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APPLI CATI ON Thi s appl i ' [ the benefit of

U.S. Provisional Patena\%‘m \“&M\“ Serial No.

60/ 505, 318, filed Septe er, 23, 2003, which is herein

i ncorporated by reference in 1ts entirely as if set ‘

forth below FIELD OF THE | NVENTI ON The sent
e et eularry 1) onmacrer seserst TUEMIMIVARY
subsea junpers. BACKGROUND OF {THE | NVENTI'ON Junpet&oooz*

are used in subsea applications to connect the
production outlet of a Christnmas tree to another

o B R CONNEC IR A MR £ AR R s

several mles. At least a portion of the junper is

RePAPYRAepAed iy ficiently flexible to cause the junper
to assunme a vertical arcuate configuration when

install eg, . One.end of the junper. has a connector that o

can be gg%ua etPiiyation elapps éll“’y %‘g;&g; a‘iafeH-S/ hipristongRBgtent Application

SeriahNo. 80/1385,810g, f5ied ksejtche6t2d0d, il Walehdi Bloflorated by reference in
ifold, as _the case may be. 'Conventional junpers

. man
its ¢nflseky 46 Fysebfastiolelewsr i zont al connections, i.e., the

connectors and mating sockets are designed to mate -

FrER 8'dr2ii iNVEXTIdN dF awback of this design is that
pul I -1 n I oads can cause undue bendi ng stresses on the

subsea s re and possible disconnecftion of the
j unper cic;iriéjn g%%exgtn %vaeﬂﬁ)og’c LHdies ﬁF‘&ﬁ{aﬁ% O ziPéS(?a o¥elliSystemss and, more

partidubartf, t@Correofor agieibliby foRehbsBs jdfipdifie mass of the
junper connector. At |east one device manufactured by

B Uni tech has sgﬁg’gt to solve this problem by | ocking
ACREROYMDHEF THE FBON n place with a pair of vertical
| ocki ng pol es. A drawback of this design is that it

requi r es VEIRFET Jrepisee i subsrs gpmtisationst tordesnent tiveptodinction outlet of a
O e cha ey “Sasrara-yi (7 PR bl B S citanc
awayl buph asgfrag iabelty5Q yeedconibeat @verad thileb.hgt Rt iaN@rE kLthe jumper is
buoglel?n% &nd’ ns%gu%n yanﬂegqelgle htlfl)n gcallfs%' t]?en jltnlrlgerv % teltsgﬂarlne a vertical arcuate
configuration when installed. One end of the jumper has a connector that can be guided by a
‘remotely operated vehicle (ROV) into a mating socket located at the wellhead or ﬁmm'féld, as
the case may be.

Conventional jumpers typically employ horizontal connections, ie., the |
connectors and mating sockets are designed to mate horizontally. A drawback of this design
is that pull-in loads can cause undue bending stresses on the subsea structure and possible
disconnection of the jumper connections. Disconnection can also occur from the effects of
gravity acting on the mass of the jumper connector. -

At least one device manufactured by Unitech has sought to solve this problem
by locking the jumper connector in place with a pair of vertical locking poles. A drawback of
this design is that it requires a very precise alignment of the connector with the mating socket
for the connection to be made. If the remotely operated vehicle (ROV) is unable to align

precisely the connector with the mating socket, the connector can get hung up on the vertical



WD 2005/ 031110 PCT/ US2004/ 031201 | ocking pol es, which
can damage the equi pnent. and may prevent the
- vomendiow from being made. SUMVARY The presentCT/usS2004/031201
invention is directed to an assenbly for connecting
subsea junpers to subsea structures that overcones or
at least mnimzes sone of the drawbacks of prior art
j unper connector assenblies. The connector assenbly
according to the present invention conprises a junper
connector attached to an end of the junper that has a
vertically disposed main body  adapted for receiving a
plurality of Iines. The plurality of |ines connect
into a corresponding pluraliy of ferale couplers,
which are oriented vertically and di sposed in a
hori zontal plane at a bottom surface of the nmain
lockingypolebhwhivhruas dhniaga gResal pndke 6 Hafbréwent AR QIRSEN from being
i,nvention further conprises a mating socket attached
made, t he subsea structure that has a substantial ly
cylindrically-shaped main housing forned with a
SuM®nGht udi nal slot, a base plate connected thereto and
a corresponding plurality of male couplers. The male

coupl ers ] erti.call.y.and disposed in a .
~ hori zontgﬁé S‘ir%%é‘l’ at egﬂg%tl odrirl]&sckﬁdf X émo?SSF’E‘g’fyng?ﬁ CRBRRPing subsea
Jungfers tohsabseat strugtusasckiet ovefdudnes @ AE Had mASSeER lsyme Witthe Brawbacks of
rises a vertical aligner connector adapted to

.conp.

Priof) ATy HMPRCOURAFAT 5S8Rl or with the mating socket and
connect fhe i f .e_caupl e he . .
cor r espondi nogh%{cﬁ(%ralg%é? l39/1fl)g’f argréablmcie]ﬁ% 8 Fﬂe ?CSE%I Eﬁ’emon comprises a

. oupler _
JunpEscRineToOR tEheT [Hr abRANOKEER: jAmpentiaehes b véaicallarkipdged main body

of .the present disclosure d advant ages thereof nm .
adafled 86 Rr S pheily BT HoSs 06 BB idmesy ot i Phmesponding
plutadike 6f fefalogupless,i ilichVatdortdhged @ﬁ%ﬁﬂp%ﬂ'cﬁ‘ﬁzogéc?ﬁieé‘ H3rizontal plane

in which the leftnost significant digit(s) In
at 3 dppmnwEiage o rthe snaigdwdyelhy comnectarrasseriblyuacsoiding to the present

. Fch r [ erence nu | s,appear,

i e CERPRS { p e ST piP o o S SR, ipustyre that has o
subjtantialy aybindecdllyrshapel MairChsusReroRaed githat 1bﬁgit§<gﬁme§10ti, B base plate
accordance wi th various, exenpl ary enbodi mrents of the :
COnBF‘EEi eretR a0t ¢ SATPRORdisgi Rivrality O male gpupdetsg e rmalgmguplers are

ori GREPELHRNY - ani¥dip B igeéjﬂ&gogtg%lg%&oa%&?’o%% Qdface of the main body of

the mating socket. The connector assembly further comprises a vertical aligner connector
adapted to align the jumper connector with the mating socket and connect the plurality of

female couplers to the corresponding plurality of male couplers.

BRIEF DESCRIPTION OF THE DRAWINGS

A complete understanding of the present disclosure and advantages thereof
may be acquired by referring to the following description taken in conjunction with the
accompanying drawings, in which the leftmost significant digit(s) in the reference numerals
denote(s) the first figure in which the respective reference numerals appear, wherein:

Figure 1 schematically illustrates a subsea jumper connector and a
~ corresponding mating socket in accordance with various exémplary embodiments of the

present invention just prior to vertical alignment and engagement.



3 Figure 2 schematically illustrates a subsea junper

enpl oying a pair of connectors in accordance with

various exenpl ary enbodi nents of the present

wovessiisono Figure 3 schematically illustrates @rus004031201

vertical alignment of the subsea junper connector an

correspondi ng mati ng socket shown in Figure 1. Figure

4 schematically illustrates engagenent of the subsea

j uni per connector wth the correspondi ng mating

socket shown in Figures 1 and 3. Figure 5

schematically illustrates a top view of the main

housi ng of the mating socket in accordance with

vari ous exenpl ary enbodi nents of the present

invention. Figure 6 schematically illustrates a side

and partially cut-out view of the mating socket in

accordance with various exenplary enbodi nents of the

present Hipwent isebmatich@r; h ng%' lly illustrates .

a subsea Fﬁﬁper gonngg?%HﬁP%g%%pgral#%éjgxﬁ¥fﬁﬁwgﬂ?ng a par of
CONPEHQT dbIisorians with yadewordamtey vinbbdiiamisdfhe present invention.

al t er natg: X . dinents of the present

i nvent i opﬁgﬁﬁsgsﬁclﬁgh%{lés/aéﬁ'%ﬁr%gﬁ fyveriqal fignment af the subsea jumper
conuegitdr and lcombspgndi B maingsBeked YRHARI RIPRRT . connector and

the cor rﬁgfogdi ng mati ng socket in accordance with '

vari ous T8 frigherpaticaly diustratey cogagstiemenf theofubbdsejumper connector

AtPhe S8R spb A% ER in Fagure 7., Figure 9
" schenatsipggkllﬁ'ﬁ?wal%ﬁéétggég?é%o%nnlﬁg:g%%%% ap{ gt he subsea
j unper dagme b tscliematichly tlhgtraes b €SPEBH JTahd Blal oS e mating
[ e 8. Figure 10 schematically illustrates

SOCspown i gi Fi % _ _
K AR anse B v AT U SXgmplapy embadimenis of theeprisssaie iertiion.,

of the PIRSEHtschBMERMIQN; n i.ng a sea .

j unper _toéqg subs grg sléd}lgc{l%?%?t&og\h?qﬁée atnﬁep aﬁﬁéﬁ:% ffit-out view of the
mating seeket Bracperdangscwith vigli@istegemplaioerabaditichts G thORSsedf thvention.

al t er natg r spgci.fic exenplary. enbodi ments .

t her eof %l%\?/%g %ggmgh%@ﬁ I&V?% %?“bsg‘iﬁ%ﬂ’eé GOme¢ier 1ncorporating a
diffederetitolgiovwandt videcin e @i BOHEH VRRYs hleslebiad L '

be understood, however, that t hesge%@%ﬁ%% %?grlﬁpﬂaegs'g?r%ﬁmgnts of

theflf?segb%?rft}"&- enbodi ments is not intended to linit the
present Fi%ﬁé@’ § @Ehé?ﬂat{&ll% Egusgx%[etslac ?féﬁ%l%?l]; rgqrmstﬂecriﬁlt i)%ltt 5 esgf)sea jumper

but, on t contrary, resent’
conngoterand| thenouttdspomding naatingq ket @Mt fco@BéO with variousf alternative -

xS e S e et b s B oo ©
clai ms. Figure 9 schematically illustrates engage‘meﬁt of the subsea jumper connector
‘with the corresponding mating socket shown in Figure 8.
Figure 10 schematically illustrates a method according to various exemplary
embodiments of the present invention for connecting a subsea jumper to a subsea structure.
While the present invenﬁon is susceptible to various modifications and
alternative forms, specific exemplary embodiments thereof have been shown by way of
example jn the drawings and are herein described in detail. It should be understood, however,
that the descﬁption herein of specific embodiments is not intended té limit the present :
invention to the particular forms disclosed, but, on the contrary, the presenf intention is to
cover all modifications, equivalents, and/or alternatives that fall within the spirif and scope of

the present invention as defined by the appended claims.
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DESCRI PTI'ON Il lustrative enbodi nents of the present
WavstBodl are described in detail below |n tECT/US2004/031201
interest of clarity, not all features of an actua

i mpl ementation are described in this specification.
It will of course be appreciated that in the

devel opnent of any such actual enbodi nent, numnerous

i mpl ement ati on-specific decisions nust be nade to
achi eve the developers' specific goals, such as
conpliance with systemrel ated and busi ness-rel at ed
constraints, which will vary iron1one i npl enentation
to another. Mreover, it wll appreci at ed t hat
such a devel opnent effort n1ght be conpl ex and

ti me-consum ng, but would nevertheless be a routine

D undertaki ng for those of ordinary skill in the art
PR DESHRPRIMG i ¢ of thi's disclosure. The details of
various _illustrative enbodi nents of the present

i nvent i dHustfative mdbeerdssﬁr ﬂbepiresbﬂthmjveﬁtﬁfneafee deSerited in detaﬂ

connector
belogﬁs gg nggesmte}é% %? . nlé%l:f F?‘?S ﬁ:b é?tu 1@;{1@@3‘[@%@3 described in
this spamt@staﬂnﬂ 1t ¥&lliof cans® bél apsiecivteli thatvia rth@&'é/eldgkﬁé'ﬂt f‘%% Such actual

b g‘bodl ment s of thf present invention ..
emboAiment, AUMErQUS. Jmp eyn@mw@mmﬁs e@eqmlsrrmmsut benpadené Sachieve the
developdTP§lecERNBSAL O 1 LysSOCKpL 4 LAy The

ev: pn‘perﬁicegfr%l%eg(t?%% §UC§ ﬁlﬁxc gg%;( tgﬁ)drefﬁt ql @ﬁsel?usmess-related

ju
consiragits nshich eWﬁhtvanygfroﬁoohetmﬁalénaﬁétﬂﬁhﬁﬁ ahGthENVRHRYER it will be

ure 115. The subsea structure 115 may be a
app r%%ﬁteg %‘Taa SuCJha éﬁﬂep Chiprd ight Qﬁﬁﬂnmlﬂemmt-cbnmmmg, but would

nevettheRss & a %ﬂhﬁ%eﬁﬁéﬁé fdrnchz) Qrglx%?nl? gx beﬂg\tﬂ:é the benefit

of this disclosure
Ofﬂlb‘iq}ﬁcci‘l)ﬁuffy of fluid and/ or eI ect r| cal conduits for

connect onduits of fhe subsea
st ruct ulrrg‘9 f%hlga V%V"'%t @HB??}@Veofﬁgbq%mgntﬁ 19é theyprasent Miention will
now dreddesofibdchevithureeenck1® 1HBYfABedTBRirRitb
é@)}g e.by one or nore r e;r%?gl y operat Z% EI leﬂﬁdsz a connector
asse’g i) Oér‘i‘i’é’n%"rtmgt%é\imb%rrlt@ foor Smbmapsﬂ'lwmreﬂlﬁ Ninaaccordance with
varioay D 8RBtraiRVi AR mts T unpers_ 116 of _
this t;?)e hae\%rg%her et ofggféﬁe(r:] nesem IBK 140" i Fhopay ¢ Ehgyreonnector
assernblyi Irl Oepatsprideat tvar endibwea)oReo) iz RIMRRE | ébnhEEt@rTﬁfﬁj aﬁﬂt a mating

Sockc“ %o?gectl on-with the subsea structure 115
Dedrt FBUAITPY Hmester | Cupitackewta eacthend of aipee 116 and the mating

socketf1h eithdtek itd YheOfubidaG R ?15 The subsea structure 115 may be a manifold,
a Christmas tree or any other part know to those of ordinary skill in the art having the benefit -
of this disclosure. The jumper 116 comprises a phurality of fluid and/or electrical conduits for
~connecting with mating conduits of the subsea structure 115, as by stabbing one into the.
other. The ends of the jumper 116 may be manipulated for this purpose by one or more
remotely operated vehicles (ROVs), arms or other parts for manipulation in a subsea
environment.
The ends of the jumpers 116 of this type have heretofore conventionally had
parts on their ends that are moveable horizontally into and out of connection with the subsea
structure 115. This has been found to be difficult due to the relative inflexibility of the bundle

of conduits. The ends of the disclosed jumper 116 in various illustrative embodiments may



of conduits. The ends of the disclosed junper 116 in
various illustrative enbodi nents nay WO 2005/ 031110
WOROWERA0M/ 031201 5 instead be nated up w t h tIRE/US2004/031201
subsea structures 115 by novenent in a generally
vertical direction. The junper 116 is | anded on the
ocean floor using a weight 218, as shown in Figure 2.
A buoyancy nodul e 220 is used to keep the junper 116
suspended above the ocean floor until-an renotely
operated vehicle (ROV), an aim 113 of which is shown
in Figure 1, can connect the junper 116 ends to the
vari ous subsea structures 115. Vertical support
brackets 222 keep the junper eonnectors 112 di sposed
in a vertical orientation. A cable 224 nmay connect
the junper connectors 112 during |anding on the ocean
insfehd dre. mated U Py the cruhesat gruchir?s hiss bp mevemdnody &l 2énerally vertical
direCllch is generally cylindrically-shaped and
éPPlcally di sposed. The mmin body 126 connects to a
base pl atrge ha8perQ6 as RALEDHH I §Rak f18br hiife ABIALROAYR as shown i in
126, the base plate 128 havi ng an openi ng %
Fighrech rivbaanay medpier@lds medﬁydﬁawtheoump@n uémmpmed above the ocean

1) Gk il 53k AR50, BETGHEL or DBEA GO o i1

canC ot oied jurgpdra el ehds o Uk evaribde , suMHaC KindcBur¥@1 13.CRbital support
oriented and nounted to the base plate 128. The junper

bragigifhect brePiRe JHmPeRORneEeRs ild dispreadnnrorsrtiel aieaiagion. A cable 224

3 n body
g e B ik T L7 4400 RHIRBSR A p A AIBLY 156
whi ch at The hesafeo eonnegos Ut ales af nidie hmiyan}Sodyvhlch is generally

o BRSPS RSB ool b B 35 ol e e 12

on MAbB:tAAAYradd . of fﬁBemﬁﬁﬁBde} 1/263%5 R pi&@llgk eha(vﬁ%‘/}m opemng for
bucket 136 may al so be forned a nmetal cylinder and

accpmmudiang @ hl@ldlee@%hmialdlq Buigl @miéorasrlmtl(lmthmh b pndfbeing generally

0 t hi cI e
rorBFASTRISPERR 87 HETRELT Whoecllcnls’ ot fomat
coupRB 18Da#hich watlmlvt@eﬁ@ﬂmd&ﬂmnwdub @d baxe pfatd EXERI €

couplers 132 into engagenent with the correspondi ng
pl ural i t YRSIUPRAT SORRSEHITdA S fumberfegmprges mmﬁpdﬂmﬁw@lom 134, which
al; doun
o e 2ol i R i A6 pof 328 B Tt bR yphicte ROV)
bucieit 1—:% wihidh attdchesmota pGuafack bEtheangih é:ddy extehsibn fl B4€THeOmain body

t I t he t f the main bod :
exten%}oan 1934r r%a\? | Vgnne% of a gleta? F<J:y1(1)nder mounted to the ¥op of the main body 126.

The remotely operated vehicle (ROV) bucket 136 may also be formed of a metal cylinder and
is adapted to receive a rotating arm (not shown) of the remotely operated vehicle (ROV).

The jumper connector 112 further includes a latchdown mechanism 138 that
operates to force the plurality of female couplers 132 into engagement with the corresponding
plurality of male couplers 152 formed in the mating socket 114. The latchdown
mechanism 138 includes a torque screw 139 and a nut 140. The torque screw 139 mates with
the nut 140 and is coupled to, but free to rotate relative to, the top of the main body
extension 134. The nut 140 comprises three horizontal extension pins 142 (one of which is
shown in Figure 1), which are approximately 120 degrees apart from one another and fotate

within corresponding slots 143 formed in the main bbdy extension 134. The extension



~extension 134. The nut 140 conprises three horizontal

ifag sbgnupins 142 (one of which is shown in Figure:

) ST %G e approxi mately 120 degrees apart fPOmUSRE®4/031201

.another and rotate wthin corresponding slots 143 :

formed in the main body extension 134. The extension

WO 2005/ 031110 PCT/ US2004/ 031201 6 pins 142 interl ock

into corresponding J-slots 546 (as shown, for exanple,

in Figure 5) forned in the mating socket 114, as

described in nore detail below The mating socket 114

is formed of a nmain body 644, which is generally

cylindrical in shape and has funnel contour in an

upper section, as shown in Figures 5 and 6. The

ma- |1 nn body 644 is generally vertically disposed. The

. L0 ocket 114 has three equally spaced J-slots
P mgj%b frg?rﬁg 110 GORESRBAE J-ﬁ@ﬁspﬂg tiasgthowme fareixampledjn Biddre 5) formed

in the enafBb khtdet SRL KEHesL; | ongi t udi nal sl ot
548, \Mgni ch enabl esest%ghlée?tﬁn%%{%q%{)aﬁlnbeeg?vgr 112 to be

moved | alks adting suckettHd iveformbd dyf aﬁﬁfai@fboagagmawgﬁ, is generally

ket 114, and then | qwered into the main body
Cylﬁs‘gﬁgag é&%kaélﬁﬂﬁsiaﬁﬂ“jﬂowww ¥ HPREE tSEEHPTD @¢ sl ithBigures 5 and

6. ®OB16S4 G§ ob | chet 114 BS

:l;?fg\?mﬂhil n Fjingur e 3 A%ﬁlé‘a%ﬁcﬁgy ﬁ%‘iﬁ’g‘?“ﬁ% Hﬁ’lupﬁed‘rocget 114 has three

CqUARE FpRfES Jz5loth 446 fmaadeinttbe , fumel gorticni 65 tHeh@aifEhduyksady The mating
truct 115, h in Fi

e PISER AL NS Sl L Fdure [

The mating s
moysdulatetallyyintaf thewhsin Godplbas $f HR2makl &Q:ke@glgl, \Aﬁﬁéﬁe%qlnl\h%red into the

.or.i ent XI and nmounted to the base plate 6
ma.lfl(hoﬁy qu Sf af e Wﬁkﬁﬁ’@rmﬂwﬂﬁ dbe connkdidon bettleen s Julgher connector 112
: e teely operated vehicle

S e Y AL B LR R R Ih i pefipiand bather inctudes o
base, phtecd W, WiHOV)jotabs i thermdih ebady 638 o COBNRBEQ sthubRure 115 as shown in
Fig@gha?ﬁ?tm&iﬁ tshelngqél socket 114, as shown in Figure

TUNeXt , "4RE SPETt f‘%’é‘b@ﬂﬂ?@é@%@mnm@hm/maw tqmders 152, which
are vdrticillyrapihted QRASRdRedld 2he Bk g,ﬁ&é ¥s@ver the mating

on

socket 114 so that the extens pinis 142 align with

openi ngsh64gining of tbe jumbert sorfiébior AB Qo the diftin® socket 114 by the
cei.ved into the mating i

DR dd g 130 is,r . .
remsoféf'k tePe[feldjéh?%l? ggghﬁt\w r}og\han? 5@&}1‘;@1 Fdrsh tthesregnotelasoperated vehicle
ROM)enligusmibs junperecdmectdbd 213 2djaMR BHHRVEEENS IR 119 oc shown :
Fi sogkgalm , as shown in Fi gj&re 3t.% ﬁh% @éﬁlgﬁ%@ﬁ%ﬂg‘g as shown in
igure, L. b ibie ofemsitel¥ apepated tvehivio (RO ah@ni 0@sij ri €onnector 112
diredtREovds 8] . 54 regg%3£ oper.ated vehicle (RC - .
e Mo unt ok i BBl hd o8BcH s Gien with openings 648 n
the Ilesl?tsréélﬁoAJSb;Lﬁl tds péritior, ik BMIBOSIPR RbASed 4o WY Siabilld Socket 114
throug% e ?ongitudinal slot 548. Next, the jumper connector 112 is lowered over.'the mating
socket 114 , as shown in Figure 3. In this position the extension pins 142 fit into the
openings 648 in the J-slots 546. The remotely operated vehicle (ROV) then rotates the main
body 126 of the jumper connector 112 so that the extension pins 142 move into lateral
ends 646 of the J-slots 546.
The remotely operated vehicle (ROV) then continues to rotate the torque
screw 139, which causes the nut 140 that receives the torque screw 139 to lower the torque
screw 139 into engagement with a top wall 426 of the main body 126, as shown in Figure 4.

In this way, the female couplers 132 of the jumper connector 112 are lowered into a



he J-slots 546. The renotely oper 11/0312
ﬁ@%ﬁwﬁ then continues to rotate the torﬁk%ﬂ]sm H031201

SCFGM/139 mhlch causes the nut 140 that receives the

torque screw 139 to lower the torque screw 139 into

engagenent with a top wall 426 of the main body 126,

as shown in Figure 4. In this way, the femal e

coupl ers 132 of the junper connector 112 are | owered

into a W). 2005/ 031110 PCT/ US2004/ 031201 7

tight-fitting relation onto the nmale couplers 152 of

the mating socket 114 to conpfete the connection, as

shown in Figure 4. In various alternative illustrious

enbodi nents of the prevent invention, a junper
tighcfgﬂthir%c{‘e?z{ti 71§ntgat¥16e l oc\()uﬁelds Ir—lfbg ﬁ({f:tﬂ% m%thChdoc;ﬂn h]d14 to complete the
amﬁ&ﬁﬁ@ﬂb&hb%ﬁ&n@@ﬁﬁéuses a latch cap 760 co- aX|aIIy

di sposed over a main, body extension, 734. Elurallt

of | at cHPn¥erifussaltespativieclligstrigph smbadinasnes @f dthe preyrat invention, .2

jmrlyg%?:gan {66372 H}éycﬁfgﬁalgg;éﬁi ES %gcgsla%%ﬂowgl E?Elblﬁ%srﬁ 9? ks shown in

Fighmt Tttha gata]ndmzvﬂ 62 cleamgsma 7 3Hcanprieh adatch cap G660 rcesa;xmhbﬁ digposed over

u of b kets 770. | at chj ar ns re
o o Bt O & by BREAY 77 OGRS 35T T80 RIS Shed 8Bt end to the

latchh&pl786 & &gmeéﬁﬂgsm%@ 264 S@tﬂrhﬁtcoﬁlaﬁé@taﬁal Heload @ﬁeazﬁ‘p%ns 768. The
can pi vof about such brackets 770. Thé brackets 77

pluaidle/ sfdeigho armsa76t2@|me slso fattahed IQ ao:fonteswndmgwplbwm @ﬁbrackets 770.
h
T R eoAHerTahEe RE e Bk dan bRt TGREGTRoR 7 he latching

armid 742 asoC@éfﬂféﬂ@tﬁﬂin@ gmmls g6k tadpisbostole Euﬁl?lﬁ‘r,acms BY0VWheitRackets 770
Figure 8. In zggratlon a running tool (not shown),
are ipqUEdsl ot opuRsHiaee T8 ehthe mein hodse &36. 1 these yarieuscalterrative illustrious
at g
emBER LAY S N SOUR 04 B AR By LS 3725 cpesponting
kmhmgstﬂ$deéimﬁﬁ@mmﬁh@ﬁgtm& runni ng tool has forced

the junper connector 712 dee into the correspondi
mati ng sOcRBErABIY, 2 (HBNE agolo o “@Rs&@a%beas |Cav13ﬁ$ Sf@ the latch

capaT o515 1R41 BhaaBRMnk ha‘&:ﬁ'&)vﬁ{ 2eMenEA273 SBBFLﬁ@ ttho ﬁnﬁ‘ﬁné 1381 lowers the
downward force applied to the secured ends

junpat @hmmgtcaﬁd@ e they matieg socked 814. n@nc@dbe mmulg\mqihhas forced the

d t th h the t
g eaestat 71k SOH Gt "Bier SO el sbeiet Bl o tips of the
unseQirbd 1M £€ drflO VB h B Yvith tBe rg%Werﬁgﬂ B9 actibh®f the downward force

| atching arnms 762 pivot about
applied to the secured ends of the laiching arms 762 by the connecting rods 764, which

receive the downward movement through the thrust collar 766, the shear pins 768 and the
latch cap 760 being forced downward by the running tool, the latching arms 762 pivot about
their pivot points on the brackets 770, forcing the unsecured ends of the latching arms 762
into engagement with the shoulder 874. This, in turn, forces the female couplers 732 into
engagement with the male couplers 852 and locks the jumper connector 712 within the
mating socket 814, as shown in Figure 9.

In various illustrative embodiments, as shown in Figure 10, a method 1000 for
connecting a jumper to a subsea structure may be provided. The method 1000 may comprise
aligning a jumper connector, attached to an end of thé jumper, adjacent a mating socket,

attached to the subsea structure, as indicated at 1010. For example, as described above, the



their pivot points on the brackets 770, forcing the
unsecured ends of the latching arns 762 into
WogesaeNLy W th the shoul der 874. This, in turNeerwus004/031201
forces the female couplers 732 into engagenent mntﬁ
the mal e couplers 852 and | ocks the junper connector
712 within the nmating socket 814, as shown in Figure
9. In various illustrative enbodi nents, as shown in
Figure 10, a nethod 1 000 for <connecting a junper to
a subsea structure may be provided. The nethod 1000
may conprise aligning a junper connector, attached to
an end of the junper, adjacent a mating socket,
attached to the subsea structgre, as indicated at
1010. For exanple, as described 'above, the W 2005/03
1110 PCT/ US2004/ 031201 8 juni per connector 112,
junitet 36eLidr Q12Natede HUSPRE ; i -
! adj acent tgég'%atﬁﬁg&%%EEQF 114FJE%?3% edlgglgggﬁgﬁgimhwmntﬂm
malingh seckett My ettached 1105the Shibsen antiugturas 1 deSinilatgdasniesegibed above, the

. ' C r 712 ached t n end of. the -
iundekl SondelPR 91 CHREEA B o s ) R o 1 e by akige pcjacent the
mafddglsocRétHahathched to e Subregsrgdidctiyr € 115. The met hod

1000 may_al so conprise aligning the junper connector
subst ant 12§ | pethod d 8PP y maye alsoh eomarisn g akgniket theagumper connector

[Wafol2 d _r.eceiving,.a plurali.t f lines .
suo B BB 010780 12 SEGEL ol WL AED! o lp el iSFptraty of
lines ahat| censead iisipas ectréspoidifg jplifaBly ofCRARAES ESUDlrH ddspob&d in the jumper

mat i ng socket. through a |ongitudi nal slot disposed in
Conf‘ﬁ%"’n‘g{q ‘g‘ﬁ mabagspokel thropghya depeaydimel slobdispesed nthermaténg socket, as
indidgtedl &6 B0 bays ' 0 éoln@e i

al i gnegﬁogggrs%ant [ %Iaﬁegsaiiﬂrﬁglgt 3&6\%@&@% na |%§¥%g%?€?’ be aligned
subgtamjallyrdirecty opbuthel matingodocketnidd, tidhthegelomict of Hhes thhhéobnnect into

' lurality of fe e.couplers 132
e SOREEIRANG RBBY HERLLAY Sl LR & SOUR BT B3%0 conptor 112 may
be tentiged Httontiti MgtifO séeket 114 tRAALOM The 141Rith@RYI 5166588 disposed in the
sl ot 548 di sposed in the mating socket 114.
matgggqcket M 4. §enidasly; af iesrridisd \above, Hee jumpse conwarectl@rmay be aligned

. . i ubs tiall i.rectly over th .
s BB B SO b WSt Uy o connect
the camesponding pluralith f Ganidle soalelis792 [isposdd \th@funfiBbenector 712 may
couplers 732 disposed in the junper connector 712 ma

be r5ep1yedCiBiaon mating speket fkd ﬂﬁ@u&tbg kesitadinak hotahegrmay be Gisposed in the
matifpNQLkt @ AR} a %Ja?tthét%a% o @Q%ﬁ}%g?ﬁ%ri’%}d&gg/ s]?;ﬁghg% disposed in

socket 814 I1n a"wa t may be si
the imatigg semkenbl4. sl ot 548 is disposed in the mating

socket llj’hAé' method 1000 may also comprise lowering the jumper connector over the
mating socket using a latchdown mechanism so that the plurality of female couplers of the
jumper connector are lowered into a ti'ghtvﬁtting relation with a corresponding plurality of
male couplers disposed in the mating socket, as indicated at 1040. For example, as described
above, the jumper connector 112 may be lowered over the mating socket 114 using the
latchdown mechanism 138. so that the plurality of female couplers 132 of the jumper
connector 112 are lowered into a tight-fitting relation with the corresponding plurality of
male couplers 152 disposed in the mating socket.114. Similarly, as described above, the
jumper connector 712 may be lowered over the mating socket 814 using the latchdown

mechanism 738 so-that the plurality of female couplers 732 of the jumper connector 712 are



The net hod 1000 may al so conprise | owering the junper
* connector over the mating socket using a | atchdown
' so that the plurality of fenmale couplers of
“?ﬁgﬁﬁﬁﬁszr connector are |owered into a tightE$T4§yWﬂ&”2m
relation with a corresponding plurality of male
coupl ers disposed in the mati ng socket, as indicated
at 1040. For exanple, as described above, the junper
connector 112 may be | owered over the mating socket
114 using the |atchdown nechani sm 138 so that the
plurality of female couplers 132 of the junper
connector 112 are lowered into a tight-fitting
relation with the correspondpng plurality of male
coupl ers 152 disposed in the mating socket 114.
Simlarly, as described above, the junper connector

lowefd® luaer er-the nmating socket 814 using
o PR EOnP bl s " elaiRene gty it myieopouplers 852
dispésedud thequaiplgapeke? 324.0f t he junper connector 712 are WO

2005/ 03;1.{1110 PCT/ US2004/ 031201 9 lowered into a
tight-fi ?rﬁ?éew@leaf’ frgswillugtretive embpdispsotrdiofigthe present invention

bRk debfiRh hoRk | SRAREdin. the mati '

P socket e8_114. Therﬁee?‘u‘c;c%&ééfﬂ Eﬁ?éte\ﬁl g‘rglco%g\gﬁqﬁﬁgmeﬁfsi ”6@ attain the ends and

advaews@mnnntmb ' Iﬁdoﬁfs_ welé apﬁmse}’mt zlﬁ\d'ﬁlﬁﬂrdémnher@maWﬁ% &B%resent invention

escl | rein.are apted to carry out the

has ‘gﬁ“e‘i e, od%%‘if{bgiina‘t%gg‘éwdgb%ﬁ%ferea%ﬁ/%%@aslaﬁe embodiaeents of the

prese$ inVehtiord SudtOReerbMRAtdods Botl iR SRLI; i Llg the .
present inventi on ~has been de p%{ét her%lj,?ﬁ[ es‘%:k;tlhg\g{fsg’gﬁﬁvemon’ and

no syekt iliyaitptiey sefoeberioferted. dhenprsmy irvdmidhnsntspabie heonsiderable

does not inply an

- tipyent jon, h f : _
mod s Al hE ¢l eaPYdEnsy i um Aok, fnktien #o vSllcoreur 10 those of

ordinatysitiit inOhe ipertirendertd RhAhg kb bddit RIFGERMisdIBUEOt TN di;:%cted and
a

apabl e of considerable nodification, alteration,
descr@?ﬁ%‘i &HF%’&’? el“%"ﬂﬁ??ﬁ%ﬁ@“ﬁ&f@@biﬂ@@“% de execoplarywnly and are not
xhat e €ofOfhe RHEH BAT | j rtinent arts havin ..
? “the benefé it }gﬁ% t ﬁ?{esig‘%sggl fggaéttéb%. EFﬁoél S%%‘SP@}’ ﬁ‘eaﬂla’sem ivention is
intended; ¢e iboelamitéd oslyr by ithe spinib ot neebps obfthé hgpekRICEhims, giving full
o { nventti on. are exg_ﬁgl ar% only and are not " exhaustive

EOBFITHR CARHENS AR fHLSSBFESent " i nventi on. Consequently, '
the preBgNpaitioRN tdnfiddirsientd M &kl uked: anl |

bej, t he spi ?)i t1 and scope %nf th%ma%g%e&r?ggg ag%a]?ﬁrltrltgfrgb‘fevf%é” as the
- presepypnventingngyz bivoediftsd eqd preatiestt is differatt but egpiealest mhhkers apparent

B IOt L S
limitatiodls fatethtenided BY el dtAH dfMbodsthic@bh Yr dabibn $RHN 3hEWh, other than as
descrlbn%gni%r theae:?a?rrng nltaelow. It lis therefore' evident that the particular illustrative
embodiments disclosed above may be altered or modified and all such variations -are
considered w1th1n the scope and spirit of the present invention. In particular, every range of
values (of the form, “from about a to about b,” or, equivalently, “from approximately a to b,”
or, equivalently, “from approximately a-b”) disclosed herein is to be understood as referring
to the power set (the set of all subsets) of the respective range of values, in the sense of Georg

Cantor. Accordingly, the protection sought herein is as set forth in the claims below.
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to those skilled in the art having the benefit of the
teachings herein. Furthernore, no |imtations are
intended to the details of construction or design
herein shown, other than as described in the cla
below. It is therefore evidenp that the particul ar
illustrative enbodi nents discl osed above nay be
altered or nodified and all such variations are

i.dered within the scope and spirit of the present

invention. In particular, every range of val ues (of

the form "fromabout ato about b," or, equivalently,
"fromapproximately a to b," or, equivalently, "from
apprOX|nateI a-p").disclosed hereln is to be

underlst ooa"“h%“?‘@g‘é)fﬂ FRPNCENE HTPTSY e SHbpey FiHs U thgssembly
all subsets) of the respective range of values, in the

compsisingf Georg Cantor. Accordingly, the protection

sought herein is as set forth in the clains bel ow

LLOYD W Sk cohfiedBbradefimed b a vAnicaly éispdsgd htain bodynkentinggbottom
a junper to a subsea structure, the assenbly

pRAWithSnpenitg ThGORRRGH Ahd A&t pRdaldy off vERIChIlE aisbcysed couplers
di sposed mai n body having a bottom "plate with an

PR AP ﬁ%@ﬁ? i rfééeﬁ‘iegr%ﬁ‘%’?%ﬁ el cpefing ip he bsttom
p@a&? Pﬁﬁ\e Cgt"éetngor §a1 Jﬁﬂzllﬁp\ég ﬁlgg ?gﬁlgel?i gg’l agp o{’ﬁ%{)‘@l&r&s %aq connect to

fined ﬁ uragvé I|n S that connect to

ther fisst Py F&Pf Y‘V“E)?“ ?Rqsem eat 496 adurtg Serit §ttacéﬁé tgythe
mati ng socket attached to the 10 subsea structure

shbser sgueiurelisyingra ubbtaptiallyshshaped mainmhdveingj abgseplisasennected
pl ate connected thereto and a correspondi ng second
thdretoaind taycoakspad igese sondiualityasfe oaplesnivith\ags diicvacd vertically
and di sposed in a horizontal plane at a bottom surface

a0l dispesedubatifizbithl Make £RAPEEM Bt fce HOHS bilGtadtiall16-shaped main
mati ng socket; wherein the junper is noved laterally

Hoﬂ&ﬁ bbthe Mtidi%oemiket and then 15 |owered to make
t he onnectl between the junper and the mating

socket. 2. The sembl y. for the
The subser TR SRC Rl Py Ok M e éng"Pocket ahd then
vertical |l posed. |n body is subst nt|al
leyrreAd make av CORAgRED Mbelreonine Jag%mﬂcv ¢ BhatiasRogket ng
t he Junper to the subsea structure of

2. The assembly for connecting the jumper to the subsea structure of

m_J’.LOYD WISE

claim 1, wherein the vertically disposed main body is substantially cylindrically-shaped.
3. The assembly for connecting the jumper to the subsea structure of
claim 1, wherein the vertically disposed main body connects to the bottom plate in the
horizontal plane at the bottom surface of the vertically disposed main body, the bottom
plate having an opening adapted to accommodate the plurality of lines and being
substantially horizontally disposed.
4. = The assembly for connecting the jumper to the subsea structure of

claim 1, the jumper connector further comprising:
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claim1, wherein the vertically disposed mai n body
.connects to the bottomplate in the 20 horizontal
pl ane at the bottom surface of the vertically disposed

mai n body, the bottom plate having an openi ng adapt Q@OYDW:sE

to accommodate the pluralityiof |ines and being
substantially horizontally disposed. 4. The assenbly
for connecting the junper to the subsea structure of
claim1, A f.r r i Si : .
LLOYD W séhrﬁ‘i‘? %gﬁfrg’u‘tggﬁgrggg/&a@%detﬁ éﬁ'u&%% t83‘§§? SUfHcE ¥ fhe vertically
t o adto% %Fﬁfﬁc of the vertically disposed nain
dﬁga?flﬁ 4 °8%¥: tely operated vehicle (ROV) bucket
adapted to attach to a_top . surface of the main body
“ext ensi on.2 remstelyrpperated xaiels (RQV) bypkrs adanted torastarh iaetor
to the subsea structure of claim4, wherein the main
shdage e themgindrpdyeniansions a netal cylinder nounted on
the top surface of the vertically disposed main body
and tshe r dhetastembdp dsratoanectiap il jampeRO\the bubskestructure of
conprises a netal cylinder nounted on the top surface

chimt4) heRdi M tHRQAMn bBdY BXtehsIbh coniistise® Aiedl Ly Rk A Rlted on the
vehi cl e (ROV) bucket adapted to receive a rotating 10

f .vehi .
185 Biclce B Ve el OREREH i BUE aft (S Mhorel opBed vice
tu of .claiml the ju r.connector further .
Rk sPmprifes FaBh AR Sre S8R iah St oF O i bocy
first plurality of couplers into enga ement with the
cXtsnFigIBf a@weg/étpsmedpﬁm% (RQYVpbucks @fa@kéi.to 1epeive appating
assenbly for connecting the junper to the subsea
agmrof atremetebyf opegated meldcle (ROV)unper connector further
conprising: a main body extension adapted to attach to

a top. sur fErasafmilh dorvenhédtiak the juthpspohé sutaensthatiys of
and a renotely operated vehicle (ROV) bucket adapted

dfmat, tRCniper dornror RRtheEIMAG®IY: the main body
ext ensi on, the | atchdown nechanism further conprising:
a latchdown mechanism adapted to force the first plurality of couplers
into engagement with the corresponding second plurality of couplers.
7. The assembly for connecting the jumper to the subsea structure of
claim 6, the jumper connector further comprising:
a main body extension adapted to attach to a top surface of the vertically
disposed main body; and
a remotely operated vehicle (ROV) bucket adapted to attach to a top
surface of the main body extension, the latchdown mechanism further comprising:
a torque screw; and

a nut, wherein the torque screw mates with the nut and is adapted freely

and rotatably to couple to the top surface of the main body extension.
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a torque screw, and a nut, wherein the torque screw
mates with the nut and is adapted freely and
rotatably to couple to the top surface of the main | oypwISE
body extension. LLOYD WSE 12 8. The assenbly for
connecting the junper to theigubsea structure of O
claim?7, the nut further conprising: a plurality of
substantially horizontal extension pins substantially
equalgl y ' i LR
cor s pondrea ST AR Kl SRR BRI RSk LT ilelre of
cggt g%ont n tg ingerlpck Into corresponding J-slots

’3?2 d™ 3 ﬂgPTﬂagSocket. 9. The assenbly for
connecting.the junper to, the subsea structure of
Claim i, dbaliy q'}?#égﬂﬂmahg%geéml eieasign piffriypstantially equally
portion having a funnel contour in an uefer section
spargd japars ey adaptaddp rgtatgerithin aptrsspaidipg sloth, distmsedhig the main body
plurality of J-slots disposed in the funnel portion

estechsibannd & inferlegk altd yosgponding palots didfbsédin theenating socket.
assenbly for connecting the junper to the subsea

st ruet ur e T asehdlytok.conhRiify thelj ﬁ@ﬂ%&h@hﬂk@a Qfuct?€ of

mati ng socket is adapted to join the substantially

cﬁ'irﬁh?%gr R e isBSkert ‘Bai]:g ﬁ}rﬁxﬁl_gp;b?ﬁ‘(t)rgﬁe{\ﬁlgé ésjﬁ.g‘glgl;éontom?n an

assenbly for connecting t

structure of. |aim 6. the funper nnect or further
B tdaris sftRpfiefly wstGaily RGeS RAUGE s { I setn
to a top surface of the vertically disposed main
dispased ip ke fapclipeton sHoswEGH biAapeiy ﬁ@ﬁe@%ﬁ& ising: a

| atch cap disposed substantially co-axially over the
mai n 18ody Thexassemthly for capaecsing therjumpestodhe subsehstrugtuae of
attached at one end to the latch cap. 20 12. The

clsmdyhgreirothedbasnplatei afghd inetingisuoket it addphel te ybinahe substantially
structure of claim1l, wherein the plurality of

clshapdtl M@indHoBina ke thatsubeAgtu@treone end to the latch cap
by connecting rods, a thrust collar, and shear pins.
11. The assembly for connecting the jumper to the subsea structure of
claim 6, the jumper connector further comprising:
a main body extension adapted to attach to a top surface of the vertically
disposed main body, the latchdown mechanism further comprising:
a latch cap disposed substantially co-axially over the main body
extension; and
a plurality of latching arms attached at one end to the latch cap.
12.  The assembly for connecting the jumper to the subsea structure of
claim 11, wherein the plurality of latching arms are attached at one end to the latch cap
by connecting rods, a thrust collar, and shear pins.

13.  The assembly for connecting the jumper to the subsea structure of

claim 11, wherein the plurality of latching arms are attached at about a mid-section of
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13. The assenbly for connecting the junper to the

subsea structure of claim1l, wherein the pluralityoypyse
of latching arns are attached at about a m d-section

of LLOYD WSE 13 the plurality of latching arns to a
corresponding plurality of bnackets, the plurality of

| atching arns adapted to pivot about the correspondi ng
plurality of brackets. 14. The assenbly for connecting

NP TSP Sl syl
chi

h |
i oS uraR SRt g Bt i gl
Cop Sarf aciegsserdy fano %ftlp?rﬂ?ﬁ‘ﬁﬁﬁfa&%etﬁg gkt or

The assenbly for connecting the junper to the subsea
cdaimylds wherest the plugplity@f lateling ammscare atanhied ababoutip fdssection of

conprising: a main body extension adapted to attach to
the plamlispof lawhingfartseo ¥ eotrespahding pliality opbmekketsrethercorresponding
body, the | atchdown nmechani sm further conprising: a

plahkly FdPactbBRESREd BURS t%mmbé ¥f ta@ versically disposed niaebody.
mai n body extension; plurality of |atching arns

at t agfied aitheoa@?en?rfl? f('iroco'iln t1n tt}?é'ﬁuﬁﬁvgr Q)yth% 9@&@@9{ e of

rods, "a thrust co ear prns, [urality
8 (ﬁicm% arms tﬁ{{{hd at rs15 about a md section
OF ™ St PEVCEPT FTEhIHEPS™M to a corresponding
plurallty of brackets the plurality of |atching ,
adapt ed t ¢ prfRdiod &EBGPSlPﬁéd%P&‘{t@§HBﬂHﬁoﬁgt°p 511%%%(1&?1}6 Yertically
brackets, the corresponding plurality of brackets
disposedbaindodhiethe datc echapism; fagtherenomipeisinigy  di sposed
mai n body. 16. The assenbly for connecting the junper

t o t he subslaghshp dispuosed sabstiatlly ab+axiblly owbrethe immait hedy
mati ng socket has a groove and a correspondi ng | ocki ng
éxbiodiednd the groove and the corresponding | ocking

shoul der adapted to engage with the plurality of

L A R gt B s
coglg?élglglrg O? he tj§]léﬂgre bnd HEAF Slng,rthe pMAhty E)P l%tcrfrlﬁ{gi 41 attached at
about a mid-section of the plurality of latching arms to a corresponding plurality of
brackets, the plurality of latching arms adapted to pivot about the corresponding
plurality of brackets, the corresponding plurality of brackets secured to the top surface
of the vertically disposed main body.

16. The assembly for connecting the jumper to the subsea structure of
claim 11, wherein the mating socket has a groove and a corresponding locking shoulder,
the groove and the corresponding locking shoulder adapted to engage with the plurality

of latching arms to force the first plurality of 'couplers into engagement with the second

plurality of couplers and to lock the jumper connector within the mating socket.
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14 17. The assenbly for connecting the junper to the
subsea structure of claim 12, wherein the mating

socket has a groove and a correspondi ng | ocking LLOYD WisSE

shoul der, the groove and the correspondi ng | ocking
shoul der adapted to engage wilth the plurality of
latching arnms to force the first plurality of couplers
into engagenent with the second 5 plurality of

couphgrs & k@nli¢ k‘ortc*&ﬁnécﬁﬁg lﬁ{/e j]&g&?&%ttﬂé Smssihét?ﬁgﬂg of

mati ng socket. 18.° The asse connecti ng

IR e Bkt E S0t B b o LBl B NEleRl e shoulder,
| ocki ng shoul der, hhe_groov d the correspondin )
theogRPYoarkhiBe corersPapdipe irking S@ﬁ@ggrea%ieﬁ '@ FREA8F HY e plurality
of latching arnms to force the first plurality of

of fatghieg armsp dorsa daegfansbpiurality of coyplescimtmengagangit with the yecond
of couplers and to lock the junper connector within
plurelitywif icogplem @keé to 1otk thefompassmnbétyr Woshinabamatbg sepktte
junper to the subsea structure of claim 14, wherein

the mBti Ngheacseaibl & cdnECBAY ehedlithpar VAN QEHRENE EUre of
| ocki ng shoul der, the groove and the correspondi ng

RGN SRR %atﬁg%?%lé;ég gﬁﬁ%@?@@&d’\ﬂ f&résP&ld?ﬁ%{o@Hntg ¥houlder,

of latching arns t Irst pluratity

SOUBATE ol 8 S SORRBE D PO SRR P i

t he nmating socket. 20. The assenbly for connecting the

of latchipe '{‘r&%ttﬁéo’é’ﬁ S%P]fl[?i‘t%? oYpleEy Win§neggemHp r»\sﬁhthe second
the mating socket has a groove and a correspondi ng
pluselkty e cewideis @ad to lock éhegumperecamectonwithiarthe mptng sonket.

| ocki ng shoul der adapted to engage with the plurality

of | dOBchi ritheassentlp forawarecting the jusipeplotthakutsya sifucture of
couplers into engagenent with the second 20 plurality

ctfimcla pheretn B dndtidiglsociet hitea plobPeindOEdIEShOHdiMg fddking shoulder,
the mating socket. 21. A nethod for connecting a

the!Z06Ve 4R Be SHREGRNhE WodkiHoSsholilder egtétego gfr;]gc{egg ylgif eﬂts i%urality

al Tgning a junper conRector, attac

R L5 RS PP B e 3568be scon
pgtlg;é]gtry]lltoﬁ go{.\ﬂgrisjﬁgxgrgg [ocﬁ %rl]enj%(r:ntpgrr cosnlillggtgra \Q’Et i%l tLg m%itiage gct)clk)ét.

20. The assembly for connecting the jumper to the subsea structure of
claim 15, wherein the mating socket has a groove and a corresponding locking shoulder,
the groove and the corresponding locking shoulder adapted to engage with the plurality
of latching arms to force the first plurality of couplers into engagement with the second
plurality of couplers and to lock the jumper connector within the mating socket.

21. A method for connecting a jumper to a subsea structure, the method
comprising:

aligning a jumper connector, attached to an end of the jumper, adjacent a

generally c-shaped mating socket, attached to the subsea structure;
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socket; receiving a plurality of lines that connect
into a corresponding first plurality of couplers
di sposed in the junper connector into the mating LLOYD WISE
socket laterally 5 through a |ongitudinal sl ot

di sposed in the mati ng socketis and | owering the junper
connector over the mating socket using a | atchdown
mechani smso that the first plurality of couplers of

t he junper,;:g ' [ = fah Lt

ol at i on dy B0 T8 Ring Lo QUBF EbstahlBhR, ARy pt bl
ﬁafﬁlers di sposed in the mating socket. 10 22. The
SR¥t°hod for connecting the junper to the subsea

structure of claim 21, mh?rein t he junper connector

has a ver fFH{INg 2 @updy OF lines thatroayech ipipacqrregonding first
receiving the plurality of lines that connect into the
phurelity o conpleng disposad iplthe aipey casmectoninte thegnatigi sobked daterally
oriented vertically and disposed in a horizontal plane
thadough b tdrigitndinglylftadisposéd inltke watihg sadkby and sposed mai n

body. 15 23. The nethod for connecting the junper to

the s ubseqo&&ﬁls}%ﬂﬂéﬁ@ngér cohAdciordVer thB &iaRing sbél@t T8hg Atchdown
socket has a substantially c-shaped nai n housing, a

o]l h [
R REnisAsP that ﬁ]&lﬂ?ﬁp l%gaéiftjy ﬁf %uﬂle\?\ﬂ?fcthgg.}ngﬁ% LSRR 'gﬂiglowered

second plurality o plers, oriente

.vertically and dispgsed in _a horizontal plane at.a .. .
B iR tnefpoih SRS CrtsButhifd b PEH BuflepRechipiefs disposed in
housi ng of the mating socket. 20 24. The nethod for
thomAlRS $95ket he j unper to the subsea structure of claim

21, wherein the junper connector has a vertically

di sp@ed riiermiboy faxdapesting the jumperto vhagpbsérestructure of
plurality of lines that connect into the correspondi ng
dldimsX1, plheteid theyuper coang@it@rtas awbitizhllpdBpaset emdige 8ody adapted for
vertically and disposed in a horizontal plane at a

B FiAgtheHirtafi6 ofdnet Rt ¥&iHebGalo tHe BbrsRpsaEng Bt phesity of
and the mating socket has a substantially LLOYD W SE

chiplefsS Gﬂ%gﬂ{fﬁ%&}gg@ﬁgg&gw Cﬁﬁggﬁs?%s&f igta%gfi‘iaﬁ‘tﬁfélggeo?t a bottom

thereto an econ ura

c I [ re oriented, vertically and di sposed

Siuﬁg‘ge %oﬂrsl? ‘z'(\é}ﬁf:%ry %F%Oﬁgé Jrt OdB'Ot tom surface of the
bstanti al.l -sh d [ [ f th ti '

zgcie’zt%n ! a’f"heymgthgd ?oeeconnne%ltigg t %ljltslrlnggr tg the su ser:git st%urc]:?ure of

claim 21, wherein the mating socket has a substantially c-shaped main housing, a base
plate connected thereto and the corresponding second plurality of couplers, which are
oriented vertically and disposed in a horizontal plane at a bottom surface of the
substantially c-shaped main housing of the mating socket.

24.  The method for connecting the jumper to the subsea structure of
claim 21, wherein the jumper connector has a vertically disposed main body adapted for
receiving the plurality of lines that connect.into the corresponding first plurality of
couplers, which are oriented vertically and disposed in a horizontal plane at a bottom

surface of the vertically disposed main body, and the mating socket has a substantially
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25. The nethod for connecting the junper to the subsea
structure of 5 claim 21, wherein aligning the junper
connector substantially directly over the mating

socket conprises aligning the jumper connector LLOYD WISE
substantially directly over tibe mating socket so that
extensi on pins disposed in the junper connector align

with openings in J-slots disposed in the mating

S . .

95K oG TP SpoEpaR A0 L) U8 HERER A scon

€ subsea str re ereln
he,.j he.mat i ket. [ t
Pty P IR e e ks L i cHRY R AR Bk in S oRo i planc at
[ into th [ [ he J-slots;, ti . .
a\%]tzm'csglrﬁ%yea @Eggwrﬁﬁllkgﬁbﬁdaﬁﬂﬁeﬁﬁlﬁé e%rgaglﬁgé%wt-

so that the extension pins nove into |ateral ends of

t he 25s| otldre ragthod Breomndcting thy jumperdo dhesubseapttppgture of
screw di sposed in the junper connector, the torque
chaimedl, waerirnvdibning the uthpaicomeed substihially dirpetty over the mating
connector, to lower the torque screw into engagenent
Btk cdmpRses Wlbhin®fthd jathpéLEdne@bt SubdafRSBLMArdTrY BvBOEY mating
of the junper connector so that the first plurality

. i . r i .
Bt B B ERe Bt B LR 1 AR ORRPR o Rhhuq AR b has in
d plural.it f 20 | f th ti ket .
I3RS drpOirdin iy TafeBRkEet i ng the jumper to the subsea

'strugture Qf claim 21, wherein |owering the junper
conné®t or ﬁ\?é}aet&iﬂ%%%t@%ﬁwémagq tﬁgjﬂq ﬁ@vsea wrrﬁ%%

mechani sm conpri ses: LLOYD WSE 17 engaging a _
qbingr 245, wheredt lawseine il ampst ennngetorevesthe matingisgsket using the
connector wth a groove and a correspondi ng | ocking
Istohddvademechanns eenpriseshe mati ng socket; and
continuing to | ower the junper connector over the
mati ng sockfihg 8 dxliadbionPensfihfosthe Bpétimdsiih YheQk sl6@UP! er s
of the junper connector are |lowered into the
tight-fitt] ' i . '
Ijogélglngg vrg?lcggt g[%gér‘\éseﬁg?zfl{? ﬁo&}pﬁr thie r%gm.lec?é .so that

second pl ur e ‘mat1 ng socket

ST I08 oL 0006 SRBFHLI S e ¥R, 4 the subsea

continuing to rotate a torque screw disposed in the jumper connector, the

torque screw received by a nut disposed in the jumper connector, to lower the torque
screw into engagement with a top wall of the vertically disposed main body of the
jumper connector so that the first plurality of couplers of the jumper connector are
lowered into the tight-fitting relation with the corresponding second plurality of
couplers of the mating socket.

217. The method for connecting the jumper to the subsea structure of
claim 21, wherein lowering the jumper connector over the mating socket using the

latchdown mechanism comprises:
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claim 27, wherein engaging the plurality of I ocking

arns di sposed on the junper connector with the groove

and the correspondi ng | ocki ng shoul der di sposed in trﬁiOYD
mat i ng socket conprises forcing the first plurality o WiSE
coupl ers disposed in the jum®r 10 connector into

engagenent with the correspondi ng second plurality of

coupl ers disposed in the mating socket. 29. The

met hod f Oreng%?fgfgﬁﬂrhﬁ]%i?tgf %%dckfﬁ%%’fm& Qisg&%d%ﬂﬁﬁ@%ﬁ})er connector

structure o erer-n engagi ng the rality

af, | ocki n ros di spose n the .junper onhector W th
T GPSK0 R RS RERE oop B af Ry botaiions” BB Fielpe ¥kt and
di sposed in the 15 mati .socket conprises | ocking the

j unper cofRBERHRE {G loweRt mémﬁ%&qoaaecg%@aféf the magingphgket so that
met hod for connecting the junper to the subsea _ _
the fixst plyradity pf cmlpéﬁrﬁpgth,e juihpareppnastag At lowyerddangsl the sight fitting
of | ocking arnms di sposed on the junper connector with
rélagogwith viee comckspdraliggsecespplodilingof amnklengofshematieg socket.

di sposed in the mating socket conprises forcing the

firstgpl urgleithathed fo QumhRtifg HieSRBHaD0ithe dulbSed dtdtke 0
connector into engagenent wth the correspondi ng

SRR OB o SLERRSE, o T e
cggrtlclc?(% v%alcgfl%tg'roove and the corresponding locking shoulder disposed in the
mating socket comprises forcing the first plurality of couplers disposed in the jumper
connector into engagement with the corresponding second plurality of couplers disposed
in the mating socket.

29. The method for connecting the jumper to the subsea structure of
claim 27, wherein engaging the plurality of locking arms disposed on the jumper
connector with the groove and the corresponding locking shoulder disposed in the
mating socket comprises locking the jumper connector within the mating socket.

30. The method for connecting the jumper to the subsea structure of
claim 27, wherein engaging the plurality of locking arms disposed on the jumper
connector with the groove and the corresponding locking shoulder disposed in the
mating socket comprises forcing the first plurality of couplers disposed in the jumper

connector into engagement with the corresponding second plurality of couplers disposed

in the mating socket and locking the jumper connector within the mating socket.



