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*FI ELD.OF THE | NVENTI ON The present invention rel eneral ly t

subsea wel |l systens, such as subsea 5trees and control mﬁ@mﬁm l“lm m)re

particularly, to subsea junpers. BACKGROUND OF THE | NVE ers

- may be used in subsea applications to cgnnect a productiaon out¥ee* of a
Christmas-tree to anot her subsea conponént, such as a manifold, sone

- di stance -away, such as from about 50 yards to about several mles.

Conventional junpers typi cal 10 en& hori zontal connections, i.e., the -
connectors and mating sod&tH %@N@ Q}ﬁJHMBEWQD%Ezont ally. Some newer

desi gns use vertical connections, as set forth in U S. 7,318, 479.

FIELD OF THE INVENTION
The present invention relates generally to subsea well systems, such as su‘bsea
5  trees and control modules, and, more particularly, to subsea jumpers.
BACKGROUND OF THE INVENTION
Jumpers may be used in_ sqbsea applications to connect a production outlet of a
Christmas tree to another subsea component, such as a manifold, some distance away,
such as from about 50 yards to about several miles. Conventionai jumpers typically
10  employ horizontal connections, i.e., the connectors and mating sockets are designed to
rﬁate horizontally. Some newer designs use vertical connections, as set forth in U.S.
7,318,479.
Conventionally, jumpers merely bridge the gap across a distance between subsea
end devices, without performing any additional function. Frequently, jumpers are used
15 in conjunction With‘ a subsea control module capable of performing the desired
functions. The subsea control module may include electronics, hydraulic valves, subsea
_electronics modules, and/or monitoﬁng devices. The subsea control module is generally
dispatched to perform the desired functions, even if some functions available in the
subsea co_ntrol module are not neéded. The use of a subsea control module and a
20  jumper results in unnecessary complexity in some instances. Additionally, the retrieval
of the heavy subsea control module may be difficult in many instances. |
,By—combining the subsea control module and the jumper a new capability exist

that providés for the functionality and the connection of the two end devices.
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Conventional ly, junpers nerely bridge the gap across a di stance between

" subsea end devices, w thout perform ng any additional function. Frequently,

junpers are used 15 in conjunction with a subsea control nodul e capabl e of

perform ng the desired functions. The subsea control nodul e may include

- el ectronics, hydraulic valves, subsea ebectronics nodul es, and/or

nmoni toring devices. The subsea control nodule is generally dispatched to

- performthe desired functions, even if some functions available in the
subsea-congpﬁbwgﬁggle are not needed. The use of a subsea control nodul e

and a 20 | ults in unnecessary conplexity in sone instances.

Additionally, the retrieval of the heavy subsea control nodul e may_ be

difficult in naRg ProssRtaimyetion relatespgencrilly; tqi suhsea well systemsc e a5 USRI e

and the junper a new capability exist that provides for the functionality

and the cotmecinidemondl modulesyend; mebrd peiticekarly ltostbsed jumpars. 11111 *00002* 2

SUVMMVARY The present invention relates generally to subsea well systens,

such as subseaOnkeassboditlert ott thel pregedt dBslos@s throvides apamipec tatihgluddscansubsea
junpers. One enbodi nent of the present disclosure provides a junper that

i ncl udes appQrdRsS thiGRMNE INEEHRY &P RbngHRMAd HikOBRURhEIAES, W HBwAdream
unbilical, a downstream connector configured to comrunicate with an end

Sovice, 2 R HANHIR B Rl B 85080 s i See SpRcgier o
and a pr Ogg&m ltg t?ura Ou%%tsrggrﬁ "connector and a second end | attached to thé downstream |
connector, a plurality of valves, and a programmable processor.
The features and advantages of the present invention will be readily apparent to
10  those skillc%l in the art. While those skilled in the art rﬁay make numerous changes,
such changes are within the spirit of the .invention.
BRIEF DESCRIPTION OF THE DRAWINGS
A complete understanding of the present. disclosure and advantages thereof may
be acquired by refefring to the following description taken in conjunction with the
15 - accompanying drawings, wherein:
Figure 1 illustrates a side view of jumper in accordance with various exemplary
embodiments of the present invention.
Figure 2 illustrates a cross-sectional view of an upstream connector of a jumper in
accordance with va_rious exemplary embédiments of the present invention.
20 . .- Fi‘guré 3 illusﬁatéé a chSS-sectional view of a dowpstream cbnriector of a jumper
in accordance with various exemplary embodiments of the 'present'invention.
While the present invention is susceptible to various modifications and alternative

forms, spéciﬁc exemplary embodiments thereof have been shown by way of example in



The features and advantages of the present invention will be readily

~apparent to 10those skilled in the art. Wile those skilled in the art may

make nunerous changes, such changes are within the spirit of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS A conpl et e understandi ng of the

- present disclosure and advant ages theregf may be acquired by referring to
the foll ow ng description taken in conjinction with the 15 acconpanyi ng

. drawi hgs, wherein: Figure 1 illustrates a side view of junper in

accordance with various exenplary_ enbodi nents of the present. inventjon.

Fi gure 2 i theyaviageand arerhssan described it defpidwltohould lt?plgx%fﬂé% cBAKEEr-dhalof a

junper in accordance with various exenplary enbodi nents of the present »

i nvent i on. tieOdisgupteon3hérelnusf specific ambpdisrentse tst nentmitende@ ko dimis thewnesenteam

connector of a junper in accordance with various exenplary enbodi nents of

t he preseninvieitydintol the particular Wiinselischedrtas,aoit thie RustRiry Othe ipsessntsiamptiobise t o

various nodifications and alternative forns, specific exenplary enbodi nents

t hereof haye.Ree Maﬁﬁnéﬂ‘@éuﬁﬁleﬁ%w& didmafivéNBatfaBWiREs taéhidd shdner ei n
described in detail. It should be understood, however, that the description

ner e 0 81 SRS AR TBR SRR ARSI O k| the present
B tor nat  vEEROSERCRERNEN The pirit ana o o e andler

Illustrative embodiments of the present invention are described in detail below. In
the interest of clarity, not all features of an actual implementation are described in this
specification. It will of course be appreciated that in the development of any such actual

10  embodiment, numerous implementation-specific decisions must be made to achieve the
developers’ specific goals, such as complianée wifh system-related and business-related
constraints, which will vary from one implementation to another. Moreover, it will be
appreciated that such a de\}elopment effort inight be complex and time-consuming, but
would nevertheléss be a routine undertaking for those of ordinary skill in the art héving

15  the benefit of this disclosure.

The details of various illusﬁative embodiments of the present ilnvention_will now
be described with reference to thé figures. Turning to Figure 1, jumper 10 in
accordance with various illustrative embodiments is shown. Jumper 10 may have
upstream connector 12, downstream connector 16, and conduit 20 therebetween, along

20- with programmable processor .28 (shown in Figure 2) and valves 26 (shown in Figure
3). Conduit 20 rﬁay have upstream end 22 and downst_re_a_m end 24, and may atltach to

upstream connector 12 at upstream end 22, and to downstream connector 16 at

downstream end 24 via Remotely Operated Vehicle (“ROV”™) or diver energized



S5scope of the present invention as defined by the appended clains. DETAI LED

- DESCRI, PTI ON Il lustrative enbodi nents 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 gpment of any such actual 10

enbodi nent, nunerous i npl enentation-specific decisions nust be nmade to

. achi eve the devel opers' specific goals, such as conpliance with
systen}related and busi ness- related ons iLnts, which will vary frao one

i npl enent afiesRAniGs] SARRAGENS th%p@wé?u Bydieve e SlfpFie ouplIRest Hagndaiy

devel opnent effort m ght be conplex and tinme-consum ng, but would

never t hel esmyhavaanyof 4 menberdé comfkgunatidne nsethbor safsea ppérataons. dlor Iexampie,t he
art having 15the benefit of this disclosure. The details of various

i 11 ustrati ¢endupdXodings huge @phirkietypfahedand/or elettriosl svinbhitfow cbenatdsg withed

‘Wth reference to the figures. Turning to Figure 1, junper 10 in accordance

with vari OHl%uh% LisduiR ol ¥d B8R §RRY/Sr dibiBEAErmidstiRGhudithe BYenily SoUASt r eam
connect or ownst ream eonnector 16, and conduit 20 therebetween, al ong

20- wi tg' § g{a@mgg%l ? rﬁé%ee&ﬁ% C;zo%dﬁlﬁ B@‘%‘a 1[ﬁc Ehggﬁlgd%).lg@‘@rgd é’l@ét}‘l‘é%uﬁ (Zhown

in Fi gure ve upst rea ownst ream en

d
Sgwn rsr? ?/ egﬁl})g g?ﬁlfhv‘étt g(f %’iaré/e e(m a1(1: %Igtrl]l%f: tu%ular member s%yoﬁggn ing a co%?ectlon of smaller

conduits and electrical cables. In some embodiments, conduit 20 may include steel
tubings, hose lines, electrical wiring, compensation line, high-pressure hydraulic lines, .
low-pressure hydraulic lines, chemical lines, and/or fiber optic lines. In other
10  embodiments, conduit 20 may be a super duplex tube, available from Sanvik of Sweden.
Variations to conduit 20 to include a number of different configurations useful for
jumper applications would be apparent to one having ordinary skill in the art.. Ends 22
and 24 of conduit 20 and/or connectors 12 and 16 may be manipulated by one or more
remotely operated vehicles (ROVs), arms or other parts for manipulation- in-a subsea
15  environment.
| Upstream connector 12 may be configured to communicate with umbilical 14, to
allow hydfaulic supplies, electricai power and/or communications signals (either electric
or fiber based) to be transmitted to upstream connector 12. Upstream connector 12 may
include one or more of electrical connector 42 and hydraulic coupling 44, as shown in
20  Figure 3. Electrical connector 42 and hydraulic couplings 44 may provide interfaces for
hydraulic supplies, electrical power and/or cemmunications signals. In some
embodiments, umbilical termination mudline assembly 30 may provide an interface

~ between umbilical 14 and upstfeam connector 12. As illustrated in Figure 1, umbilical



downstream end 24 via Renotely Operated Vehicle ("ROV') or diver energized
"4 mechani cal connectors that may include hydraulic and el ectric couplings.
Conduit 20 may have any of a nunber of configurations useful for subsea
operations. For exanple, conduit 20 nmay have a plurality of fluid and/or

- electrical conduits for connecting withsmating conduits of end device 18
and/or unbilical termnation nmudline assenbly 30, as by stabbing one into

- the other. Conduit 20 may include a hydraulic and electric bundle, or
conduit 20 may he an actual tubular nenber sur.roundi.ng a collecti.on.of

smal | er coffEw Ii%“’ﬁrf&“@?’?c??sie@gﬁ'_ é@b‘F‘@% TIBVE ‘E‘gﬁﬁgem%ag FORELS 3?051 G20 may
i nclude steel tubings, hose lines, electrical wring, conpensation |ine,

hi gh- pr ess ondtite divamnerse i persmunicaig pritis sambiliea) di4ul iAlternatisly, cpahilical

| ines, and/or fiber optic lines. In other 10 enbodi nents, conduit 20 may be
a super dupdrminatiobenudiinaiabsoibdy 80 amySaveiaksindle Swvatide sockea ot ataydesreplacagsbndui t
20 to include a nunber of different configurations useful for junper

appl i cati 0gs 2WpPUT & nbaberTalehteliftcPResRW 8 (s tonnekiot 2 bfld LfBilRAL .
Ends 22 and 24 of conduit 20 and/or connectors 12 and 16 nay be nani pul at ed

by one or ARI& HEFM BhKreMR&oh&SorV BN AL RS aliRGMS) confh et wthhebiR&d g, for

mani pul ation’ 1 n a subsea 15environnent. Upstream connector 12 may be
configured;to co ni.cate with upbilical 14, to al hydraul & ¢ supplj es,
6ot £ cal Thoudr SRPERerte diRrc T FiskaRive g it RRY bfldide PR, O

based) to be transmtted to upstream connector 12. Upstre onpector 12
may i ncl ud&8MHied AN FlsFEICHOWET é‘B{HlY’@dPO%%ﬁé’éf%‘ﬂw%‘?“%ﬂs’ ﬁ'yg nydrphc @hﬁfﬁi i ng
44, as shown in 20 Figure 3. Electrical connector 42 and hydraulic

coupl i ngs 4m certain gmbedideents, tleas¢ deateres oraythedasaediated suifhpipsersam edoaneaterck)
power and/or conmmunications signals. In sone enbodi nents, unbilical

t erm nat i oandmdtihgpeockssBhbl y 30 may provide an interface between unbilica
14 and upstream connector 12. As illustrated in Figure 1, unbilical 5

terni nayi on nuGliREmAIERMHo¥es3® MBYMAAUR MtblibRRlewBt iffteSR CéRhsctdr 12,
allowing multiple junpers to communicate with unbilical 14. Alternatively,

il LA A\ PR RS PP S

~.or may be r y an nunber aces between
upst ream connect.or %%Hﬁﬂ% unbilical 5 64 so_.l on upstream connegtor 12
has the abPTDLLy Py IR EREL QR HOT hbIA 113 e 3t of daBRErBRET T Rt Lo
junper 10 may have a nunber of features, including, but not limted to an
el ectric pombe resuesst \Refarring o toreil strativeramhodimeny of Exgpred-dragiamiabls ¢ er s.
In certain enbodi nents, these features nay be associated with upstream
connect or plocassdr ABimaydesootagied3dithin upstream connector 14. Programmable processor
15 28 may be a microprocessor (e.g., Motorola, Intel, etc.) configured to process and/or
control various functions. For example, programmable processor 28 may be
programmed to communicate with remote devices such as sensors, including but not
limited to those that measure flow, pressure, temperature, position, corrosion, chemical
flow rate, vibration, etc., or any .other device that communicates with the
20 microprocessor using an electrical signal incorporating a higher level software language
and that provides data to the processor to be monitored or acted upon. A_dditi(_)nally,

programmable processor 28 may be programmed to operate hydraulic functions such as

tree and manifold valves, chokes, mechanical lock/unlock, latch/unlatch functions, or



10Pr ogr ammabl e processor 28 may be associated with upstream connector 12,
- downstream connector 16, or both. In certain applications, programuable
processor 28 may be included in upstream connector 14 to all ow the size of
downstream connector 16 to be reduced. Referring nowto the illustrative
- enbodi ment of Figure 2, progranmable prgcessor 28 nay be contained within
upstream connector 14. Progranmabl e processor 15 28 may be a

- mcroprocessor (e.g., Mtorola, Intel, etc.) configured to process and/or
control various functions. For exanple, programuabl e processor 28 nmgy be
pr ogr amred 2R OREHARGTAQN Eayiring hveralis flpid jak Breseye fo Reriemm Sl ,"niaff&qﬁd‘i ng
but not limted to those that neasure flow, pressure, tenperature,

posi ti on, vembesiofnendivdswicenl 1§ |apd bat delivigrask dhjogah wmbilicalorl 4any Ferthesr
device that comunicates with the 20 m.croprocessor using an electrical
“si gnal i ncprogeamahililg prodesgited8 nay dle progtananel kanguitge andridr irntedpredrsdgriatie s
data to the processor to be nonitored or acted upon. Additionally,

pr ogr amablpgmbfeffoRs kot Budiys euRéMISRIMEI) hifh, 0P &I Blefohl GF aldigital sighgl i ons
such as tree and nmani fold val ves, chokes, nechani cal | ock/unl ock, .

L at o upl ateh) THRGLIANRS 0Es. CuMil, PllfHiusORRL AbkAahRdble! brdge s A

fluid at pressiure to performwork on any of a nu d devices I8 and
be delivered thr umbi | i cal 14. Further, progranmmabl e processor 28 may .
be. pr ogr anTSHBHAHE A hesascnass o o ias e BloRLARY ety 6 Saiteste Sty
as a current level, 4-20 ma, or in the formof a digital signal such as

RS- 422, RShu@sulicigtiens. FPegppmablet rocgspgd & maabicad piaglssiooralye 2ayia
nonitor data fromthe sensors and act upon the data issuing conmands or
control | i ngoddpatr2ful i ¢ functions. Progranmabl e processor 28 may send signals
to valves 26 via conduit 20. Valves 26 nmay be associated with upstream
connector 12, wawesberdy somsedited with ditrean conidetorRef dowhsiamoswnhectdhe
illustrative enbodi ment of Figure 3, valves 26 may be contained within
downst jeam 6 C8F BB, OR efdRing WY B 5h& Q1R REen B Jlifrh Ert GRIFi ar &6 L itk 8 D 6GhdyEisd
control val ves (DCV) conglgured to control various end devices. For
exanpl e, val ves 26 . ape nd 0 t,ree i fol cause
chokes to 8%&%“8%&“@%%98%“58% 8§$E%ﬁ%8§'cgﬁﬁ%ﬁ?%p@%yggfggggéﬁﬁﬁ%%gﬁ%%s 18
to cause themto connect qQr 15break connection, etc., . wnst r eam
connect or ﬂﬁewnﬁépﬁgﬁ?si \Q}I‘??r@aﬁ’:‘ n?‘E‘é‘ﬁ"L VHEeYs eé“raodedé‘i?ﬁ'c%)igf‘am Cal | ow
hydraul ic pressure to be transmtted to end device 18. Downstream connect or
16 may i nclivalkies dhmagopamerd elpsetrescand manifald gpes valves gausg shpkasgrta gper and
coupling 40, as shown in Figure 2. Electrical connector 38 and hydraulic
coupl i ngs 4Dhsempclpoountbek 2Onnett@s f siods dndr ddviads dBl foccansp iene sy cetrect of cal
power and/or communi cations signals. In sone enbodi nents, end device 18 may
be a Chsi Shp@k aldoffectionjdtb.ustrated in Figure 1. In this exanple, valves 26
(shown in Figure 3) nay open and/or close causing gate valve 36 to open

and/or close, igyisbdh bonelRY 16 nflyHeCoRAglrdf 1d EGFmERhE With QRERG AR,

cl osed,

to allow hydraulic pressure to be transmitted to end device 18. Downstream connector
16 may include one or more of electrical connector 38 and hydraulic coupling 40, as
shown in Figure 2. Electrical connéétor 38 and hydraulic couplings 40 may provide
20  interfaces for hydraulic supplies, electrical power and/or communications signals. In
some embodiments, end device 18 may be a Christmas tree as illustrated in Figure 1. In
this example,lvalves 26 (shown in Figure 35 may open and/or close causing gate valve

36 to~open and/or close, in a similar way a choke on the tree could be opened or closed,



7 downhol e val es can be opened and cl osed, downhol e smart val ves can be
"shifted fromopen to closed positioned, etc. Wile end device 18 is
il'lustrated in Figure 1 as a Christmas tree, other end devices may include
punpi'ng units, manifolds, other subsea structures including processing
- units, or any other type of end device gssociated with 5S5subsea operations.
As indicated above, connectors 12 and 16 nay each include a nunber of
- functions. For exanple, subsea el ectronics nodul es, processors, nodens,

el ectric pqQwer, supplies, . hydrauli onnectiqns, hydraulics,. val.ve

pressure, sa?l‘é”é]?_‘g? Q’%&ﬁ Gk bs 8H§“,eai aﬁ‘ﬁéﬁ%&% QW‘?P%W%?IV e l&eegrflﬁ'f“? PRy s
comuni-cations, interface .to end 10 device, valve input/output boards,
sensor i nt ep¢rateslos¢bpogitiensdy ete. f Yule endsdevieqhd s ddustratedfignidigtsnk as a
hydraul i ¢ coupl ers, accunul ation, electronic cards, and any nunber of other
functi ons Ghyisthesitree] ottledendhdeiitdsenay imeludagumping tmiits) nohifolnetbeosubsd? and
16. Simlarly, while the disclosure notes functions in both connectors 12
and 16, i ngghd@edatdyEne s tiits, @P AnP ot MARCHOER dedicshsd@ateBywitncl ude
mul tiple functions 15while the other of connectors 12 and 16 has no
functiogs. ghsea opdthiStls,. 10 of the present disclosure connect to unbilical 14
and/ or end device 18 using the nmethods of U S. 7,318,479, which is hereby

i ncorporated by reference in its entir , il e copnectors 16 _a 12, of

the present il ?&ﬁsltnrdb(ia'egng Ad 08?1“%‘? > 1(;Zt é&%%én% 38“{?1@1 c?%ael ac%uﬁﬁngej%t éfrs

configured to engage respective c-shaped mating sockets 20 vertically,
FBseh el

ot her conf fYEHERS orfOT vFXRaM Flecorpey anduics, PIRSESORaVRME ™y F9¢

skill in the art. In particular, junpers have conventionally had parts on
their endspowat supplinnvdudtaalinorconngstiahs,y hydravliesid velmesof pressirreceI6orswi t h a
subsea structure. Such horizontal configurations would be apparent to those
havi ng or dico@teyticis] itterficet foecomtrolled evices, fillersa@dmiriumicationy, lingeefhcel ® bl ng
programuabl e or "smart," potential advantages of junper 10 as discl osed

her ei nigray qalisQ 14164 UASut/REIE SsbabRIMeRrt Mitdfactd) Clofl PERsure ORhE@InsMals € and
a smal |l er package that nmay be cheaper, lighter and/or easier to retrieve.
Junper 10 BRNG0E e ABRY, TS ARk CYubiBrs2a AR fhtioR NIt Ini ABRES, SRk B9 SufiBe:
of other functions may be included in either, neither, or both of connectors 12 and 16.
Similarly, while the disclosure notes functions in both connectors 12 and 16, in
alternative embodiments, one of connecto.rs 12 and 16 may include mﬁltiple functions
15  while the other of connectors 12 and 16 has no functions.
Jumper 10 of the present disclosure connect to umbilical 174 and/or end device 18
using the methods of U.S. 7,318,479, which is hereby incorporated by reference in its '
entirety. While connectors 16 and 12 of the present illustrations and of U.S. 7,318,479
are vertical connectors éonﬁgured to engage réspective c-shaped mating sockets
20 vertically, other configurations will bé readily apparent to those having ordinary skill in
“the art. In particular, jumpers have convention;:llly had parts on their ends that are

moveable horizontally into and out of connection with a subsea structure. - Such

horizontal configurations would be apparent to those having ordinary skill in the art.



5environnments, including nudline trees and deep-water devices.

Therefore, the various illustrative enbodi nents of the present invention
enabl ed and described herein are well adapted to carry out the objects and
attai'n the ends and advantages nmentioned, as well as those that are

- inherent therein. Wile the present invgntion has been depicted, described,
and defined by reference to exenplary 10 enbodi ments of the present:
~invention, such a reference does not inply any limtation of the present
invention, and no such limtation is to be jnferred. The p i nvention

i's capabl e of HopditéRy togrmprbl) PripgPregramarple oLt SHAT é%‘?é?“é‘&h?‘g’éf‘@ﬁﬁilo
formand function as will occur to those of ordinary skill in the- ertlnent
arts havi njpmpee Ienefiscloséd thiaiein aiayc hloe indudeT nedudedicomplexisi dofdhe cyubprad
illustrative enbodinments of the present 15 invention are exenplary only and
are not exbaitsd imedudd ahdea saspe patkdgecthpr emgrde cheaper lighter God/oegasat toy, t he
present invention is intended to be limted only by the spirit and scope of

t he appendgghigleal Tomp&t YO NHa ll'lla{le GPPREBANG Ent £ bRSHd Yalo8NdfSapplicatidns &RPect s.
The particul ar enbodi ments di scl osed above are illustrative only, as the

presents 20 ﬁ&yo%ﬂiehgnlmlﬁemto id tge%gmq{ggﬁ% [R5kl §&6.dsh different but

equi val'ent “manners appar e ed 1n the art having the benefl t
of the teachin Furt her nor e, n l.imtat] sarelnte ded
details of congg?rﬁg’l’ eé’?“%‘egs(ﬁﬁﬁm’r’i’é’lee‘i odiRHS Otﬂﬁ TERL 1 vgRY %S’&aﬁb? ed in
t he cl ai ns bel ow. is therefore evident that the particular ill stratl ve
9 enbodi meAtd d@ﬁcﬁlbﬁbb@félnaﬁé\ﬁéﬁlhﬁiﬁpﬁf‘@ 9] qapy et dhe phjgets jaBd) atipig the jen
variations are considered within the scope and spirit of the present
i nvent i on. advantagds myingipnedies prajt ec those thasagh tintesendithereim. a¥hilet the greseng n t he
clai ms bel ow. :
invention has been depicted, described, and defined by reference to exemplary
10  embodiments of the present invention, such a reference does not imply any limitation of
the present invention, and no such limitation is to be inferred. The present invention is
capable of considerable modification, alteration, and equivalency in form and function
as will occur to those of ordinary skill in the pertinent arts having the benefit of this
disclosure. The depicted and described illustrative embodiments of the present
15 invention are exemplary only and are not exhaustive of the scope of the present
invention. Consequently, the present invention is intended to be limited only by the
spirit and scope of the appended claims, giving full cognizance to equivalents in all
respects.
The particular embodiments disclosed above are illustrative only, as the present
20 invention may be modified and practiced in different but equivalent manners apparent to
those skilled in the art having the benefit of the teachings herein. Furthermore, no

limitations are intended to the details of construction _of design herein shown, other than

as described in the claims below. It is therefore evident that the particular illustrative



10 CLAIMS 1. A junper conprising: an upstream connector configured to
-comuni cate with an unbilical; 5a downstream connector configured to
comuni cate with an end device; a conduit having a first end attached to

t he upstream connector and a second end attached to the downstream

- connector; a plurality of valves; and agprogranmmabl e processor. 10 2. The
junper of claim11, wherein the programmbl e processor is in the upstream

- connector. 3. The junper of claim1, wherein the progranmabl e processor is

rogr ' ni Wit h r vice... e
prog ammdeﬁlgogi%rgg% éigggset:d abtove ?nay rg)gl?ergf or (r:neodlﬁed and all such variations are
considered within the scope and spirit of the present invention. Accordingly, the

protection sought herein is as set forth in the claims below.



4. The junper of claim1l, wherein the programuabl e processor is programred
"to150perate hydraulic functions. 5. The junper of claim1, wherein the
pfogramabl e processor is programed to nonitor signals fromrenote
sensors. 6. The junper of claim1, wherein the plurality of valves are in
- the downstream connector. 20 7. The jumpgr of claim 1, wherein the upstream
connector conprises an electric power supply. . The junper of claiml,
. wherein the upstream connector conprises a nodem 11 9. The junper of
claima1l, m@ikﬁgﬁgthe upstream connector conprises hydraulic functions. 10.
The j unper im1, wherein the upstream connector conprises at |east
one hydraulic filter. 11. The junper of claiml, wherein the conduit
conprises a hydraulic and el ectrical bundle. 12. The junper of claiml, °
wherein the conduit conpri-ses a collection of smaller conduits and
el ectri cal 1cablesper comprisihg. The junper of claim1l, wherein the conduit
conprises fiber optic wiring. 1014. The junper of claiml,
an upstream connector configured to communicate with an umbilical;
5 a downstream connector configured to communicate with an end device;
a conduit having a first end attached to the upstream connector and a
second end attached to the downstream connector;
a plurality of valves; and
a programmable processor.
10 2. The jumper of claim 1, wherein the programmable processor is in the upstream
connector.
3. The jumper of claim 1, wherein the programmable processor is programmed to
. communicate with a remote device.
4. The jumper of claim 1, wherein the programmable processor is-programmed to
15 operate hydraulic functions.
5. The jumper of claim 1, wherein the programmable processor is programmed to
monitor signals from remote Sensors.
6. The jumper of claim 1, wherein the plurality of valves are in the downstream
connector.
20 7. The jumper of claim 1, wherein the upstream connector comprises an electric power
supply.

8. The jumper of claim 1, wherein the upstream connector comprises a modem.



wherein the upstream connector conprises an electric power supply, a
‘nmodem, hydraulic functions, and at |east one hydraulic filter; wherein the
programabl e processor is in the upstream connector; wherein the _
progr anmabl e processor is programmed to communicate 15with a renote device,
- operate hydraulic functions, and nonitof;signals fromrenote sensors;
wherein the plurality of valves are in the downstream connector; and

- wherein the conduit conprises a collection of snmaller conduits and

el ectrical _capl es. . . . .
9. 61f;}le jumper of claim 1, wherein the upstream connector comprises hydraulic

functions.
10. The jumper of claim 1, wherein the upstream connector comiprises at least one
hydraulic filter.
5 11. The jumper of claim 1, wherein the qonduit comprises a hydrauli,c and electrical
bundle.
12. The jumper of claim 1, whérein the conduit comprises ‘a collection of smaller
conduits and electrical cables.
13. The jumper of claim 1, wherein the conduit comprises fiber optic wiring.
10 14, The jumper of claim 1,
wherein the upstream connector comprises an electric power supply, a
modem, hydraulic functions, and at least one hydraulic filter;
wherein the programmable processor is in the upstream connector;
wherein the programmable processor is programmed to communicate
15 with a remote device, operate hydraulic functioné, land monitor
signals from remote sensors;
wherein the plurality of valves are in the downstream conﬂector; and

wherein the conduit comprises a collection of smaller conduits and electrical cables.



