

e R eesiaTBle e ComBrosA ik Bgedans She i fif connection
Htél'?é@e% rREE la9ocH fin fHéPfs ?eéﬂ)lé bvnﬁﬁﬁé Rﬁ:‘klrg'ﬁ?éﬂé Mahénother

of the |nvent|on eac the first and secon
en@ndmnt@ﬁthmnwm@oegaMhe §est apd speand eqsiectien interfaces

oS, BB GBS PR GAREIR orories o

egtepdl 6@nr$edtc5raﬂlﬂ6h ctudes gagelabhgthay iscertageablesath the latking
anot her enbodi ment, each of the first and second

Pedfilhect i on |nterfaces conprises a production bore and
the

o RSHEAREEL S RO Aol RN st and
smcﬂmecmnenuc&nmtemiacaayomwnsms & fisk dealimgsanfaoe,che dmrddartnection

eptice T BRS AAARGR SRS ARG, T8 Tootety sesgnd fealing
s&’rf&es%ﬁé @Rbadiutlie bRk nrhow Bééla% aRother eABBdINNT %Bath of the

U. S. Provisional Patent Application Publi cation
fm@ an@ sesureLaB®Rstion iptarfaces cqmpaseSaa erasuictiery bore and the third

HRFRBRATLAF SbeB G EEBLRR i I BiaRisban o

prdtivetiort bérel nt er f aces bet ween several of the varl ous
tool s and conponents have been standardized jn

uni véhgaresyHANRINRN HAY bedribized #heoriunetiprswith Soyasietngf
sfcﬁ)?%?ér)@&“ EtlgﬁysygferﬁfBﬁetn‘\éfgllléﬁoﬁtrﬁé{ﬁ%ﬁs' hcRiding!8sk&fisclosed in

confl'gura
U.S. Patent Appllcatlon Publication No. 2004/0079520 and U.S. Provisional
Patent Application Publication No. 2005/0098321, both of which are hereby

incorporated herein by reference.

Thus. the present invention comprises a subsea completion system in
which the interfaces between several of the various tools and components have
been standardized in a universal configuration. Consequently, these tools and
components may be selectively stacked in any desired order and configuration.

The invention therefore allows for increased flexibility in the selection of
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The invention therefore allows for increased
flexibility in the selection ofinstallation and

WO e®@biosy3pr ocedur es, thus provi di ng opport uni t PEEUSNG/036017

savings in costs and tinme. These and ot her obj ects and
advant ages of the present inventj on wi | |

ingtaiiatien @ndrtestincheroce YRR, Hi SRIOK! |'f&joaré%rétm%%$ g)ﬁ sayjngs in

r to the acconpanying drawi ngs. In the
Céjﬁg%naqmethe same reference nunbers nay be used to

denoiﬂaesa and aﬂhecohjpohsanﬂsadvanmes whthequresentiivdinten wdl be made

aséé{gm% & FeSRe e 5 RS ufth ke R pocgpeanying
ﬁg&vaméakb%ﬁﬁgé:wwhé%rembwﬁwh«m ussNBdepete

ersal connection interface of the present
smlaemmpnnernsguﬁh@ varipgs ambedigheni®li nal cross secti onal
f enbodi ment of a subsea conpl etion

LAMNGS, ronent s whi ch each conprise a

uni verg@aé 109®ﬂ§‘m‘ehm1lcl repasdentationf oftseveral @vergonents of an
invention; Figure 3 is a lon |tud al cross sectlonFI

exeranlasy subsea GomPIStiomsYaIaM EORPriSe & HUKersa
cﬁr‘?ﬁ@étﬁw |Hf%rl%¥:§to§gﬁé E reédant mv(ehgﬁn St age of installation

avi ng severa ents whi 'each conprise a
uni vEigumé 209Meng|ituﬂ1nalmress sedfiomial view @fr ars exemplary

o LS B S A e i
ehgRBbiprigd PunitERal EbriictioN inteffade b tie presant pveAli@ed

view of the portion of the conpletion systemof Figure
3 whiigure 8 is édanpitudinalsfoss sestianabvienwsof a seerirdexemnplagy

g&gg’gﬁg%ﬁ% a@tﬁsoesa;cg‘rﬁéf\ﬁh%%b%t\égﬁﬁ{s%g brﬁtt%q s‘f@&?&%&%tlon

hatinhalehvatdl @dmpongntewRichseauh compriggea uvn\mr\sajfcohhectlon
portion of the conpletion systemof Figure 6 which is
intedacs of b presemdnyeAtady "C'; Figure 8 is an enlarged

vi ewed L0Ss %Wérﬁl%i‘bggif\g%\n?ﬁ gﬁ?"’gbﬁfo'n%’f tRY %bﬁfﬁlé’cforF éﬂs‘t@rﬂ of

6 whi I's T denti tter "D'; Figure 9
Figured whighds idemiified blyhbe pedteri"Afy of the conpl etion
syst T:m of Fi i denti fi

| et
165 B S oigal e EPrionsSdn bolhisiah bifie o
F?HLB'E@GWHEH% ﬁiérﬁiﬂeéb?ttﬁ@léﬁer"—‘Bgure 6 shown in a
subsequent stage of installation; Figure 11 is

enl aFigsded s Iongtttu@npmrps%ﬁe@fonalméleabﬂbﬂh@tqqsﬂpl§9§m gystem of
e A YRR SRl e e
the GEurkatisen exatgad wéw of the portion of the completion system of
Figure 6 which is identified by the letter “C”;
Figure 8 is an enlarged view of the portion of the completion system of
Figure 6 which is identified by the letter “D";
Figure 9 is an enlarged view of the portion of the completion system of
Figure 6 which is identified by the letter “E”;
Figure 10 is a longitudinal cross sectional view of the completion system of
Figure 6 shown in a subsequent stage of installation;
Figure 11 is an enlarged view of the portion of the completion system of
Figure 10 which is identified by the letter “F";
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Figure 10 shown in a subsequent stage of installation;
Figure 13 is an enlarged view of the portion of the

wa@ewpletoson system of Figure 12 which is identpPdT/e82005036017
the letter "G'; Figure 14 is a |ongitudinal cross

sectional view of the conpletion systemof Fiqure 12
showRiguFe 424¢Bdergitiding Hctiopa \Aﬁwaqfitfaﬁ cofjpietion system of
i j-Si ' iportion of the

F@b‘%f’2??‘?#”2‘92&?%%‘5%?“%%3?86?‘1“‘ﬁ?‘ﬁ'% i dentified b

t he Figuren3'istan dbddrget etbviDebthe partion obthe n@mplﬁiperayé%;am of

Enbodinments.In acgcordance wth-the present invention,

F%Sé%ﬁ%ﬂ@ﬂﬁﬁeégy es!?@%échorrpl etion system and
i deaf|qyréhags thn?iﬁMiﬁal‘Mﬁb@s&fti@néBﬂéW ﬁdhé@oh’gﬂéﬁdd system of .
and tést the conpletion system are each provided wth

Fi@ugmi1ﬁar:©wn incnaleleaaauent plagefaldnstaliation; BEA t hei r upper
ends,. t . o ' .
end<F a6 15 b AR 4l o RTpdrBh o 4P EErrilon Wtem o

" FRUP qR6MHish & Rlentfied by ¢k etidr FiASt al | ed can be tail ored

subsea well, and the

to the ticula
s8Descriptign of fpg ¢ f_ d QYD install and test
the gp 89hSe GAR tRE pFedEnTirRRAtioACSVeaINEEniporidiis of a subsea
present 1nvention provides a great deal of flexibilit
camglatiostsystarn narsd ideally alsbetbiedoolarvhicim erereqitivegitognstall and test
subsea

] |l eti t . i e
T I N
oHTHiItWEF &ir IS ereRNIRGE lbR@r EAESI drassth anéir Bppéreasd Idwe? ends.

conponents conprise a universal upper connection

Comseatently, e ofdardn whigh besacampangniharg epiected and installed
oo, W e . .
cBRESE B heAE HEBSEor AR doseB Tl Bl g i of oo

WHRSHOAR flegRirednd anstall and tast dnotdeponeetsidar lye evibiodzenknt
of the invention, at |east oBe i nst al |, at i%ﬁl or, .t est

Aceerdinglyihesegsentinygticanrorigre @ Asaheee! Jiflexhildy pagdsost
sgﬁqﬂgﬁ {I@ﬁésiéﬁ‘%PBQHﬁaﬂﬁ‘Hnso%éb%%n?pléﬁﬁﬂ §¥§céﬂnsuppef

connection rnterface Ich 1s conplenentary 1o the
| owein anmxeniplany embedifment of the invertian, it leasé two sompgpents

be used wiith either or both h

PR LUHVESeR! (e BB DT B T S ERERL pnPonents
cBRIPPisE ERINiE5aBBPST dditlectiBe iMBIfNEs fAlchcierdenilem@ntary to the
Interfaces are capabl e of being operatively en

(awartcasmention iertaba. ACGTIIN: EeG O GhR BESt Ao GRIRmenNts can be
| = g = .

PRBRGEA FAEH pEHeFecof b Roladhents, i 4Rih¥Felimbiafy

epibddient ebertinventiont ableasf boe thstalldtioe atdesttpnobecamprises a

install ati f b | eti . .
PRI R W TIVIX T A

%?épu‘b‘b@%ﬁﬂé&idmh@?fa%%%iéﬁ FPESRBlePnerthMetotAk lower
connection interface. As a result, the tool may be used with either or both of
these two components. In the context of the present invention, the term
complimentary means that the universal connection interfaces are capable of
being operatively engaged with each other, such as by being connected and/or
sealed to each other.

Figure 1 is illustrative of the flexibility which the universal connection
interfaces of the present invention afford in the design and installation of subsea

completion systems. The top half of Figure 1 depicts a number of subsea

4



10

15

20

25

30

connection interface 10, and the bottom half of Figure

1 depicts a nunber of subsea conpletion system
w@emwposest s whi ch each conprise a universal upper/Uus2005/036017

connection interface 12. In addition, each of the

| 0
cRBIElIGN AT SRR R D SA R CPTIRELS IBverAldoversh
ceﬁnéég.%nqmmee oS aRBAME bbﬂoﬁwh?ali SFigatd 1 feplotgtrunber of

can be connected to each he conponents shown in
subsesbcampletinalsystsim sogmoeents wHieh @aghmomprtseea Em—vemb unper

RS2, Bl 8L SR s 0

chbiblidifetaRoR eadhef theapper cbh@edtialﬁ .nmra@esarz Emseleabh of the
of the conmponents shown in Figure such as the tre

cam@om@tsmowwhed%mag@f isod Gafl De PeRNoREHds each of the
c§r91ﬁ8ﬁgﬂfsosrh Pace ﬂ%gn ﬁ%ﬁ o?th@'ré/ " §8r é\iﬁﬁ?ﬂle the EDP may be

nection sult, eac
wtstuﬂedmeltlwrthbewenneadl lmmemoathedelét wimilatlpdheiT¢dHT may be

B 4R e Ghe RN Feger, e eosite FRBent on, the

ter ”Mﬂ?éd\%rs 3bvelarst thatconfsstientd showARaFiduient isash as the tree
Rat her, to be considered universal, the connection

and e £ R snashoemgrisebetha siniversahlowereannection dntegace 10 and a

b b FUEREE 200 GOk it o

beaRstangin a AdristyModationisdnithe dubdear canpletion sysfeen
| ower connection interfaces 10 for the EDP .and th

tr eeltedhpuist be Reted tahtin g COMEXREGLe RrRge 'E\’)‘?mlé)&' fhghterm
p fgaﬁ 08 n%?ﬂegéfgﬁr@é ﬁagg‘g i&é@wahnrk@h?ér & bé 'cBhl;l@éred

ures to ena e tree cap to be _
uaiversatttbe domnkeotitn irerfaceseshaudd haee BRAINiIMUosnumher of similar

%ﬁ%ﬁ%ﬁéﬁ@ %mgmgheﬁﬂgﬁt{ofé'ﬂfg%%y? gﬁgsgé%gémtlehc%on interface of
af ﬁa'egséf bRE oS @npridht! s SHRAInGSgule PWOE@Q&H\QI@MIGW&

e conponent to be connected to any of the
coon@tnm@nnkarﬁaﬁ:ewrﬂ O for theEDBWeRd thel tree capiageinet identical; however,

b L e BRI R O B BBy o

ehapR the € DR Endi tRe 3tg® ¢ty tof lﬁ@b@ﬁmtm te bomtablt&aeealwmn‘ LRP.
t hese conponents to be connected to, any

conpdhEt BesHuvRrsahlowes cepa%qtmdn&rtﬂceﬁﬂghfpéﬂle cemponents
SRR th6 g4 ot BB REFB8 o Lo ool aneh

I NC connect or
ehdblenebch mﬁtbdaebompos\eabtoﬂﬁe comeedtedr any ohtwt camponents
[ nterface for cl udes

shiv, o B e et Opurey o Re et o M B pBeE fggor
Mte}ggéeé:‘l’?"l‘&cﬂwb% 6;5t$rﬁ=!nft§§ﬁo\ﬁlﬁrn tHeeloWeRhaif st IR facomprise

uction stab and a | atching mechani sm 2 and
cehteml sodar taatuestwhioh ienablereaah ofdhese sompsaeptsito be connected

i nclu h. pper
tg B AL e forr D AP v RSB b e Thg her BREERREae, < ne

tr ee |@pértidutarl ¥ lower connection interface 10 for each of the tree and the
LRP includes an external connector 14 and a production stab 16, the lower

connection interface for each of the EDP and the jumper includes an external
connector 14 and a production bore 18, the lower connection interface for the
THRT includes a production stab 16 and a latching mechanism 20, and the lower

connection interface for the tree cap includes a latching mechanism 20. Also, the
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i ncludes an external hub profile 22 which is

engageabl e by the external connector 14, and the upper
wa@enaeexson i nterface for each of the tubing heeme82005/036017

the tree and the LRP includes both an |nterna

| at chi fil 24 ch
UPBETIRNTGCHE IHiRTaGH 18 e eRch of B SAIMSACeaos and tae LRP
incfdels 4 é!xté?r?a?'hﬁ%}rbﬂ% ﬂ\ﬁﬁi&ﬁtlé %Hg§q I§ byﬁhé‘%xtérhﬁl connector

varil ous conponent own I n |gur can be connect ed
14 parsd tmrm;mqr am‘nneo’mbrn terdadeoios eafbof heatybing hangen thestree and

o e Gres bafl s i eD S RIS P 15, 8hadusatls by the
|t Ering WhidManhR a8rand’ peodudiien e 28wHieh kaakiegly aeskives the

| ocked onto either the well head or the tree, W|th t he
prdgtion istab1$k ab 16 engagi ng the production bore 26 of

e| t hihaé r}ﬁg%‘?gv\‘@ ﬁﬂlb%% ¥ stidith | rﬂglﬁu[)é h c%ﬂgié &&the&&?in a

er can eac

vé@é’t&@ﬂ configuratiensye themknpteh ¢hd tree can rbet Ihade(ﬂzland locked onto

B e AIBFRFSELAIa D QAT Tl oBHBlon Bore 26 of the

twﬁbgf RuRGer. tA‘I@oTﬁBTLF@Iﬂ'&aF%e‘@ﬁQe@ and W@él@d' orﬂ@tell‘h@'r he Wellhead

anger also the tree and
oREh‘eetree witmthe prodection etap, 16 eegaagmgéus aroowhaecmr@aﬁ of either

nt er f f
i Fegatiprihs tRec ARy s SRETE PR Abind Bihid? can
eﬁél‘i’%@%‘rﬁ(ﬁad SRd BEkeY IR Bie/ welive®Rh teetekebr the LSRE’I ffmrthermore
. First, a tree 30 and an LRP 32 are made u

trmreg@ep cenrbesiapded aod lackashpriosithgr the welihe taﬁ éree or the

RSB B ISR e UELL B 4 A Bl e u
alsoehs Wrdeaaed thedLRRI S asserrbl y then run subsea, in

whi ch t the B be .d t
ass REIgITINg rmetop kBRI s SaErTReGoR TeRESES of e

en%ﬁﬁ\)?@tl b& r&tlﬁf&j Vﬁhbh@lﬁﬂwﬁﬁ paftitdil vy & dilageous

anger stalled 1 n the wellhead through the BOP
mmwayloa priEé’durefoﬂ'are eXeiRplaty subsedeompiatioacsysten@8e First, a

o e b LA  coe o
sﬁ’ﬁﬁ érr%D tHenBReBSHREA INGal 8 Wélm'éahaﬂdeﬂltémaﬁmﬁvmbhl‘wﬁo and the

and the tree 30 is connected to the wel |l head

LRAHR2 sonibe mAge Updact BOR S0a e stasesdiis Sassmaly then run
sggﬁ%z%‘gﬁv@ﬁcg \Z%ritr%hég Qﬂ:ﬁ ls)gs sq,ldnﬂgcf%f’g I ﬁ’l%%:s%@mbly is wet

phti@d ﬁéﬁmhetwellheayﬁ%mléﬁ ﬂwyB@@\/\B&)Es léhded pagheavellgbad 34,
particul ar significanc

ane@ewmgj geT s W@?%qh@ Pégémasﬁﬁaﬁeiv ﬂs“&f@BPH@'"g a
T R R A DA oAy IO EEDP 20 drete BB e
disceané&sdTiornthawedpead ddtand necernected s the kP 3. The
BOP/LRP/tree assembly is then landed on the wellhead 34 and the tree 30 is
connected to the wellhead. The THRT 40 is then lowered from the BOP 36 and
secured to the LRP 32. This is the configuration of the subsea completion
system 28 which is shown in Fig. 2.

The flow completion system 28 may now be flow tested. Of particular
significance, the LRP 32 provides the necessary barriers for the production bore,

and the BOP 36 provides the necessary barriers for the annulus. Thus, no need

6
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significant savings in costs and tinme. Turning to
Figures 3 through 15, the installation sequence for an
wez@pkasy flow conpl etion system 110 whi ch coP@I/USEe5/036017
uni versal connection interfaces on several conponents
wi Il now be described., Starti Wit h
exstsfereitaen %ﬁvwfﬁ'@@i Hse ((3{5}@??” fmfpﬁmﬁ%tﬁf f'§é5|fﬁ§l|"3?9 In

Sibﬂif.eaﬁygg\ﬁ itld but the shear rams renoved,
ovvered rom e sur ace on a high pressure riser

114 ﬁumlmgitUjE@uwB:iSIthmth 1énthe imstadlatioe sequence for an

b .
) R o
dé%sér%é\%?al d‘brﬁBSné‘\ﬂb |vhl¢ﬁdw]&5deﬁlb‘éﬂovmaﬁﬂfgﬁ\mth Figure 3,

c ea In Figure 4, hi gh pressure riser 114
acsea’ped matapm eviee éalDl )ow& whigthiscgimgdar fon@ exbsea B@i3having all

oA DLt Pt S RS ERBRGEA e

11 ptaqdflasded 8ad tookedi s aavelhdaer 1. Ayabiaglhanger 118 is then
connector 122, such as a conventi onal

lovesipd encd THRH; 420 thiepaladle hig A pERaITSEsd T nche i 112 and

mrs'teﬂ%d]n?ﬁhe ﬂhggaquficonnectl on interface 10a al so
ises a seal groove 128 for a suitable

gas kAB shayn mon&hclaarla invKigyse Kethe high paessurelriser did comprises

e ShBWRL e on ek RGP I o Ppldifafteito a universal
uBpEMEdrthecaieh V‘rﬁeﬁb@@ 128@n thdBIDTIMR. UPRE lowér st fidction interface
I nterface 12a i ncludes an external |ocking profile

103 6omprisks 25 extedval biidiagHacorredan1g4.ciuaheas agpppentional

ighR e Rui i oisBd AP 1R rsE RER o, 1282, The lower
cbnlfvnédt@mSh@ rfbt2.10Bhalsol ppmprlses mdowepsealdroov@d28Ia@ma suitable
oo CRELS 58 0 RT3 ek eBplSl 15 Bhicn

AL e LIEFRHiG | \'éﬁur&iclléena?m %HS whlidh ddgporen ré@lﬁﬁ)eoutward |

conponents are PSecur e t oget and a sealing surface
fdoifg fing sebk134.ng seal 134. As shovvn nore clearly in

onndBe e GPRPPLLE B TALR A Pe RO B Y HR e Pkl dftofie

1981 ¥§5a4 aHRROENTEHH S hath prdfﬂ@r\/f/rﬁéﬁ |318|b?é?géd b?the lock ring
wel [ head 116. The | ower connection interface 10b

126mhanside cannectar 12245 acluatoghia thesely seeHredhe high pgssure riser
136&%@% bmﬁﬁgt gﬁ)?e éﬂ%&gnﬂb@ﬁé@&%&é@e 17: HE’O cfci?ﬁp iS8%4n upper

rrses an ex

sbyigravlé d 3gdonthet g:dskbﬂ 23@Mhhh|fonhm depxessu re(tighaSeal Hetveen
s |V _connect or

and a lock ring 126, 6\ E?sTor
the Righ eSS WE r@yzr,ﬂ,\,ﬂ; aﬂgc ﬁo$ E)g whep thesg ccp_mggpgrﬁts are secured
t%%ziﬁér ahf) PEEUI St APt ARGSERI p3u I Nt erface 10D

i'ses a r seal groove 128 Tor a suitable gasket

130 AsisHovas mere/Elegaly e Figura ®, the BHd142ial$p comprises a universal
lower connection interface 10b which is complementary to a universal upper
connection interface 12b on the wellhead 116. The lower connection interface
10b comprises several features which are similar to those of the lower connection
interface 10a. Thus, the lower connection interface 10b comprises an external
hydraulic connector 122 which includes an actuator 124 and a lock ring 126, such
as the Torus IV connector manufactured by FMC Technologies, Inc. of Houston,

Texas. In addition, the lower connection interface 10b comprises a lower seal



10

15

20

25

30

adapter bushing 132 which is attached to the SID 112
and whi ch supports a radially outward facing ring seal
wda 3ebs/0d3ee1 upper connection interface 12b conprPGEES2005/036017
several features which are simlar to those of the
upper connection interface 12a. Thu t he

goonad@S fon ai switapteagaskep i3 Oanhb%%aarfx ea%@tugﬁg ?ﬂ_&d’ﬁ@'ﬁ@on
<B4} eI SR HOID o BB shspors
reafillyemitoard Biting ringtseal €84.t o t hereby secure the SID

112 to th Il head 116. diti th
connefe |“@E?e\|!\§?'é?§ log i t%fagsr}%?) éggg&gﬁ@s&g&gfﬁﬁgg ures which are

&%%ﬁ‘t’@tﬂo%% fQhe Upped @é#ﬁécﬂéﬁ%te‘f(ﬁbéh 2fa0 "Iff'ﬁJsatrlié apper e

seal betwe n the SID 112 and the wel | head 116
cmmt:ohes@rfcaoaﬂ&bendgdas en@f&rneblom@ltm@ﬁle Bifd sch as a

o357 R, it BroBSs 35 i R 54 o

coiheos fE2 |songtlatedntoanéicdy seotey fhecsiDLOt2 wtrcmweﬁhead 1 16. In
conpl ementary to a universal per caqnnecti on
aflditions thecPpEE CORNERON NEFTHEeh hﬁb%?mmges #R&PPE(Epal groove 138

fq‘%‘%{?é‘ﬁ%&k&%‘ LHikiR H%Oﬁﬁ%lﬁmé ﬁg’ﬁt d%%l bBhdthe SID, 112 and

am sm I nc s an act uator
ttﬂmiemadw 6 ndenl theke compohéhts dre seddied tmgeth&rean@wsiealmg

caonn nterfa c includes a production stab
S*_‘L’i%cex‘/v%‘%%o egl&ﬂﬁe@j 1%‘% the THRT 120 and whi ch
i ncl ?érrlﬁ S%W%”F?g’uré%akhé“BHRTpﬂ@% $HRN tcﬁcérﬂbﬂ@@ aQhiversal

its owe . he upper connection interface 12c
Iovmrmqn@estlm |ntaltf@¢€n aDc whighi is gopriemeatars 2o ariniversal upper

b n
RRRaReras®, 12258 I phich RN 118° UK flef fonnegtion
wﬁ@@aééﬂ bbeoknphisBg ahaﬁ@ﬁﬁal1é18h|n§hﬁedm2ﬂ$mCMWbtdhoncludes an
interface 12c al so i ncludes a_seali

aahiaear 149 g apaalenyal ek San g 1 PONEG, g IPBeRFannection
iRERSSHY 6c il rﬁe?%?t d;%gwﬁ%ﬁb&rﬂﬁarw%m@ 08Ed to the THRT 120

productron ore t he production bore 158.
aRﬁfVﬂTICh gludes amaﬁnglar eeﬁl;ngalfa 50 thad is fdrimegl dmitg doweriend.

ot r BEaPReRCONIREIY BlerEeaI2F imbies s ip Qb hkinaepofle
1%?@ 1%@ mﬁﬁééd&ﬁ@y thm%cﬁhi?glq% when h@laf@ﬂﬁ?ﬁﬁ%aﬁ%n@nﬂ is

as in th éﬂfreVIOUS enbodi nen
aptustedtesiherelyesecr tbe TER T 628 te thestubm hangere! ir Tag apper

cBA B lach ARl B 5aEh 130 Higea o
7S s@allhg lip 50 td forees paésstub@tug@ﬂ édmadt\ﬂé&; thaenitibiriyehamareer
is then secured to the wellh shown nore clearly

predustignraere 156rnd the E%Bﬂ%ﬁ‘ﬂ#‘?@@sbode uwSversal  upper
CONNeLlL o 'r{HﬁEJ P %%daff@r' {hi ¢ ﬁ.ngm{g@ms% ms&éuetdwﬁ the
uni versal omercon ection |nter 106 on the S

. willBead Hd 6utheeT HRInt2E isi retractedenfodibe SIPd112 and the SID is

disconnected from the wellhead. The SID 112 is then connected to an LRP 160
which, as in the previous embodiment, has previously been connected to a tree
162 at the surface and then wet parked next to the wellhead. The SID 112, the
LRP 160 and the tree 162 are subsequently lifted as a unit and landed on the
wellhead 116, and the tree is then secured to the wellhead.

As shown more clearly in Figure 7, the LRP 160 comprises a universal

upper connection interface 12d which is complimentary to the universal lower
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conprises several features which are simlar to those

of the upper connection interfaces 12a and 12b
walewens®ed above. Thus, the upper connection i PCBEUSAOE036017

12d i ncludes an external |ocking profile 136, such as

| h
PRI EetBge g o1 e SEHAAE: TPE upper Sofieatardptageszd
cérlﬂﬁﬁ%’é/ sER&H[ Ratdi8s ﬂrﬁ%hlél?e $ithifab e HidBelilhe EBSeHQ&ﬂ{ectlon

nection i1nterface 12d al so conpri ses an upper seal
inferfanes mam@ﬂzbmmse@abm@ T clivefuppes canpeetiyuinterface

ree vl Son PR Tobio Plate I RGPl shvqiifondl P4 o

ptifile) Sutsieh |SJ@rﬁ>@gé‘d)Wﬁf§ lok rlhgt1@l6f aleen llﬁ%dc@ﬁhédtl@r 18Pis actuated
160 is al so con‘%:ilrren %/ o the universal |owe
tactherely sepvre the Sidd 210 dhe kRFh E66G:Hike Lpper *Fﬁﬁ%ectt%'énterface

|
1? ?’f?r cgcgﬂah éngﬁ‘ u Eteéézﬁgr?o%\?éj ! %%@rtgé ﬁ%ﬁgéﬁ E%Cgrwhlch forms a
prasnAstightsdanbetWeerethEZBIDr 12 ahe theibRRy16Grayet a sealing surface

thi s ard, upper connection interface 12d
16%5‘&&‘@%@%&]'23& nal locking profile 152 which is

engagrd iy dria Uppef cbhRéctithbinidiitel 1181 bRIKILRY 160 is also

mechani sm 142 is actuated to thereby secure the THRT
camonmntam to KHre usiversahlaxdiiconoactiominteriaes 18e andae iT6IRT 120.

face 12d
Thb b3t AaR OO s TR ASR A REaHAS Dnich are
simitto #R¥e @f&h@@@@e& BenAddibnheefacti10e fbotl'% tl|581gah1w19er 118.
the LRP production bore 164. Referring tq Figu

In thés [go@rd ghedipper @@ﬁp@(pt%mgpr{gqev%%gmpgw an mternal locking
pf:oqp@%é i [ &{ia%‘gje%}) e1BEE Piné %4@% Wé“l%ﬁ{%n fhethanism

unlversa upper tion |nte face 12e on ree
148%s adtaatddisethershynsamuire the THRT 42@ td ek IRRPIG0s ds addition, the

UPBRRroRSBE NG TaF G SRanEuoena Salor iR 4 Wt i
eﬁg§§e°d‘b the §§él|rﬂ%1r?p #50 td frm Bréskdre ighSsed %%M@éﬁfhe THRT

ection interface 10d conprises an external
prqﬁﬂlcuohlboredﬁﬁ&lddhelﬂ” peadiictios bererdbéds |V connect or,

e BB LB, T Rt 4 PP g

c8nhEMRIN lﬁ%ﬁac@me\ﬁhﬂ;ﬂ 83 E@mpaarﬁelmttaﬁgbtoea gabieesal LpPer connection
such as a asket an isol ati on adapter Sashl s
ise

intefageh 2@ ogabgér.etes1 & rsae Qwer camngatien fHieiiace
é\?’e al ﬂ &’ets,'r%hl{:ﬁ%r@gm%r@@mos%foftths l(?\ﬂ?—:{reéﬁrg%'bn%ﬁ%rfb&s 10a,

ower connection interface rses
16bﬁood1@dt|gbpres$a1be tidéér W ahditlse SHa Ur@d Thus, bee IoR!@rl:GOnectlon
h i ncludes an anngbar S

mtg“@q;e Ia.ﬁg COmRLisEs A8 eXteA yqir@HFq: h'f)ﬂf?@é{é&@é%&?\ as & Torus IV
SHFARNLA S B Velaled A TS g i 20, m amen.
Icnj/vaoammdhmmerfaméod cheprispe @ loweneeal graovel@diface suitable
gasl?et % %ﬂg R ad'h 9§tgearsrﬁg{ an(acem f8lation adapter bushing 132 which
supports a radially outward facing ring seal 134. Also, in the embodiment of the
invention shown in Figure 8, the lower connection interface 12d comprises a
production stab 148 which is secured to the LRP 160 and which includes an
annular sealing lip 150 on its lower end.

The upper connection interface 12e comprises several features which are

similar to those of the upper connection interfaces 12a through 12d discussed
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profile 136, such as a conventional H4 hub profile,
whi ch is engaged by the lock ring 126 when the

wa@ewneetsr 122 is actuated to thereby secure ther/IRB05/036017

162 to the tree 162. In addition, the upper connection
' ace 2e co rlse upper groove

t
abhie. g hake e SopenpPRRe o atsage 428 e liRg AR eginaPlocking
Rﬁﬁé"@ﬁ@ S ésRE cbfletitthal PRt Hdtﬁﬁrollﬁaz wtﬁélﬁilsae éoﬂls}y the lock

PSurf ace 140 for the ri ng seal 134. Additiona
rinp@s vdwemihet ¢carmectaret22:is @ctuaied enfherely sacw@at%ts rL@ZP 162 to

f
R4 65 1 P AR oB FERL PoAphERe A uoper
s@élr%oé\ﬁeﬁ 38 4ot the dasket PBOAMEIth dornins rdssure ltlght)s&hfl between
enable THRT 120 to connect to the tree 162, %
thedRBCHB0RNG thectrea d6212Rd Awpaling suiface (4@ famt ﬁrﬂnqp?%ﬁ' 134.
Abgglébg%a%é’w*@r Londdi F\hnﬂe?ffgé 'T‘Zhgfoﬂ[g steléﬁésﬁ?lgngt S\fiface 154

nnectron Y nterfaces 19¢ an
waidhad |emvgaged rhxyvﬂae esealindgp bp 166Kk fgnpagiressureight sesldratween the

LGP Sroftrtor borTed B 68 trie moMiioniate IB%0° 11 ono
need|fyider fo bAaBRMERT 12080 UdRhed®D the tidee162 etﬁelgﬁ

however, the adapter bushing 168 -may be oni tted
conrettion ibtesiacad Zmaaym iaclugean Inaerupid@cklagrm@&leuw@ which is

Syl 0 P bR iAol aRes JP0REEAE o e
eﬁﬂféﬁirﬁémtoho%%erthél&kmg‘ priofidesR isAerrabd\wn aradapter bushing
clearly in Figure 9, the tree 16

168 whighs il sqcsiiRq te Bieriaper 6@%%@%@&%@% arfopl ing 170, If
|
| g{é@??g@é&é?ﬁégfﬁ?&thﬁe R 50 to ﬁggé%?gﬁn%%b%r the adapter

on the wel and the 't ubi ng
busitiggr1 681Bay besprittedy lhe adapter wehing 68 4bus alows the upper

QP ARdtign ST op! R droR ol CcinAdehted o fetey Bengage
o2 chfpIreRisLOtkhdi fRivk eSPPIciBR G steP 430, if RBebeder

connection interface 10e conpri ses an ext er nal .
hydr Aslshowromostelearly ivFighre B, thedreri#62 gompsisepiangniyersal

PR ) a4 M R gy 10 g ARG ppoer
c@ﬂﬁedtioanntetrtaeels a®e; 1200nehé walihead anbarel theeubipgtiarnges 118,
| ower seal groove 128 far. the glasket 130 and an

reSAECHY® g TAgIPWEF conrettion Intesagh10e campribiassseyeral features
VJ@ gﬂo' e g V@fh%sé%%ﬁ@|dw&q;oﬁﬁ§lét.&r$ﬁhter¥éaéshﬁsmrsugh 10d

wer connectiron interface I12e conprises
dpstcuslsmi abovest ibug,48eWhwehcormestionirddrface e comymrisesan

o SRS O 55 B B 7 6 emonges e

IRk stefire féel bH thé W@IIhéQ@H 16%6 WRABDLY BEClitedhBGrNER o the
production bore 156 and the tree production bore

welBesmdf by adt_digonothetlowgr gennection inteeface  HeLcaraprisasta iower seal
GRS B A BT A b et bdind 5 i
supports a radially outward facing ring seal 134. Furthermore, the lower
connection interface 12e comprises a production stab 148 which is secured to the .
tree 162 and which includes an annular sealing lip 150 that sealingly engages the
seal surface 154 to thereby provide a fluid tight seal between the tubing hanger
production bore 156 and the tree production bore 166.

10
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the LRP 160. The EDP 170 is run on an open water riser

172 which is connected to the EDP wth, for exanple, a
wapmwed4doock cl anmp 174. As shown nost clearly i PCHUS2008036017

11, the EDP 170 conprises a universal |ower connection

intef ce 10f hIS | epent ar 0.t he yniv al

uppeReERB vl Fidpis 1R s5EEH oo igs Syt o8 shown
wWiRtRESED. 1 12h&nd ﬂ\’éeTHanWFén%\/éd‘éﬁd mﬁearﬂébpcwmeomted to
several features which are sinmlar to those of

theolBP 16dhnBlee EQP i1 70 é ruscers an oRenhvaigg ﬁsqrob721w§1¢mhsl§@@nnected

ordin RES n interface 10f
t%ﬁ]’?p[?PEA Vg'ﬁh Qgée'%ﬁ h%?&%g%?lgacg:o%nﬁe’e{or 122, such as
a hi g shgiremost elaagy ToFigard V1 CREDPOI70 sdrnphises a universal

includes a lock ring_ 126 that en es the | ocking
lgyvesronaeshen tf‘tSe'Ef%%Q g%fng'ét!uff eomﬁge anyte the %\éerEPéFﬂppef

c&ﬁr‘i’ect%ﬂ‘%n roo ] %ésﬁ’ﬁp 1@0erl\f/|6FeQ1<vepfth§ (@9 m;%ﬁé&%n

wer sea for the
memﬁmed ¢8f caorppnmsevdralgfbiatweahvhw avessimilbetd Resarad thJéh wer

EDP
CRRF OIS AERS L% BEGPLLE PGS STEERen rRaaT giay, i tower
chbRh&dtioRGRteHAceCOTRON B8 a'n%@érn%ﬁﬁi/d rRAuAE 'cbﬁnéc?i@r 122, such as
an 1 nternedi ate gasket 178, which in turn seals

adyah ApgleawlagsecToryedV oonoeetos vioh dtcludes ajprkiring 126 that

oFBBFE ek M08 ok b aoERer R by o

Thesdwer corindctionaatdyfate 10€ alebaneldde@bdoweodmltgroove 128 for the
Referring to Figure 12, this is acconplish b

grsketi @, Mdicmherasies)y pressyre Hight seal bebvesn ﬁ@ele%k?iaﬁ@,the EDP

V\&Seﬂ tnege ﬁ{&@%ﬁﬁ\éﬁ)ﬁ%ﬁ% er‘er{edu%@ﬂgr i’r?%;lﬁ ddaRidn 8&hé&features,

conpri ses a
thenlowar €ahnkctiaT inbenfatect G)fmmmpﬂsesfaabwel@@ahprocfie i 86 for an

. compl ntary.tq.the, n' I ti
TR AlLOaet 078, NEnadoTerals RBSsT #h GRbet Aea!insqe 180 on
tr?é’ﬂﬁﬁértdd?fhécﬂéﬁrﬁtéﬁﬁcé@gd ¢ meiLFes 1ggveral features

are simlar to those of the | ower connection

| nt eAﬂacﬂ;e fmaaccvmpl@tn@m systemdi19hasdmenaaveoessfallyflow terted, it is

| ower .co | a

G BB B R o RS T2 Ay a85h laneay

rétAewhd ehePEDPI 170 drizfithe . RAMe60 ale sdditingaelgovesutssealcenterline
groove 128 for the gasket 130, and a | ower seal

J%meﬂl@ tgfe tree. 16Re i nt er nedi ate gasket 176. In
cont miﬁbo@\/ﬂ 'F‘?gdrﬁ“i@rth\%gur\ﬂgéﬂﬁ‘cdrﬂgﬁéé‘sa&@ vé’r'séﬂHxﬁléﬁd |

above, "however elo onnecti o |nter ace 10
cahsextion iitedace $0gwhishris ocbmptﬁnkentgryptlorthewﬂversal upper

BN pleTareaias aue Toa 621 (eAduiST 1Be ower cHiREcgon
.Ateﬁlscegn 08 tOmbHa e¥i¥eGBrdl %&G&%gﬁﬁch)éré lfmilAalsithasd Bthe lower
84 to further secure th ebéfm nper 182 to the tree 162.
i

CDnna@tmr‘t intarfacernd Oaghequghe Hifidigeuyssed iabevesd husy thenlewer
conﬁgét%%dhfgr%c%afdbeéorﬁgﬁséssa 0855'5&09 Hod % &?ﬁﬁ‘ﬂes a lock ring
126 that engages the locking profile 136 on the tree 162, a lower seal groove 128
for the gasket 130, and a lower seal profile 174 for the intermediate gasket 176.
In contrast to the lower connection interfaces discussed above, however, the
lower connection interface 10g also includes a number of locking pins 184.

In addition to the features described above, the upper connection interface
12e for the tree 162 includes a lock groove 186 which is engaged by the locking

11
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bushi ng 168, rather than directly on the inner

di anmeter of the tree 162. This characteristic of the
w@emsesn3i nventi on all ows the upper connecti onPCT/US2005/036017

interface 12e to be adapted if necessary to

operatively engage ot her conponents of e flqw.
Ptf@n’;ﬂ%tpif&jﬁ};%%?@f?i‘i@]uwgn1 4 tq Whedrrsg péﬁ. {R,addition, the lower

' i - ld gadkd® 178198 RANFRING RN B8apter
S%ﬁl@gér%%ézy%(gﬁﬁggeﬁ}g%ﬁ% an%larepl aced wth a tree c%p_
basBing TG8s rathet thanadirdatly wndhe omerfdiametardidka tree 162. This

ERirREe" BieaiEspnt et aliGus M Dovdt ot fog intefiice 126
tc&ﬁ??ﬁbé% iBnHEES6ING & opSNEIVely &MaREE oM cBrRpbaerts bPhe flow

~I's conplenentary to the universal upper
compration systemildof ace 12e of the tree 162. The | ower

conn i on. | ' | XL :
conndfiarER s fedfedistelmcify sBleolh 1S el fle subsep centerine
jurape 18esarmbe irsinevedlandaeflaced gvittd® trekicap t88)alkis isithe
internal |ocking profile 152 to thereby, secure the _.
cortiguration ebthe Hihses GaneRlei @D SYIAM Fldwh iphoprein Figure 14.
| OCKAIGHRNAT inbfe LRy n FRUTEE 50thel e B4 ABE cdsileich

168, rather than t on the 1 nner dianeter of the
uhiveesal Gveritannectioe intaiface $8h wduemiscearoplemendarydodle universal

PP SaEotoN B aR A 2640 gL e 62l et Rlpedh ibrtace i
sinfifdrab tad ioWerdonplebeRirtematee 019 BistMSéaBbowd in that it comprises
provi ding these interfaces on the top and/or bottom

aprioternd! leekvidng 46 avfiiehengages an ider@hinckingoprodiies1 e4io thereby
t . : _
SRR 0 e A R Gog 8. gl bt e 1521

farhedcom trecadaptendustiag aleiBe chthemthe direictip oadthe dintéradiameter of

needs qof a particular subsea well. In addition, the
thei¥BRM64f tools which are required to install and test

t hesgpgonpe térsamrg%tcﬂgﬂiid’féﬁ%’es 16, Bhering Resent invention

recogni zed tha present invention has been
atfesta igoeat daal oéflexibitity amd cost savingsrin ¢loe dabigai anshinstallation of

Lo P B BBl TNGFE B
béttb RoeHd ePsVier A& InfSBRENTS oPthesoribletio®byéteen and the tools which

i nvention. For exanple, the various el enents shown in

areused ta instalk archiest thaeeerapletion sysieomiha eademnnavhigh e
i LS - , [

cfflpopghticire el Fo TSFURUNeFrod RO R G %
partiduiar subseh e, siacpiitiond tlsnombepdf tdoks whichraneaeqilifed to
-is Claimed is: 1. A subsea conpletion system which
instel| aedestahese %mee%@ﬁ&%%%ri ses a first

conngchbary bé‘tte%béﬁ‘iﬁéd trat SRS e %Pé’%ﬂf‘ﬁx%nﬂ% k45 been described in

conprises a second connection Interface;
relation to the preferred embodiments thereof, those skilled in the art may develop a
wide variation of structural and operational details without departing from the
principles of the invention. For example, the various elements shown in the different
embodiments may be combined in a manner not illustrated above. Therefore, the
appended claims are to be construed to cover all equivalents falling within the true

scope and spirit of the invention.
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and a third conponent which conprises a third
connection interface that is conplinentary to both the
wo poos4mad second connection interfaces; wher ePET/UB®05/036017
third conponent is operatively engageable with either
of the first and second conponents. 2. The subsea
ystem of claim 1, wherein each of the
firsy andp [ HcRRIeRONPri ses a
I ock|t1 ng prgs‘fﬁ?gé’gﬁrgﬁféﬁ% Sﬁ??ﬂ@ﬁﬁectl oeﬁ interface
conpri sesaﬁrét@omponagt wiigln compem@ﬁmp@nwmnnnﬂm@ﬁace

| ocking profile The s ea ¢ I et .
claim1, mgp%nq]c%rggﬂneﬂt Lf“ § é%cgeggreg)hﬁ&t% interface;
aR@nnection interfaces conpri ses an external Iock| ng
profile and the third connection interface conp

an ext er nalthicheereperent wlighcampsegasthigd IC@BRethﬁg”tPFfﬁ‘fe thatis

The subsea
s L
first andwhersimthectbird eotriponentris epératiecly eogpgeatds with either of
first seali ng surface, the third connection interface

thedlifph angksecgn SOBRPNERTS | ng surface, and the first and
secopd Seihé'%ﬁb%é’é f:@rﬁﬁl%tlﬁ‘é SyREBRA RIS | Rhefeif @BBR B the first and

seal . é subsea conpletion systemof claimi,
sebmdemomneamtn inferfaces comptisesma Ics:bmgrmﬁie @nddhe third connection

nterfaces. co ri,ses roductio |rd
e aeR PR o R oot B bkl
I s engageghb&ubbédcodmpleBb® ystémnat camer, \Aﬁleré'hea&hlbsm first and
conpl etion systemof claim1, wherein each of

seeonst canngCart BiRITaCEREOMPRSES 2 Asiemak ocking nrpﬁ,l?@m the third
cﬁ@cﬁ gﬁgﬁteig e%érﬁgn%ersoéﬂ éﬁSmg %e‘é@?%fﬁémﬁgjueés Q_I%ck ring that

anger, ree and an
|§mab@mtmemmpmﬁmf cI aim6, wherein the third
companent _conpri ses a cQ ected framth

gr ou ﬂ con §' hesuRgea Fompiefig sy ﬁmL(iIAa"Qn"d WhSESIN 2e;acl‘w3 of the first and
SEE fkfﬁ’f?ﬁerfa%eg I%n@eé B Bifst %éﬂlr@'%r%cgq{e tKird &mﬁectlon
sea conp e

tion syste claim®6 erelnthet
mienfqummpmmm senondsesiny swfacthand thedfst anshgscend @ﬁalmg

stem of cl al‘%%' further conlprl sing: a fourth
Sl:’ A RIRECNIARAPIE DA FLRTOR SEd 1 t h connect i on

i nt er5f ace ThBajubkéa @@r‘ﬁpletlﬁﬁ Bystedn dfeldmdt 1) wHeeeihieagh o&fl@ first and
second connection interfaces; wherein each of the th

sepend mmastl@mmﬁermes@onw@e%a redustion bagsgrdithedhif Pﬂnnectlon
BRHASSiaiihS d bPLo RSS PR SFRBSHIS et e FRBupton bore
- the f6l r st Taedubeem®sompletionsystom ofrdamf 'HWIBI'EIU rgach ©f thedirst and
slegc():rl\(dI Qc?mgcr)r?etr:tls Sor?mgﬁsgsag i e];entt tc];omtptcglner(\jt selected from the group
consisting of a wellhead, a tubing hanger, a tree and an LRP.

7. The subsea completion system of claim 6, wherein the third component
comprises a component selected from the group consisting of a tree, an LRP, and
EDP, a flowline jumper, a THRT, a tree cap and a BOP.

8. The subsea completion system of claim 6, wherein the third component
comprises a SID.

9. The subsea completion system of claim 1, further comprising:

a fourth component which comprises a fourth connection interface that

is complimentary to both the first and second connection interfaces;
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fourth connection interfaces conprises a |lock ring

that is engageable with the locking profile. 11. The
wamms®R0eDNpPl eti on system of claim9, wherei n PeOSDNS/036017

the first and second connection interfaces conprises

t | ocki fil h of the third
?‘SUE?hGLL‘% gt 6o o L bR bR EBaPonknB it BphiaiaY
éJ\R/nHV@ItHé} df td ﬂ’r@?§ndisé&ﬁ1b dbhﬂﬁ)nbh&t is

e gageab e wth the | ocking profil 12. The subse
conpll@t i ofihe pubsan edmpletioms\steniad pl@irn e whgrein eﬁﬁ'éOf the first and

SR RTEFARRLESRLAR LR PR o
fapRaheetibn intepfates esmpisay a pek riag matdmdng;agﬁabmmth the locking

surface, and the first and second sealing surfaces are
PEdfifageabl e by a conmon seal. 13. The subsea conpl etion

syst gm of /b @Pﬁ%eqa ccymglbﬁbﬁ‘sfs@&h Rllaih®, Wh(e?éln %BQh of the first and

second connection I nt aces conprises a pro ucti on
sboonel comheetiarhinterfacas comprisesaaniextemna lockingrpsefile and each of the

UAGAISLRHITS CAaF PR d B eSO oG8 20, e e e g ahich
lrﬁ;ﬂf&%%tlba@nﬁgﬁ{a@m@fga@bab@vath thB RScRing ;ﬁ@ﬁlb of the

first and second conponents conprises differe
conpd@ent Thelsybseaicampletiomeyiemas B whergn @acfa of the first and

wel | head

$g Ml prRoC BaPhsn e I Boalfl cofos fodlelgr R nira and
féurtdl dBnhéctiomiatepiates aoimprsed & ee¢d11drsiaaangi stidacd, land the first and
conponents conprises a di fferent corrgonent sel ect ed

speQif saaling SUHRCAsHHEN0PARARIE DY 3 GAIMORSeRIRP, and EDP,
a flqyli n?hliéﬁﬁ%e Suél'é'ﬁgn s?stér‘rﬁﬁ AR 9, Q/h'é'réﬁ%acﬁﬁf fhelfirst and

and a BOP sea conpl etion systemof claim
s8corfdicdrinecticroimerfasea gomprised a praguctiombare amd e4ch of the third and
conpri ses,. a f connection in face, t

GG ReRic larstes eAmprises 8 gt SBpititn. iensagpatie with

th@é@aﬁmo@herel n each of the third, fourth and
th conponents is operatively en?ageabl e wwth eith

of tH4. fi Mbe suhseaeemwplgtion ryve@mf slaim?, wn%e@@a%afthefrstand

<SR SISOl B o BB Bl

cbAsiktiriofe wéllHeadaa dutsag havdert A eret hart URPoaBOP aarder &ndhan
connection interfaces conprises a lock ring that is
ageable with the [ocking profile. 18. The subsea

conplygtio ﬂ'h\%}éﬁbs&‘:\ eémgleﬂbﬁbﬁemm%{a%hrﬂ £ Har&Qh ebbk of the third

first and second connection interfaces conprlses an
aen tfeurtratorhpanenty compfisésea ellffdremnchmbnerhtese!eﬂtedjfromdbe group

C@Bﬂﬁé{ﬁ@h onnecLé[_Q cP II:'IS,E>f a‘ﬁgv‘c\’/hr?eoj rpies’r,eaS Tﬁlq{Te tFee c%p, a riser,
an SID and a BOP.
16.  The subsea completion system of claim 9, further comprising:
a fifth component which comprises a fifth connection interface that is
complimentary to both the first and second connection interfaces;
wherein each of the third, fourth and fifth components is operatively
engageable with either of the first and second components.
17.  The subsea completion system of claim 16, wherein each of the first

and second connection interfaces comprises a locking profile and each of the third,
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includes a lock ring that is engageable with the

| ocking profile. 19. The subsea conpl eti on system of
w@b@cmid31 wherei n each of the first and secondPCT/US2005/036017

connection interfaces conprises a first sealing

surface, each of the third, fourth and fifth .
fouith A TirPoPRe SlondBiedagen 5 mRies. oGk g taatds pagaoeable with
tRYbédsgprofd the first and second sealing surfaces are

engageagle by a common seal. 20. The subsea conpl etion

syst &8 of The subseescorpletien systemief elair 6, wherain gaeh of the first

second connection. iptert 0 ' ]

a3 S aCaERBNB RO gy BoBh PR ECHT 3R fooRg B1ohe 3Rd each of
tHEORIG Tbim ahd fifth Eemesction iMeifas confprisds ahiexterasladdnnector which
whi ch i s engageable with the production gore. 2 1. The

inslusies 2 ledniinatabis enpageablsmit tae lacking RiA¥Pei n each of
the farstrhacoyan, %&ﬁbl?ti&%‘%@é}ﬁrgf %Iaﬁﬁ P {(Whfesin Bach of the first and
se ed fr t

di f f erent componen ect om the group consisting
sedoral cuminkbiicaintesfacad comphisesyafirst sealingesurfane l6eh of tEOR)rd,

ity 20 eonnoBioTAn AR CoRPE & pSentid it SlifRees 3R the
ﬁrgsgﬁl% gbeY Mh&%ﬁ@ééé“ar@%’ﬁ@é?éﬁﬂé b a@dntthes saalf i 1 st

mponent W th a first connection interface; providing
a se2dnd Tbesubeza cathpletion systemn®f claimdét wbaraimeaeh alctbe first

3 Cdine . . . _
B rrBat) iterich Plilek R PERPREES g Hiodbelind Bofand gagh of e tir
fduMd drid fith confesRIPRtbriaees ecinpases A pryduatiers stabivdiieh is

the third conponent is connectable with either of the
engagaablgwits Breoprgdeelighd?At s. 23. The nethod of claim

22 AR SOl ko RO Epo e o

interfaces I's provi a locking pro
thrbughdfittocorapomnents comeriexca differgnt coimpedent setecied traik the group

ing.that i bl ith t | ocki il 4.
oSt GIVEINER ot T3S e iSe AL 3P ¢ B 4510 3 EOP. o
ASHHERNRANEFHRIN altfleidpAiRia ligerPr ovi ded with an

external locking profile and the third connection
i nt eRRace A mefhodoreanstictingsmsehacarcoanpletinmsystesn Wiithc h
incl.udes a lock ring that is engageable with the

CP@@E?%SQ profile.25. The nethod of claim 22, wherein

each of tpeoviding b fiestdorfonast witna éicst comeotibaiftadase;i s
provided with a first sealing surface, [

connect i oRMYAIRG AHEEONE CHPBONLE AVt 3 ‘FP?Qt”QZQBHIEé@é‘dmeﬁféce? and

e e L el
caplimieataey to Beth thefirst ard sécosd condestirintérfacesiect i on

It E,t ?gf ?gﬁﬁg{‘e?qi&rtﬁé’ {hgrg%ovrﬂp}one%t 8 %89#8&5&8 wk?t%reefthgpgf th3Frst and
second components.

23.  The method of claim 22, wherein each of the first and second
connection interfaces is provided with a locking profile and the third connection
interface is provided with a lock ring that is engageable with the locking profile.

24.  The method of claim 22, wherein each of the first and second
connection interfaces is provided with an external locking profile and the third
connection interface is provided with an external connector which includes a lock ring

that is engageable with the locking profile.
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interface is provided wth a production stab which is

engageabl e with the production bore. 27. The nethod of
wa@b@oou®21 further conprising: providing a fourttus2005/036017

conmponent with a fourth connection interface that is

o ol B b R AR B
cOHBMES mtérféc%s@gféﬁ/ﬁfe@%l& Aifsh s@élh@%’u rt%f:e ttRe thitd &dnneBtion

second comnponent he net hod claim 27, wherein
indertaced$ ptavided with a sacorskesaling @t;rim 1and ihe firsé ANg seeondssealing

prow ded wit ckin e and each of the third
%ﬁ??ﬂgé%ﬁé%BYar?OﬁHﬁéﬁ%%es is provided with a

| ock26] NgThEatethéd @ﬂ@la&ea@|vﬂ16ﬁbhfbafche>fltmffrbh@1dm@:fdnbe

29. The nethod of claim 27, wherein each of the fir

cgmmeo@@a ierfacssriz pravisied withea peaduistion bareAnd b third prm?cﬂon
aq{qubonn | \Digh B éddcﬁoﬂ@%b%ﬁ& e r@%ﬁeéﬁlérﬂtrﬂﬂg production
ec ed wth an

Oh Pt ertaces i's provi
beniernal connector which includes a lock ring that is

enga eabl with the_ | ockj fil 30. Th t hod of
cl ai T PR &rehed QBGH'%?E,%H ro(%’oﬁprgm'secgnge °e°

connect i Ogrdvﬂlﬁ‘q 5365 omporent AfH a¥oliRh @oanddiibn f@Hadthat is
surface, each of the third and fourth connecti on

compbmeaiaesto koth the/firsbandsedond coppeetipnseteripaes:sur f ace,

and the first .and s

engageabl ghﬁ{,eré 88%%@ eglgl qe %%fb%rtﬁ%rg %%H?sgag ann(]actabIe with
eftffer OMeS fistamRSEcapld dogpdneht and second connecti on
interfaces is provided with a productl on &gggn nd e%ch

of £ RE. t hiTha resthod telemn biMarBINACh Al &1 d secon
c%ﬁr?#t@ﬁ%téﬁf%% é}(ﬁjcgégfr \Jgﬁ’d”a B RMgBIAB dndl LA FPhRd and
fourth connection mterfaces is provided with a lock ring that is engageable with the
locking profile.

29. The method of claim 27, wherein each of the first and second
connection interfaces is provided with an external locking profile and each of the third
and fourth connection interfaces is provided with an external connector which
includes a lock ring that is .engageable with the locking profile. ,

30. The method of claim 27, wherein each of the first and second
connection interfaces is provided with a first sealing surface, each of the third and
fourth connection interfaces is provided with a second sealing surface, and the first
and second sealing surfaces are engageable by a corhmon seal. |

31.  The method of claim 27, wherein each of the first and second
connection interfaces is provided with a production bore and each of the third and
fourth connection interfaces is provided with a production stab which is engageable

with the production bore.
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