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CONNECTI NG A JUVPER TO A SUBSEA STRUCTURE RELATED
WQRRPBENSATI ON Thi s application clainms the benefPeT/082004/031201

U S. Provisional Patent Application Serial No.

60/ 505, 318, filed Septenber 23, 2003, which is herein

i ncorporated by reference in its entirely as if set

forth below. FIELD OF THE | NVENTI ON The present

invention relates generally to subsea well systens,

and, nore particularly, to connector assenblies for

subsea junpers. BACKGROUND OF THE | NVENTI ON Junpers

are used in subsea applications to connect the

production outlet of a Chrilstmas tree to another

subsea conponent, such as a manifold, that nay be sone

di stance away, such as from about 50 yards to about
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buoyant and sufficiently flexible to cause the junper

to assunme a vertical arcuate configuration when

ReLATRDUAAPLEChTIORE end of the junper has a connector that
can be guided by a renotely operated vehicle (ROV)

into aTm 'aﬁﬁhcﬁﬁ&lf RlailQGRE %@n@ﬁt ('Sih@ g\ebxlo@?s?&ap Patent Application

mani fol d, as he case may . Conventiona
SerialtNe) 6041 Q5)3 18 nﬁled;sepmmom éZIOO&,(m]nleh is heenain 1mcoepqratbdi] by reference in

nd mating sockets are designed to mate
r&en@%ﬂﬂ%ﬁ%? §?ghgﬂ'gfawback of this design is that

pul I -in Ioads can cause undue bending stresses on the

FieLsobsBRIsvENKONr € and possi bl e di sconnection of the
j unper connections. Disconnection can also occur from

t he ef TagtgreRhnt uﬁfeﬁﬁbﬂ Yelafeh i gafer@lly 4tH&ubBaSwell s zr S, and more
unper connector. At |east one device manutact

partlculﬁﬂt/é@womt@@gmblm@f@@ub@anmperpr obl em by Iockl ng
the junper connector in place with a pair of vertical

BACKﬁﬁS%NBQn%EHﬁﬁNvgﬁ grawback of this design is that it

I'res a very precise allgnnent of the connector
cket

5 1S ot o RS} St o
Christadak @fee to another subsea component, such as a manifold, that may be some distance
away, such as from about 50 yards to about several miles. At least a portion of the jumper is
buoyant and sufficiently flexible to cause the jumper to assume 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 manifold, 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



preci sely the connector with the mating socket, the
connector can get hung up on the vertical WO
wQe@s08931110 PCT/ US2004/ 031201 2 | ocki ng pol eBCT/vk10041031201
can damage the equi pnment and nmay prevent the
connection from being made. SUMVARY The present
invention is directed to an assenbly for connecting
subsea junpers to subsea structures that overcones or
at least mnimzes sonme 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 lines. The plurality of |ines connect
into a corresponding plurality of female couplers,
lockingpalbs, avttcloedredingbe R E% Phbit BG4l 51008 Ahd Borfhection from being
hori zontal plane at a bottom surface of the main
nmdebody. The connector assenbly according to the present
i nvention further conprises a nmating socket attached
SumMifky he subsea structure that has a substantially
cylindrically-shaped main housing forned with a
| ongi t ygi.n o] a conn t
a corr ggil 5 oﬁlg F%% %W%I?Ié)i% f Y d%%&éf R eg}%iy fl’%’ﬁ ecoﬂ'%ﬁc ng subsea
jumpere uphubsea strctures itenbestcoraed drcallbast antindispoaRbfithe rawbacks of
hori zontal plane at a bottom surface of the main body

Pnor@?ﬂmmﬁﬁcﬁ@FFHEagﬁéﬁ@Fs The connector assenbly further
conpri ?{?E Gontittbt GRlenly %@&dﬁ‘%ﬂ '&?Ocﬁé) s%ﬂ? FHI\%QLEB? comprises a

. align the juniper connector w & ng soc
Jumper @onegstort diaclddutoadn ¢nd off the ﬁumpdrethaidmp Iaexreetldadiytdi@osed main body

e o By e ks B D GABBR £ gresponding

plural@f of Fn#lE 68 %l%rsd%ﬁho&é‘ 6ﬁelﬁ&{jv@rﬁ¥aﬁﬁl AEHs gﬁdg@& &04 hofBbhtal plane

be acquired by referring to the fol'l own escription
at a hogfeah synace ol tlnncmamnbcwlyt he Imnnaltmoaqsamblyn gcomchmg ngghe present

chtheleftrms f| t g (s) in th
inventidhy S5 SN, o Pk BTt o e gt he that has
substanfiblty cy1RIricelpsiedped Qndiﬁh@tﬁs%%ﬂ)rﬁl@&'%ﬂﬂ # lodgRedihal slot, a base plate
wherein: Figure 1 schematically illustratés a subsea
connej:@ﬁﬁbqsre@oﬁﬁg@twegp@dglg plurality of male couplers. The male couplers are
oriented vertically and disposed in a horizontal plane at a bottom surface 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 exemplary embodiments of the

present invention just prior to vertical alignment and engagement.



correspondi ng mati ng socket in accordance with various
exenpl ary enbodi nents of the present invention just
w@eooso3tioo vertical alignment and engagenent. VETLT/US2004/031201
2005/ 031110 PCT/ US2004/031201 3 Figure 2
schematically illustrates a subsea junper enploying a
pair of connectors in accordance wth various
exenpl ary enbodi nents of the present invention.
Figure 3 schematically illustrates a vertica
al i gnnent of the subsea junper connector and
correspondi ng mati ng socket shown in Figure 1. Figure
4 schematically illustrates engagenent of the subsea
junper connector with the dorrespondi ng mating socket
shown in Figures 1 and 3. Figure 5 schematically
illustrates a top view of the nmain housing of the
mat i ng Figwe RetchiematicAlBr daueRted 4 hsubada ﬁFl!&ﬁ &xsﬂiplo@rmg a pair of
enbodi mnents of the present invention. ure
connestys Heacceidance with yaqustexemplagy erabedinents p? thel Hr%enultnvmtton
Vi ew of (gAY
ool ditE SRR HO Bkl £ YERICEPRE I 5 AL 6% jumper
comxﬁkgunéc&nsmbmmngnﬁmhgyodkiMﬁWﬁﬂheﬁgﬁesubsea Junper

connec&p g or at a different |atchdown device
in acc %ﬁ SCRFTRA{IcHRY %Bﬁgafﬁﬁ F’é&%ﬁ?’?@‘é"féké FipsgA jumper connector
with tﬁ@@@t@é ﬁfatm% R&cKRE GRS in! Fﬁ%’lﬁ@&t 1 {H Figure 8

schena ustrates a vertica |gnnent of the

subs ea Fjlgmpé Ische@mmel&.y dlustates 4 top deow of dpanginhgusiag ofithe mating
I n_accordance Wlt various alternative .
socke] R Eimpl<SRER Ut X Tp et AR fe of g hesrrmssrion.
in Fi gWigurd6 ﬁh&ﬁﬁtﬁzaﬁysi}m%&é aadidley ahd | pasidIBt @&t out v1ew of the
engagenment of the subsea junper connector Wt

mating §pekes m@rﬁgnqmwh] garscms ksemplanywmbadimens pthe. pr(FsegUIleentlon
10 sc h%f%)&zé 983 ﬂéfnét caﬁi %L?S&%?G[S ts%?rgm‘?ﬂ%gg:rgﬁée%gor incorporating a

vari ous Bxefpla

differént\atolidosvn ddi'liceQﬁ RBEEHARY vﬁtlﬁwiﬁ)aél altétiRBfe dxemplayBS®a8diments of
structure. Wile the present invention is susceptible

the presgnt BWeRdeR- nodi fi cati ons and al ternative for ns,

S)ee\(/:vlail Fgu‘?é(exa Qﬂﬁﬁlcﬁfgy’?ﬁﬁsﬁ%&g% k%ﬁaﬁoet égfn\é ﬁh Be %Iﬁle SHRYD 5 jumper
connedios canidb tht cairre}kpbmilhg rhatirgh sedket lme deoekd fusdeo odth hm&ﬁmealtematlve
exemplary embodiments of the present invention shown in Figure 7.

Figure 9 schematically illustrates engagement 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 invention is susceptible to various modifications and
alternative forms, specific exemplary embodiments thereof have been shown by way of
example in the drawings and are herein described in detail. It should be understood, however,
that the description herein of specific embodiments is not intended to limit the present
invention to the particular forms disclosed, but, on the contrary, the present intention is to

cover all modifications, equivalents, and/or alternatives that fall within the spirit and scope of

the present invention as defined by the appended claims.



that the description herein of specific enbodinents is
not intended to limt the present invention to the
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present intention is to cover all nodifications,

equi valents, and/or alternatives that fall within the

spirit and scope of the present invention as defined
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Illustrative enbodi ments of the present invention are

described in detail below In the interest of

clarity, not all features of an actual inplenentation

are described in this specification. It will of

course be appreciated that in the devel opnent of any

such actual enbodi nent, nunerous

i mpl enent ati on-specific decisions nmust be nade to
DETAHSN BESCRIFBIONdevel opers' specific goals, such as

conpliance with systemrel ated and busi ness-rel at ed

c onst r dllustrativereibiodishdrts \6Artie f}fremlﬂ Rventiph &8 NARBEAIRNA in detail

eover reC| ated t hat

below El&ﬂ'le n@t&;& nglﬂ’ém tfqll)%qatwsgqﬁa%@ pmp lewegtgtion are described in
this speclRaGONIUMINGF cAth 108
° SIEJ r? dertaking for ct hoes%p%i%}gem ?% g{ra;i/ ﬁi:t ﬁﬁvaﬁp@ﬁﬂt ol#atny Such actual
embodigenh ghurhesobe iwplementtiondspecifit siebismus enusThe deidaitbsadieve the
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develdiRy MiReite, S Hh, s BT T ORI e Pesinpre-related
constrhin@yreisich Millnv&g £6mFb&YIi8leheARHon  to SarfoRIMERiREover, it will be

assenbly 110 for connecting a junper 116 to a su%
apprecigted, that rs@hlal@vcmwnwfﬁa'hmeghme lsomplexiand $1me|-¢mrsmlnaig, et would

v SORBEATE g€ AR o DYSRILED 0 2R 0B e ene

ofth1sa11;;d]kmnea: connect or 112 and a rrating socket 114. The

j unper ﬁ Hnector 112 attaches to each end of junper

116 andh¢ Aetafinef Meriousgéingtative smbodmednsss of thetpresentiinseation will

hat u
now rradri1é|M::'Itﬂ’gdaW}ﬂ]15re ré}%efrtggtﬁ tgr ekrgr qéilh%ﬁ ?E%lggésrf al?ao%/vac gonnector
assembl[ydé@ B conoéatiagya gkmpdr 1il6 tohe sabiea hearvctuge 119 i @b&friidnce with
nper 116 cqnprises a

variou ﬁ‘%s dISC|O ure. EE g#y
E)I s anbf’ et/ Bl reent ipventien njuskhawt.ofhe  connector
assemI61§ 1116 Céd stk ttklfo”ﬁ{ah{‘ %o Bﬂéﬂt§ S g{unﬁ])t : t]#é%ﬁ)? 112 ‘and_a_mating

structure 115, as by sta bing on ot her
socketdddsThe Jmmperj qmp@qtoﬂl]l@ atteghéretoneach pnk adfejdndper 1161asd the mating

socketA14% %&&ﬁw Yo HieS%uBleaSBu&ture 115. 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 plurality 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



renotely operated vehicles (ROVs), arns or other parts
for mani pulation in a subsea environnment. The ends of
wao b@sjsrmper s 116 of this type have heret of or e PCT/US2004/031201
conventionally had parts on their ends that are
noveabl e 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
bundl e of conduits. The ends of the disclosed junper
116 in various illustrative enbodi nents may WO
2005/ 031110 PCT/ US2004/ 031201 5 instead be mated up
with the subsea structures 115 by novenent in a
general ly verti cal directian. The junper 116 is
| anded on the ocean floor using a weight 218, as shown
in Figure 2. A buoyancy nodule 220 is used to keep
insteatlhlee matgslenp btigh shes pahsete diradionee 11 Hdyomeesmerttlinar geiyrally vertical
directdl renotely operated vehicle (ROV), an arm 113 of
W ch is shown in Figure 1, can connect the junper
116 endsetj@mbérel 1635 i1Hded SHRBEScedh ol UERS alielght 218, as shown in
. Vertical support brackets 222 keep the Junper
Figure dnh deopinsy maodudii 24bis aded to keep dretjunger b sxpetdedabovk the ocean

I n t | er c ectors .11 I
floor it ia%gl%f@ﬁ%%er%ﬁeﬁt eécéec Qgg*/y,r%lo?rm %of w&ﬁérls sgown in Figure 1,
can copiftechefurhper N@SeisnRi thebOshoul 2&ubsdh kgl tin®s YBNEVakicY] support

cyIin%ricaILy-shaped and vertically disposed. The main
brackefs dy? koep B§riBpescangegordde dipased Mo vergpalaorisotatiom A cable 224

. ' | 28

ooy R g B 05 G O B i
hydr aullihe junuped aohector @12 chasi @almdih nbsdyl B, antlidieiif Jgenerally

. gener al | hori zontally disposed. Each of the |ines
extind¥5eiTy Fanke and vrEGAL spses Rary boarmPe corsgiisiten beszplate 128
. . r . | . H S .

o+ S Lgghe 1 R P B71 S S0 Ui
accommpaddatihg dybundle nf hpdratl84 fluidharclor dedtacd dimet 03@ ahdpeing generally

. surface of th [ ody. 12 nd a renptely operated
horzoB i FbeBiedy) ol e er Ses bif cipnisst Rk 4 GOty female
couplérUBbawRichfis VdifcdIB dtichRdYan8 M RMEIAD Heddhse plag 8L N body

extension 134 may be fornmed of a netal cylinder

nmount edhe Firapes cobpectst 1 B durthdr conpdiyesipain botlexteasiondBy, which
attachgs? ?d{;l gﬁésa%{ﬁﬁé;g !og c}iel?%a%% %%%5?56 1a% ﬁgmgtlelsyooge?atfeg rvréﬁlcclzle ROV)
bucket 136, which attaches to a top surface of the main body extension 134. The main body
extension 134 may be formed of a metal cylinder mounted to the top 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 rotate

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



Is adapted to receive a rotating arm (not shown) of
the renotely operated vehicle (ROV). The junper
w@oovsestior 112 further includes a | atchdown nerdiEHIERNG/031201

138 that operates to force the plurality of female
couplers 132 into engagenent with the correspondi ng
plurality of male couplers 152 forned in the nmating
socket 114. The | atchdown nechanism 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 conprises three horizontal
extension pins 142 (one of Wwhich is shown in Fi gure
1), which are approximately 120 degrees apart from one
another and rotate wthin corresponding slots 143

pins If4arinetlotlninitdeorrasbonding J-sierst B6Saosholdd for Bxampkd, @NBigare 5) formed

) WD 2005/ 031110 PCT/ %S Q04/ 0653(#%0,1 6 pins 142 interl ock

in thejrpatmesorket d drasi descriped i merasdagail bdowhown, for exanpl e,

in Fig £ O i td , .
descri gglg @]ﬁn&% |rS ga%te% 1aA|p [1§ E(gﬁg\?v. 6#% eﬁﬁgr@rﬁi 5 J(% é’c ke Ch1 ﬁgenerally
cylindrizal or shege efd hasraifimnbbehnt@r4n anhippér destige e shdwiy in Figures 5 and

cylindrical in shape and.h funnel contour in a
6. ThE e bed Vit ERERISORTiFR; Gopeiede T quatis spskeniltohas three
180ghhc &£ siots kbl Y il pottie inl i i
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I

socket bi4ralgoihas tenleongigudiedl shardBowhish anablesrdlianjusapty condectorid2 to be

t] .socket 11 I a longitudinal slot 548, .
movel{ ikl i3TEEabi b0 &8, s T8R4  PE o B Patred into he
main bade64d ky as & Maké @p nEitiAlP adYcontéctidh BehediBtht Menp&deBhector 112

114, and then lowered into the main body 644 so as to

and theppaating, spakiet | . 1ay shonen éw Kigee B ohhdewaiieg soeket1] 4 fipther includes a
base @?%%E %{;hic}}% ioin?'ﬁqe Hﬁ?n %E%ﬂ( @%j@ ?tﬂéef%%%sg—:g' "Stlﬁﬁtb%’gglvwa asshown in

mati ng Soc i"NC
FigurdasEhehmtiag 66€ket WMd dintliepiimdudelaherplunalitp dyf hdlé coapleRel 52, which

subsea stryctyre 115, as.sho [ Figure 6. The
are Veﬁ%‘?ﬁﬁd’r@fﬁ@aé‘flgﬁﬂn P rbaﬁ?]é]&%%& the plurality of
mal e ¢ I VR i ent
9B jBling! B¢ théﬂgllalgﬁeg gfggl_e&%ﬁﬁd hi¥e gfagggtsggke@ﬁﬁm by the

mounted to the base e joinin
remotglymperatgbyeiede ROV) 2vitl mowhize demtiibegl. Sorstk the rémdteby opdrated vehicle

ROVESTRhE ey SRR DL L oL L DS, B oo n
Figuré'lg.q’li\%gts, CﬂS&E gﬁﬁ{c?ﬂy 1d%raed acRRle (ROVYCalPREI R8 RBHEL connector 112
directly over the mating socket 114 so that the extension pins 142 align with openings 648 in
the J-slots 546. Also, in this position, the bundle 130 is received into the mating socket 114
through the longitudinal 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



Figure 1. Next, the renotely operated vehicle (ROV)
aligns the junper connector 112 directly over the
woredosngiisocket 114 so that the extension pins RERUSI004031201
with openings 648 in the J-slots 546. Also, in this
position, the bundle 130 is received into the mating
socket 114 through the longitudinal slot 548. Next,
the junper connector 112 is |owered 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 renotely operated vehicle (ROV)
then rotates the main body 126 of the junper
connector 112 so that the extension pins 142 nove into
| ateral ends 646 of the J-slots 546. The renotely
operated vehicle (ROV) then continues to rotate the

tight-fitimgueelatonr @wo 18O mald colpl@s US2 f tthe nidtihg 180kdthat to complete the
receives the torque screw 139 to | ower the torque
connectipR, 4S FROWR AR §1¥tAgenent with a top wall 426 of the

mai n bagdyyabidfis t%n*?al't‘igg\ﬂllh RribitsIbhBodiments of meiggﬁg?teﬁﬁlgnﬁon, a

femal e couplers 1 e J unper connector
jumpd:rowmdtor A2 maj\Ondeb/a03iffkidnt Hﬁihddﬁﬂ@ﬁﬂédhﬁﬂﬁﬁﬂ%] as shown in

ting relatjon _qnto the couplers 15 f
Figurp 7 oD e Ao T Comeiees & B car o s rialy diggosed over

a maih ey dxferfs] io&ufﬁ 5& plufhli¥PbT Rlshi® Lk ARl M a'ttla(I:Héﬁta&'oﬁH 2nd to the
enbodi nents of the prevent invention, a ju

latch ean A6 b rconnectingyrodsnipdbyn thrust cokardios, huad pmtbﬁdnshear pins 768. The

oo SRS 10 28707 B0 LY PR s 70

The 18tchipg2ads O§Bhre AtabRddtoRREYraCRAETR Shbbdada nﬁd-@éd#foﬁ'dfttﬂe latching
-of latching arns 762 are attached at one end to

arms 63, s thaipghe Eichiye amemia GeR @iy @hortewch dracketadyo. cBhel brackets 770
are selzg%d t@ﬁ%ﬁ?%&%?g%rb?%e hirﬁsb Zl? ﬁ.-erféﬁetpesi%l Ml%{lé gﬂergétaze nllglustnous

hi n are a &0 At 6 a correspondi
emboginendd, Ithieymafln@ seukiee8 8t mdP be forhexd|vaitlc Bigngrver8T8 anf2 @i@sponding

.attached the brackets 770 at about a m d-section of
IOCkIQgr%OPQFEﬁ%‘g&S show inlgguredo ¢ hat the | atching arns 762
can pi yot u tSnil h
P YR og%?é%ﬂ)tn 3 ﬁt}mﬂ{ ¢l Rot %190 -5 SRR GK Q{S)glgléz gtg 6’Fhe latch

are secured to a top s ace /7 the main
cap 76( is hessletovastivata $h€alat®dn‘an imeehadi$n 6 8.i lbivs, the momdngranol $owers the

o BB 06k A, IR B L0 TR ML 8, 01900 1872t
jumpdri @8tfctdr 712 deep into the corresponding mating socket 814, the tips of the
unsecured latching arms 762 engage with the groove 872. By action of the downward force
applied to the secured ends of the latching 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 the jumper, adjacent a mating socket,

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



In operation, a running tool (not shown), which is
coupled to the latch cap 760, is used to activate the
wo ad0skslamwn mechani sm 738. First, the running tROI/US2004/031201
| oners the junper connector 712 into the nating
socket 814. Once the running tool has forced the
junper connector 712 deep into the correspondi ng
mati ng socket 814, the tips of the unsecured I|atching
arms 762 engage with the groove 872. By action of the
downward force applied to the secured ends of the
| atching arnms 762 by the connecting rods 764, which
recei ve the downward novenent through the thrust
collar 766, the shear pins #68 and the latch cap 760
bei ng forced downward by the running tool, the
| atching arns 762 pivot about their pivot points on
jump¢rhenpectok Bt aftdchedf toran agl dheheujnamerit b reaydbe alighdteadjacent the
.l atchi arns. 7 i nto engagenent _wi.th the shoul der
mating gpeker 4" AEn{E o, 0 SRR ARAENE Cha Siblothys of dospybSd above, the
jumpéréAne&BSALE Rt ohard BRI PRIR kRl 816 B2 baNHhQC kSacent the
~the junper connector 712 within the mating socEet
mating packes § 1 4 pfagheadrio HiegubseagtrugturevBliSi ous il | ustrati ve
enbodi ment s S wn_in Figure 10, a,.nethod 1000 for
connecti g nget??ﬂ'n‘ger 8% aéifgs%‘)gl@{s?ugllﬁqlgg gatoper - connector
subst@itiaVy dadetlyldver R iaeh gl RetNBYingio AR b F0202hh DRI a plurality of
. J.unper connector, attached to an _end of the junper, )
lines lﬁwf seriect itoatGongsruEiag: pluralityt ek frple goumters ged in the jumper

i i t . r b S .
com 456 5Emsil LORL 0 A e B PR g o,
indicled atripd0. Barremplet asldedcrilddtabohe dhd jﬁm@ﬁr esitheoior 1 IIEma;ki be aligned
j unper.. 116, may be aligned adj acent the  mating socket )
substapiiglly GHECiDh ot e TIHES Ak b A0 Chs vty o fingy i gennect into
e SR HELEPN mgupPERAPEL00 s comtr 112 mey
be recaiyeacane thdenatimgtioagetsddd kibtough ahe dongiwkied] st 64& disposed in the

T RO A o L SO00 B ST e v e
substeﬂitigﬂy dir¥ctBY &¥er the nilihi; REckSPEKE band A% }it)lﬂfgli@ﬁb? fn&d th&@%gmect into

an regelvggﬁ a plurality of "lines that connect into

the cogregpamding i '1t1sgotgﬁemakq qouplenst 73 atigriosetiouthe Bmepedicepusted 712 may
[ he | . ohnegt into,the t] ocket . .

v oy 5 A B GRSy BB B RRCHEL pgiosea n e

mating @6diet 814k a wagliteaimad batinlild® wep thed¥AgRldenal 8t 548 is disposed in
descri bed above, the junper connector 112 may be

the mafing yesket 114.

The 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 tight-fitting 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



substantially directly over the mating socket 114, and
the plurality of lines that connect into the
weorosespondi ng plurality of femal e coupl ers 132CT/US2004/031201

di sposed in the junper connector 112 may be received

into the mating socket 114 through the | ongitudina

sl ot 548 disposed in the nmating socket 114.

Simlarly, as described above, the junper connector

712 may be aligned substantially directly over the

mati ng socket 814, and the plurality of |ines that

connect into the corresponding plurality of female

coupl ers 732 disposed in the junmper connector 712 may

be received into the mating%ocket 814 through a

| ongi tudinal slot that may be disposed in the mating

socket 814 in a way that nmay be simlar to way the
lowerkdrigiot aitightafittmp atlafiéf with diespotsporiding phegalitftdM@ale couplers 852

socket 114. Th thod 1000 may al so conprise |owering
dispogaqldin; @‘img:%)ﬁﬁ%t:fr?tel 8r over the mating socket using a

| at chdowgreiBiehahd SAises tilkralié e%%ﬁﬁh hy o télf Efe's&t invention

coupl ers of the junper connector are omere
enabled gyt defsmtlbeddgzmelaaft wolh addptdul 1a canymasﬁxenﬂbyamgs guidwtiain thy ends and

savarfigg TrBa % 550 ~ iPe I8 apt shoGl Beetf BB Deisufignt invention

has bt&e da;pwfe@rdesseﬁmptaﬁa cﬂaﬁﬁecﬁ@y 1R rdrRUR steRYRIEY fenﬁ,odlments of the
natkmg socket 114 using the |atchdown nechani sm 138
¥

preser{dny n gyeh BIerF@InPQ 90Q§f110f emly @Il)t bm{ma@@ls ofithe poﬁsenhe\_fentlon and
no sdrcgrglﬁftatlcﬁlo {] :l:hen&'gi%ec{ar”ﬁhe g ' Qrtltoontayst Ié:%pa rln‘;alog éorﬁgiderable

Ion w correspon |ng

modlﬁnmph etlscritiod, dind pambaldnoy tihefofatandgfuseidets 3hfl- occur to those of
as descri bed, above, the g@gper connect or

Sim|arly,
ordinayy kil in é@ PRI s \havinghibe ispefifgots tsclgiureué‘fhﬁ ¢epicted and
T N
eXhauzlﬁ)%bf)fBHﬂ i@ pPC tHSZlﬁiﬁsb(nOIiﬂﬁﬂlon QCbnmquc&lﬂlyL mheo pfesent invention is

tt.' rel.atjon w.th e Cco pondi
mten(%flgﬁoa?q {?5 WY é’yc@ﬁpﬁpéﬁ“‘sa%{sécop& %é)%e@mﬁdqg‘% elajmg  giging full
Cogm%@gg)te(ﬁ%lenfmrﬂf@glﬁctst he various illustrative
enbodi nents of the present invention enabled and
descri Bbd patiwilar ambodiplehtsadiagosad tlooveanrey ilbwstrativee only, as the

pes G0 309 B D TR A BB BTSSR opeen
to thde &k@d inweN kit Olhvidpashd Bk el HedacigsC hétl@ﬁfj Flﬁ‘@l@rmore no
defined by reference to exenplary enbodi nents of the

limitations are intended to the details of construction or design herein shown, other than as
described in the claims below. It is therefore evident that the particular illustrative
embodiments disclosed above may be altered or modified and all such variations are
considered within 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.



present invention, such a reference does not inply any
limtation of the present invention, and no such
wo pevsp3lion is to be inferred. The present i nvRCIL/US2V04/631201

capabl e of considerable nodification, alteration, and

equi valency in formand function as will occur to

those of ordinary skill in the pertinent arts having

the benefit of this disclosure. The depicted and

described illustrative enbodi nents of the present

invention are exenplary only and are not exhaustive

of the scope of the present invention. Consequently,

the present inventionis intended to be limted only

by the spirit and scope of ifte appended clai ns, giving

full cognizance to equivalents in all respects. The

particul ar enbodi nents di scl osed above are
Whatii$ tldghédisi ve only, as the present invention nay be

nodi fied and practiced in different but equival ent

manners apparent ~to those skilled in the art having

t He ber®? 2FScBibly A cQuECHiMG 8 JHBIPET (0 apsibtre plivstwe, e assembly
cmnphE Liations are intended to the details of

conStruction or design herein shown, other than as

descri keejimper tdvanedtai atached dov.anl énd of tthe jehperehaxngl @ntertically
. that the particular_ illustrative epbodinents )
disposel anaja chOGih AUEP Iy OB eEFVBECA BRUIBY 1 dCh it cpnncct into a
corres%éﬁai_ng%lh@ﬁtyoéilisfeﬁ{a?e c&iieh, Oghier ¥ bhided DEEABPENR B/ posed in a

Spirit of the present Invention. In particular, every
horizordalgdansf at abattomssutiade effthe Vertinglly disposedipeint balyt 0 about

or, eqt FEEctRe Yoaghed O BT REFE deted raPid] pwfstantially
cylindt@aly3hised! BaiBchouRmer BiAed vath 4 erpithdingl sbQ at hie RO¥E connected
set (the set of all subsets) of the respective range

theretgf andap (¢eresnopding epleiahtye ob matse spuplersawhish. arpeaispigidneiriically and

R e o e s

main Woading of thé aiating socket; ind An assenbly for connecting a

junper to a subsea structure, the assenbly .
conpr i & Hgtic ﬁ?lﬂﬁﬁe‘fonééﬁ% é&%ﬂte‘gﬂ %g%tJMﬁf spgnegtor with the
. r .
matinf kTR oL OR e o el PR R e Bl fgd et pluaiy of
male caupbest into a corresponding plurality of fenale
couplers, which are oriented vertically and di sposed

'D. 2 The assembly for connecting the jumper to the subsea structure of 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 a base plate in the horizontal plane at
the bottom surface of the vertically disposed main body, the base plate having an opening

adapted to accommodate the plurality of lines and being substantially horizontally disposed.



hori zontal plane at a bottom surface of the vertically
di sposed mai n body; a nmating socket attached to the
W@ wsSe3u1sd r uct ure having a substantially PCT/US2004/031201
cylindrically-shaped main housing forned with a
| ongi tudi nal slot, a base plate connected thereto and
a corresponding plurality of male couplers, which are
oriented vertically and disposed in a horizontal
pl ane at a bottom surface of the substantially
cylindrically-shaped nmain housing of the mating
socket; and a vertical aligner connector adapted to
align t he junper connector with the nating socket and
connect the plurality of felhle couplers to the
corresponding plurality of male couplers. 2. The
assembly for connecting the junper to the subsea
Str uct ure a8entilRifen chnnedtiig tled funigeeto/BE bilsah brudineRPeREm 1, the
mai n body is substantially cylindrically-shaped. 3.
JWﬁpﬂﬁ@na§§@ﬂ®ﬂ?ﬂﬂ@ﬂﬂﬁﬁﬁﬁect|ng the junper to the subsea
structure of claim1, wherein the vertically disposed
mai n baqd b j .
ol ane. ot hefBOBELRekdaf (148 B AR Db 1 SRGODE Bl verticaly
disposidspamésdypind body, the base plate haV|ng an openi ng

adapted to accommpd t th raljty nd

bei ng AfBEP p}%ﬁrfp ]fgﬁﬂ\b fgﬁt@ﬂ %C&jjt cl?to a top surface of
-mcnﬁ9ﬁ§h9%%k%QoRCT/U52004/031201 11 4. The assenbly for

conneCting the junper to the subsea structure of claim

1, the junper connector further conprising: a main
bcﬁdy extherassanblidap ceanecting theaitmnes te tho pubser sheeuistof claim 4,

wheredxégl? aﬁ‘lg In b vgchli éc:éﬁteen%kﬁdﬁ%%ﬁc 5{111169%(%' 1n<?il g\m[tef ﬁ{eytog surface of

the vérgnlBUdiffced mhin Bdde anditie rleﬁﬂb}zblﬁ shenet ohick. (R'U’V:) bucket comprises
assenbly for connecting the junper tq the subsea
a metgy oybipdgremepnted pnnthe, tobvslags witthe main Pady xiesian dhe gemotely
e h S
opers R e RO ke Aol R 2 e i} BF aPBIGRA pperated
vehicly®G¥ ed vehicle (ROV) bucket conprises a netal
cylinder nmounted on the top surface of the main body

e>%t ens Iﬂle assemebly o conné/ctmg the jumper to the subsea structure of claim 1, the
jumper connector further comprising:
a latchdown mechanism adapted to force the plurality of female couplers into

engagement with the corresponding plurality of male 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.



operated vehicle (ROV) bucket adapted to receive a
rotating armof a renotely operated vehicle (ROV). 6.
wabh@sasdenbl y for connecting the junper to thePGIS®a4/031201

structure of claim1, the junper connector further

conprising: a | atchdown mechani sm adapted to force the

plurality of female couplers into engagenent with the

corresponding plurality of nale couplers. 7. The

assenbly for connecting the junper to the subsea

structure' of claim®6, the junper connector further

conprising: a main body extension adapted to attach to

a top surface of the vertically disposed nain body;

and a renmotely operated vehlZl e (ROV) bucket adapted

to attach to a top surface of the main body

extensi on, the | atchdown nechani sm further conprising:

a 8t or quithesssenbly dsrctoanduting théd@eentd the stisses vRuGateaf claim 7, the

tes wiith the nut and is adapted freely and

I““ﬁgg?%ﬁ%%W®ﬂ@% couple to the top surface of the main

body ext 1100. - 4/ 031

B, The aERERT ol e P T T il PR fgrantdly equall
spaced Lapad aarsit adaptadr ®© wiate Ivdthin Zorredpendingtsldtardidpesed in the main body

conpri si ng: luralit f supstantially. hori.zontal
extengioh B Fotestonts Tt resbnding S0 ARyt wlnd BB do fenng
adapted to rotate within correspondi ng slots di sposed

i 9.t he THRI Rsdfbly fof xbRRetiRg tRNRintRr ety beka kii@ure of claim 1,
correspondi ng J-slots disposed in the mating socket.

wherajn thenmating segkiey hasor fnsaheetipmgaying 2 fyppd copigus frean upper section

o EYREARSEHE VGRS, BrSh! Mo s BESLTot B9S850 i e e

portioArsubsiptialyegualbnspasstapagt. substantially vertically
di sposed, having a plurality of J-slots disposed in

t f unpel ortion substantially equally spaced )
aggrt " Ths, assiebly <28 ABIFHEF _ﬂteohlﬂ’)é%?f T dna s sigesture pt claim 1,
wherdif €RUBE&RA pidik UGE UL Rbtifd Aolkér is adapted to join the substantially

cylindrically-shaped main housing to the subsea structure.

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 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.



wherein the base plate of the mating socket is adapted
to join the substantially cylindrically-shaped main
whowsiosigid o t he subsea structure. 11. The assePdl/yS$004/031201

connecting the junper to the subsea structure of claim

6, the junper connector further conprising: a main

body extension adapted to attach to a top surface of

the vertically disposed nmain body, the |atchdown

mechani sm further conprising: a latch cap di sposed

substantially co-axially over the main body extension;

and a plurality of latching arns attached at one end

to the latch cap. 12. The assenbly for connecting the

junper to the subsea structl3e of claim1ll, wherein

the plurality of latching arns are attached at one end

to the latch cap by connecting rods, a thrust collar,

and, shegfe fk&ablylRr cdiRcASS BRuNpELTo SRNIBSEa! Ghchuk€ of claim 11,

junper to the subsea structure op claim1l, wherein )
wherdih éheppluradity of las¢hihgemig srg attachsdaat ebenttaamivespction abdhet plarality of

.m d-section of the ural i f . lLatchin ENB Q..
et SR i G ph i Pt bl B st o Cofed Ry Rt brackers
securéioCtht B rfibe afiptveflicall dighosell nelObédy he

corresponding plurality of brackets. WO 2005/031110

PCT/ US2004/ 031201 13 14, The, assenbly for connecti n?_

t H8- j urkderassembly dorseapaeciing the jingnes totie shbeastrycture of claim 6, the
. ' jt).0f latching arns are attached at
JumP%%&ﬁécgogrr@g?gﬂe%ﬁgﬁ the plurality of [latching anns
to a car nagpbody rytepdion aldaftyd of aliacic ket stpptsueface of the vertically

. correspondi lurality. of, brackets secured to the
dispofegmEioas oa A e Moo P G SOTESE 1 body. 15,
The assemlly cfPhispeRAELtARIal IR HARBT oV @ thO AL BBER extension;

structure of claim6, the juper connector further
and conprising: a main body extension adapted to attach to

a top surface o e verticall di sposed i Qd .
Ehe T atoHBnRy Reletedfecdins sfitthat o She PRER 15T Hh By connecting
rods, G2 Rhr8itS@ARedasd RBéRNSiha | thy I@aBXi af NatclaM@ rartb exttaelied at about a

body ext ensi on; i i .
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 locking arms to
force the plurality of female couplers into engagement with the plurality of male couplers and

to lock the jumper connector within the mating socket.

17.  The assembly for connecting the jumper to the subsea structure of claim 12,
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 locking arms to
force the plurality of female couplers into engagement with the plurality of male couplers and

to lock the jumper connector within the mating socket.



and a plurality of latching arns attached at one end

to the latch cap by connecting rods, a thrust collar,
w@nwsesar pins, the plurality of |atching arnBCT/US2004/031201

attached at about a md-section of the plurality of

| atching arns to a corresponding plurality of

brackets, the plurality of latching arns adapted to

pi vot about the corresponding plurality of brackets,

the corresponding plurality of brackets secured to

the top surface of the vertically disposed main body.

16. The assenbly for connecting the junper to the

subsea structure of claim1l wherein the mating

socket has a groove and a cb4responding | ocki ng

shoul der, the groove and the correspondi ng | ocking

shoul der adapted to engage with the plurality of

| d8ki ndrherasseriltly footamettivg thkyumpert 36 Bk shbgal sBructure of claim 13,

coupl ers mtget%g gagenment with the (g‘l urality of male

t

wherelig the raatingsogketihgs pgeove gad Pa%@woe A deakite ShotkeR thengroove and
b e R A GRS s, e

force theeplnmalitynof feomalestoupkess latogfmgagtencmn ovith the pluedfipoflivale couplers and
cki ng shoul der ve and the corresponding
to 104‘31&Ji“ﬂ‘8’e§ﬁ?fmea@if “%tg‘ 18g 8fSbe with the plurality
of locking arms to force the plurality of female
€Qqopl erfhel ks Fop esmRBELi THB tuhgerpioumalsuaéeacsftrusmkeeof claim 14,
couplers and to |ock the junper connector wthi
wheraig thergatingcsosket wgwgp @@14 toTEEIndisg dmkxmhg@lﬂer 1hf: groove and

the co]rﬁebg ?oucg[ﬁ%lr %O{lg ch 1}3 &%%%éélﬁﬁ?ﬁfm%@y quckmg arms to

force ﬂmqﬁﬁtah’@asf fén@teﬂib\aplemdtoaen@@gdnﬁﬁiﬁ @it thg pluedlity BOmale couplers and
shoul der, the groove and the corresponding | ocking
to lock s jer %@sﬁ@awthlnéh@aﬁganqket he plurality of
locking arms to force the plurality of female
COUP! /el AALMAPIAOBIRBLIIN T [bBerPloth8lsibsta lrmPRlLof claim 15,
couplers and to [ock the Junﬂer connector w thin the
wheremmthemgatsrgcioeket hwa giﬁwe amd;e atnirgspbuding byvkiengt shngldem ¢he groove and

T T A T
force tHRGITABtySmMER coup R 1ﬁfo%\g§ge%%i|1t with&h& ﬁh[rﬁﬁP Qﬂgﬂafégzouplers and
| ocki ng shoul der adapted to eniage with the plurality

to lock the jggipeneprmeetsr within the mating soc

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
mating socket, attached to the subsea structure;

aligning the jumper connector substantially directly over the maﬁng socket;

receiving a plurality of lines that connect into a corresponding plurality of
female couplers disposed in the jumper connector into the mating socket through a
longitudinal slot disposed in the mating socket; and

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
tight-fitting relation with a corresponding plurality of male couplers disposed in the mating

socket.



force the plurality of female couplers into engagenent
with the plurality of male couplers and to |ock the
WO eovpesiiconnect or within the nmating socket. 20PCTE82004/031201
assenbly for connecting the junper to the subsea
structure of claim15, wherein the mating socket has
a groove and a correspondi ng | ocki ng shoul der, the
groove and the correspondi ng | ocking shoul der adapted
to engage with the plurality of locking arnms to force
the plurality of female couplers into engagenent with
the plurality of nmale couplers and to |ock the junper
connector within the mati ng socket. 21. A nethod for
connecting a junper to a sub%ea structure, the nethod
conprising: aligning a junper connector, attached to
an end of the junper, adjacent a nating socket,
atpachefthet @ethbg foi! bsﬁ@cﬁltég tet finther b B kitsheh REUEMFAPSS claim 21,
connector substantially directly over the matin o
wherejp #heatumper eemniegion dag a yetiically dispesedimaiadotln atiammgw frsgeceiving the
i .0t i [ BRT .
ploraf o ek O ERRRE IS o Bt i BT LRk Blfers, which e
oriented ckgticallrapd glisposed angitivtidomall plaheott dibstiomeshriate bhighe vertically
) ting. sqcket; and | owering the junper connector over
dispogedan@iiPody socket using a | atchdown rmechani sm so that
the plurality of fenmale couplers of the junper
connect®fe Aol FVELEhebt PR jubdgdPlio fhd thtiga s8L&tieOBr claim 21,
with a corresponding plurality of male couplers
wherein $hpovaiing sockeichasatsubgjantly kglindrigallpebayed 3n4in ousing formed with

the 1P £ §oceie debiied PReRTral e SPRTat bty of male

coupleREWRIcA drdBripntsd eértieaINe-tdispobédtinta N&iZontlplane dt 5 POSEM surface
mal n body adapted for receiving the plurality of’

of the| suhgtantighiytcytipdnesdly-shaped maje hepupgebhiba matigespekehl i ty of

femal e couplers, which are oriented vertically and

ooz e Ao okl o 09 \OILIYLAGS O g2,
wheredo tiejuixipeg coiecion ipen venichlhe dsphsed angih body adspted forlradeiving the
plural%t%/’of lines that connect into the corresponding plurality of female 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 cylindrically-shaped main
housing formed with the longitudinal slot, a base plate connected thereto and the
corresponding plurality of male couplers, which are oriented vertically and disposed in a
horizontal plane at a bottom surface of the substantially cylindrically-shaped main housing of

the mating socket.

25.  The method for connecting the jumper to the subsea structure of claim 21,
wherein aligning the jumper connector substantially directly over the mating socket
comprises aligning the jumper connector substantially directly over the mating socket so that
extension pins disposed in the jumper connector align with openings in J-slots disposed in the

mating socket.



wherein the mati ng socket has a substantially
cylindrically-shaped main housing fornmed with the
wo oovgiosudd nal sl ot, a base plate connected thePEr/OSHNH031201
the corresponding plurality of male couplers, which
are oriented vertically and disposed in a horizontal
pl ane at a bottom surface of the substantially
cylindrically-shaped mai n housing of the mating
socket. 24. The nmethod for connecting the junper to
t he subsea structure of claim21, wherein the junper
connector has a vertically disposed main body adapted
for receiving the plurality of Iines that connect
into the corresponding plurabity of female couplers,
which are oriented vertically and disposed in a
hori zontal plane at a bottom surface of the vertically
di%pOos efhRiethoB O ,coﬁ'i&tlh%‘ é'fﬁin'l 8 t6 ARK @libRAStr@cture of claim 25,
substantiall'y cylindricalTy-shaped main housing
wheréior losceringt thet mgnpayngqrmgdph aqvetslt ,mafinga seckst auséng the latchdown
mec 1 ”=dsthereto and 'the corresponding plurality of
Iﬁ%?%'g SbeY s, which are oriented vertically and
di sposefitting i exltwfsiozlqmisahtoah@aperﬂﬂgsan et X-gdessur f ace of
t he substanti al l'indrically-shaped mai n housing of
t he nmatPHYnS @cvs‘é%ical Flisppsed msithberdy of thegumeet mjle@% so that the
exterkidTRALs thye o BHRASAISIIHE T Mhy Gha Cl al m 21, - wher i n
ni ng € J unper connector Substantially directly
over t hentiAhing go Sotiteta toapnpsrcresesimios@h imghd hempeurgpancctor, the
connect or stanti al | rectly over the {i
torqug GG oG EhAY & Tk otk ﬁﬁmn%weg (SERRAFQIN Oy &Ve}g thferque screw
into &1%5%%1@ Lifhld tgg WHLILJT tRPEH %org dsﬂnﬁfnsoo@ qngr connector
mat i ng socket. WO 2005/031110 PCT/USZ 04/
so tha6 tix6 plukhkitynef Hiodale ocroupb:nsn et tthe gumper p@mweiortame tlhwered into the

bsea t ruc e of claim?2
tight FHHRGRBbA AR B oFraPOfick AR llede BRIy e e socker
| at chdown nechani sm conpri ses: flttlng t he extension
PigTs i Nt mBehodPRRAicoBisectify e juser ab Sthe s0bsehisagctare of claim 21,
vertically di sposed main %) of the_junper connector
whereip lonveringhhe @ammxsp%weﬁphsow%\xbe i atng ét)@?emusaﬁd@f‘oflatchdown

nwd%#ﬁinco Qg and continuing to rotate a torque screw
posed’ n the j unper connector, the

engaging a plurality of locking arms dlsposed on the jumper connector with a

—!(

groove and a corresponding locking shoulder disposed in the mating socket; and
continuing to lower the jumper connector over the mating socket so that the
plurality of female couplers of the jumper connector are lowered into the tight-fitting relation

with the corresponding plurality of male couplers of the mating socket.

28.  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 plurality of female couplers disposed in the jumper connector into engagement

with the corresponding plurality of male couplers disposed in the mating socket.



torque screw received by a nut disposed in the junper
connector, to lower the torque screw into engagenent
wowdok/ozu1top wal | of the vertically di sposed nap@I/b8m94/031201

of the junper connector so that the plurality of

femal e coupl ers of the junper connector are | owered

into the tight-fitting relation with the

corresponding plurality of nale couplers of the mating

socket. 27. The nmethod for connecting the junper to

t he subsea structure of claim 21, wherein [owering

the junper connector over the mating socket using the

| at chdown nechani sm conprises: engaging a plurality

of | ocking arnms di sposed onlfhe j unper connector with

a groove and a correspondi ng | ocki ng shoul der

di sposed in the mating socket; and continuing to | ower

t hh?@ j ulr‘ﬂrler ?ﬁﬂndei?t ?bmwlq:ﬁng tHESJiu‘ilﬁi‘Ieir rtfg theﬁ cHlesea Uttt of claim 27,

t.he uralit mal e coupl ers of the |unper .
whergl cAgeaing i Bluraline PEPG AT 1ROged ORthe P copngedpr with the

. o . 1 ] .

oo R SRR el o TR e BHARE SDRg comprises
lockipgitip gemper doheederbgitten shermating wckdt. ¢l ai m 27,  wherein

engagi ng the plurality of |ocking arnms di sposed on the

] er gonnegtaor. Wwth the roove and, th :

o oo RGPS of ok b iiGe HHE RS 10 dud Forep sirupiu g cleim 27,
wher&f Ceh?igiﬁg)m pledity bolsdkig AR dibposad bh h® funhi®bognector with the

coupl ers di sposed in the junper connector into

groovenulg theeenrresppnding fecking: ¢ dlishgsesl i dhg mptig spelfed comprises

- connl T . ing. s
rorsn A3 SRR L ABLLISRG o QofIEt B e
with theeofresoadidgpltatitysefiaasia cotyplestdisppsad ircthainmtidg, socket and locking
. Wherein engaging the plurality of |ocking arns

the jugIngheUWGCIOR WihET the MsEng 89KSkct or with the groove and

the correspondi ng | ocki ng shoul der di sposed in the

Mahi Ng S A6HES for LB eLERSa Jdngﬁelf k8 shthiea kHIBRGE, thOaBRES &mprising:

within the mati ng socket. 30. The nethod for

connecting the junper to the subsea structure of claim

27, whegash foralgijhag fumpeplconegciary adched driangend af the jumper,
adjoclll3NORG QRULNSAHIRST CORIECLOL LD the  groove and

e corrrespondi ng Tocking shoulder ’di sposed in the

mat i ng nse@k €r ai@hidgithefumple E6hrRgtok BEbsIntaRY tiryctBf over the mating
femal e coupl ers disposed in the junper connector into
sockegngagenent -

means for receiving a plurality of lines that connect into a corresponding

plurality of female couplers disposed in the jumper connector into the mating socket through
a longitudinal slot disposed in the mating socket; and

means for 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 tight-fitting relation with a corresponding plurality of male couplers disposed

in the mating socket.



with the corresponding plurality of male couplers
di sposed in the mati ng socket and | ocking the junper
w@orvsestior within the mating socket. 31. A devPCEUSIN4/031201

connecting a junper to a subsea structure, the device

conprising: neans for aligning a junper connector,

attached to an end of the junper, adjacent a nmating

socket, attached to the subsea structure; means for

aligning the junper connector substantially directly

over the mating socket; neans for receiving a

plurality of lines that connect into a correspondi ng

plurality of femal e couplers disposed in the junper

connector into the mating sd8ket through a

| ongi tudi nal slot disposed in the mati ng socket; and

means for |owering the junper connector over the

megl Ng BRCBeficd fdrng@ndectingt B daMpen s Hign ksh¥es Qtrhbate bhelaim 31,

plurality of female couplers of the junper connector
whergjpdhe jusoper cgnnastos has aivgriically disppspdrrapiathiods adpmtpd for receiving the

plurafi SRS A Donthl e ol E PR s s O By it e
orienttd z2Zticallfeandedismred ar a doniresthl pigné beajbotpey surface b€ the vertically
. Supsea structure of claim31, wherein the junper
disposestinamikodyhas a vertical |y di sposed main body adapted
for receiving the plurality of Iines that connect
| 30t ML QeSS RANCHnAStRIgUR ! julnpeP o IRITBlIReS QHBEEBFS of claim 31,
which are oriented verticall'y and di sposed in a
wherdin thermating squkahlss atsubsteniallyrey S ndricatlg-sbapedimpain dosiog forgned with

the 1GnGRRERET 40T wbadt bt prlef U A% Y o SRS Rutlfy of mate

coupleRe witedhi 436 ofiefiké VerfiddlyarfidisgoaBd irfd hyrizontal plane at a bottom surface
ylindrically-shaped main housing formed with the

C » . .
of the wbgfpniialyreslindrieally-happsynaip|hepeing ehthearatingsaelidt o and
the corresponding plurality of male couplers, which
arQ or i-fat 84, NEr! %In{aéﬁngnﬂlecﬁhﬁt%QF‘ &8 hd) s@hsh rsfrﬁ&ﬁfeal)f claim 31,
pl'ane at a bottom surfac of* the substantially
whereiy ltharflmipa lcbynestor hasl a vattivatip dsipogedahainftedpatiapted for receiving the
pluraﬁtg(gokf %2&’[&5&@? EeH\ﬂét : gog{eggcgﬂ neclglwasi’it}tf QF fényarf? gguptlgrs, 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 cylindrically-shaped main
housing formed with the longitudinal slot, a base plate connected thereto and the
corresponding plurality of male couplers, which are oriented vertically and disposed in a
horizontal plane at a bottom surface of the substantially cylindrically-shaped main housing of

the mating socket.

35. The device for connecting the jumper to the subsea structure of claim 31,
wherein the means for aligning the jumper connector substantially directly over the mating
socket comprises means for aligning the jumper connector substantially directly over the
mating socket so that extension pins disposed in the jumper connector align with openings in

J-slots disposed in the mating socket.



wherein the junper connector has a vertically disposed
mai n body adapted for receiving the plurality of
wo powe®3tinat connect into the correspondi ng pl upPGl/U$30040631201

femal e couplers, which are oriented vertically and

di sposed in a horizontal plane at a bottom surface of

the vertically disposed main body, and the nmating

socket has a substantially cylindrically-shaped main

housing fornmed with the | ongitudinal slot, a base

pl ate connected thereto and the correspondi ng

plurality of male couplers, which are oriented

vertically and disposed in a horizontal plane at a

bottom surface of the substdhtially

cylindrically-shaped main housing of the mating

socket. 35. The device for connecting the junper to

t 36, sul¥radstideufdrWoanedtingl the fudper tortier sibised keucte@nst claim 35,

for aligning the |unper, connector substaptially .
whereip rthe tpgang iy 1QWwermggtheniympet CREACCHE nRHer §€% mAtngssockst using the

Wele] ' . connector substantially directly
ey REL

ocket so that extension pi ns
di spos ankans fartfeting theextansion @itsdntodhdé gpenigshin 8ieelréloigs

in J-slots _disposed in.the mati socket . .

2005/ 034¥D f‘?fé??a%éé @o"f}’%ﬁ?ﬁ% gFposed BB bk o g iemppprgommestor so
that 1EOAAER I nd ABvé HAD BlierhiCenkS 8f B8 TSEss; Snguct ure of claim

35, wherein the neans for |owering the junper

connectmeanovier ednsinnigi ty refetek et tosgien gereMe dispasadhép\the jumper

comniJiita HR O RoE RECH et RLoy Aot goupef b B8 iREltERRLO R lower the
torqué QbW b enypeinefalvit diopposeds ari verticadly dikpdsbé nainpedy of the

~connector so that the extension pins mpve into
jumpergoanegtotsiecthatdhe phigalify of Bmale eaiplarbahihie fypPIGRINSHeTfge lowered

into the tirﬁﬁtt ﬁg ?ie]%lg&? WeinhE @%%ﬁﬁ&iﬁ% ?{/dé itg he ﬂﬂérgﬁgqlers of the mating

CONAECt Or . or que scr rec y a nut disposed
sockdth the junper connector, to |lower the torque screw
into engagenent with a top wall of the vertically

di_ spos in bady of the .junmper connector so that .
LR Bl g R for et i ERED 10 THo S p St iR of dlaim 31,
wher&ﬁriﬁ@ Cr%@efns Hof IJ)\QWC%G the judtiRr tddBnddtdthbvel i thé i&ingesctketotsing the
w th the corresponding plurality of male couplers of
latchddven methangsm saupmses: '
means for engaging a plurality of locking arms disposed on the jumper
connector with a groove and a corresponding locking shoulder disposed in the mating socket;
and )
means for continuing to lower the jumper connector over the mating socket so

that the plurality of female couplers of the jumper connector are lowered into the tight-fitting

relation with the corresponding plurality of male couplers of the mating socket:

38.  The device for connecting the jumper to the subsea structure of claim 37,
wherein the means for 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 means for forcing the plurality of female couplers disposed in the jumper
connector into engagement with the corresponding plurality of male couplers disposed in the

mating socket.



37. The device for connecting the junper to the subsea
structure of claim3l, wherein the neans for |owering

wWao b@sjsnmper connector over the mating socket uBCTIYS1004031201
| at chdown nechani sm conpri ses: neans for engaging a
plurality of |ocking arns di sposed on the junper
connector with a groove and a correspondi ng | ocki ng
shoul der disposed in the mati ng socket; and neans for
continuing to | ower the junper connector over the
mati ng socket so that the plurality of female
coupl ers of the junper connector are |owered into the
tight-fitting relation with the correspondi ng
plurality of male couplers 8 the mating socket. 38.
The device for connecting the junper to the subsea
structure of claim37, wherein the neans for engagi ng
t BO. pl Uhal ddv&ceoforlmhéat@gathmjunbb&pt:sdd: substdh strjjeineeof claim 37,

nnector with the groov orre din
whergi Ry ﬁaeaélﬁ%r FOEeERg he A, AR e Torie S Jigpgied on the jumper
com&%ﬂtﬁ% g%%@@ ah@'thd Qél‘fésﬁgndlﬁ‘§ 16k RbHduYdeP fdifpB5& B the mating

couplers d osed in the juniper connector into
socket porapEses means fdn lodkingthe jesipas edinegtas v than theynaifngrﬁableet
coupl ers disposed in the mating socket.
5/0 10 PCTLUS2004/.03 9 0
h ec tglﬁﬁ &t VilE 06 cog%le%tlngtlﬁgjjumégrego g ; E‘gf’tsg"f éﬁg&f 5f clalm 37,
wheré’!ﬂ the Wﬁ@n@l for tdihgagiﬁgl e fdiiraBygag ilowind armd dispbiddy oﬁ)fthe jumper

| ocki ng arnms di sposed on the_junp connect or w
connqcfs Witly i gronde BRd the F?@%SBBWHP& éoqigwhpgﬂfqﬁ stspe fi the mating

socke]?I 'cglgxgﬁge%tﬂﬁ&nts N6r f@&'ng Qhe ﬁ%mo? E&Hﬁlb %‘3 A1Sp s ; int the jumper

er c nne in the t|n socC
connetfbr 1Hﬂ0&n@&g€n@@t frath the nmeespbmgng pRiralityoé ma©caupéers disgesxd in the

_structur wherein the neans_for en i ng
matingisackst BREmIORyS 57 IOOKENE the icE LIRS B O OE R AL

connector wth the groove and the correspondi ng
| ocki ng shoul der di sposed in the mating socket
conprises neans for forcing the plurality of female
coupl ers di sposed in the junper connector into
engagenent with the corresponding plurality of male
coupl ers disposed in the mating socket and neans for
| ocking the junper connector within the mating socket.



