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UMBI LI CALWBI2EL0012OMINECT BACKGROUND OF THE DI SCLOSURE [ 0@0TjuStdve/oprsesent

di sclosure clainms priority to United States Provisional Application No.

61/ 088107, filed on August 12, 2008, and to United States Patent
Application No. 12/404,785, filed March 16, 2009, the disclosures of both
whi ch are hereby incorporated by reference inits entirety. Field of the
Di scl osure [0002] The present disclosure relates generally to unbilicals
enpl oyed i n subsea devel opnent projects, and nore specifically, to a
solution for connecting an unbilical to another device, such as a second
unbilical or an unbilical term nation assenbly. Description of the Rel ated
Art [0003] Subsea oil and gas fields often enploy subsea well equi pnent
that is |ocated on the
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seabed and tied back to a surface structure, such as a production facility
and/or ship. An unbilical is often used to convey fluids and/or send

el ectri cavoanth/apiver conmuni cati on signals between the earfise@Issrsoct ure
and the subsea well equipnent. The unbilical can be many mles long with

| arge and heavy end t gryipn@as '[M%IL'IE‘?&]DQ’IELWC@NN‘EG‘TW handl e and/ or
depl oy. [0004] Over tine, the length and wei ght of unbilicals has continued

to increase. As a result OoBAUKGROUN®aOEdHE BESCHOSBURE ansportati on and
installation of the unbilicals is becom ng nore and nore difficult. For

exanpl e, [00oROrHe P%@é@ﬁlSél@SﬁE&ﬂ'&lﬂﬁ? pislirftf doqWided S@teb be@fs%nﬁ@\p?}{@aitibﬁpb.e_ sea goi ng
vessel that has the capacity to ship and |nstaII a very [arge unbilical.

[ 0005] A | ncl udes cutting
t he unbi | %)(fg (c?ileld %Ms?g%iag@h @%ﬁ&%@ﬁ%l ca &1}5&5@15&{1 on assenbl y

(" SUTA") e on t nd. The connections

bet ween e 1"942723 tﬂ?dﬁ hg?rgﬁ&}' %H?Sﬁﬁﬁlr%@ /L&h i‘ﬁ&eel&az?yémp@ﬁ@te ¢ generally
made in the factory by, for exanple, welding. The twounbilical segnents
with the BfedenddtSUTAYand Cobra Head can then be separately transported to
t he depl oynent site and connected. This approach has a nunber of

di sadvant ages,Fi¢ldof thdiDiglostnat t he on-site connection of the two segnents of
the unmbilical with a SUTA and Cobra Head is perforned bel ow the surface of

t he ocean[wsz]nmle@fbséiaﬁscld?sufetrh@fegr?dnemlw mms@mgloganh@uﬂs&ad equi pment is
costly and often requires several nonths to manutacture. [0006] FIG 1

L oL LS, S ookt gl 20 512 10
known €0 SOINEE MBI bRt S A HEhR: 2, GRRPect ! on assenbly
Description of the Related Art

[0003] Subsea oil and gas fields often employ subsea well equipment that is located on the

seabed and tied back to a surface structure, such as a production facility and/or ship. An

umbilical is often used to convey fluids and/or send electrical and other communication

signals between the surface structure and the subsea well equipment. The umbilical can be

many miles long with large and heavy end terminations, making it difficult to handle and/or

deploy.

[0004] Over time, the length and weight of umbilicals has continued to increase. As a result

of the increased size, the transportation and installation of the umbilicals is becoming more

and more difficult. For example, in some cases it may be difficult to locate an available sea-

going vessel that has the capacity to ship and install a very large umbilical.

[0005] A known solution for handling a very long umbilical includes cutting the umbilical

and installing a subsea umbilical termination assembly (“SUTA”) on one end and a Cobra

Head on the other end. The connections between each end of the umbilical and the SUTA

and Cobra Head are generally made in the factory by, for example, welding. The two

-
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pot assenbly 40, and one or nore bend restrictor clanps 50, all of which
can be bolted together. Because of the size and wei ght of the SUTA, packing
and handlwogodumpasg transportati on and depl oynent of thecCurdseéomonaissr can be
difficult. Additionally, the connection between the unbilical and SUTA can
potentially be a weak point during transportation of the unit to the

depl oynent site. Consequently, damage can occur at the connection, which
can result in the need for costly repairs. [0007] The present disclosure is
di r ectugthilical SMSHHEI WY theQittadlicd STHBA ah& Qobiatdcddnan idneet ssparhtclyotighsportdior e of
the issues set forth above. SUMVARY OF THE DI SCLOSURE [ 0008] An enbodi nent
of th ' e i FEC WN o :

assent] J o TS b T1oaa T C ey s an T RRE S, | cay
portion conpri.sing two or..nore first bunpdl ed. ers en fromelectrical
babl edhe ARG Ao n A APty B BRLF I TETREG: SHRRPe bR fefEh
conprising two or nore_second bundl ed nenbers chosen fromelectri cal

cabl ederfpmugdbder dhe usfacupidthe pegandising pdrQV. FupthergioreshesPHE A4y havi ng
a first end coupled to the first unbilical portion and a second end

conpr ilkiadgqeipficnsis coglypdnidrgteplrequerch asicnd napithsrtalniampfagfuré.i r st coupl i ngs
chosen frommal e and fenmal e couplings positioned therein, one of the

plurality gdode]G. ¢auptrh@gsn beinlide BPSSUTANEFcRincatd &sh @hbigiegilnoofsuhe
first bundled nmenbers; a second housing assenbly having a third end coupl ed

to the,seh ?Qg@l&ﬁga‘lj@} ir?? éogﬁj %vig@%x@%g}/&alf tﬂHﬁ%ﬁ% gé‘%}cﬁp Lot ﬁcﬁ&&)& tc?‘?o?l%‘é&'lﬂ

coupling plate g . secon I'ngs chosen ron1n€fe and
o t a0 550 SR ALl it S e BEERBY st S FeRCRL! Hiararet
housi ng and the second housing can be )
pot assembly 40, and one or more bend restrictor clamps 50, all of which can be bolted together.
Because of the size and weight of the SUTA, packing and handling during transportation and
deployment of the umbilicals can be difficult. Additionally, the connection between the
umbilical and SUTA can potentially be a weak point during transportation of the unit to the
deployment site. Consequently, damage can occur at the connection, which can result in the
need for costly repairs.
[0007] The present disclosure is directed to overcoming, or at least reducing the effects
of, one or more of the issues set forth above.
SUMMARY OF THE DISCLOSURE
[0008] An embodiment of the present disclosure is directed to an umbilical field connect
assembly. The umbilical field connect assembly comprises: a first umbilical portion comprising
two or more first bundled members chosen from electrical cables, fluid conduits, and optical
fibers; a second umbilical portion comprising two or more second bundled members chosen from

electrical cables, fluid conduits, and optical fibers; a first housing assembly having a first end

coupled to the first umbilical portion and a second end comprising a first coupling plate having a



positioned so that each of the first couplings join with one of the second
couplings to formmated coupling pairs, whereby the first bundl ed nenbers
of the fiwetownpidncal portion and the second bundl ed meeibarssoofn4tshe second
unbi | i cal portion can be joined in a manner that effectively provides for a
single functioning unbilical assenbly. [0009] Another enbodi nent of the
present disclosure is directed to a field connect for an unbilical

term nation assenbly. The field connect conprises an unbilical conprising

two omplurel® JfinsdceapliRiRsen thas fald dandfe@hieeblplimls positibesl thédeth, dneondyi t S
and optical fibers; an unmbilical term nation assenbly (UTA) conprising t wo

mﬁ?Q K ptical
flberg ?fﬁﬁﬁg S%ESgghgﬁghﬁgﬁﬁhgﬁgg¥?%?fﬁgndgr ﬂ%ﬁ% to ?ﬂg £

unbi | i cal seco end co FISI cou a

ol ur alFep AP %%Se@ﬁpr S RieP Sftuled loPeri BRI Rirfar B Fadhoos
first coupllngs bei ng p03|t|oned at. an end of each of the fjrst bundled
menberc8d campEBg d SpROE iCAWPlHESUHB g VIR ¢ipHYalY thiSapne sEURIBIgp chescr ophBalgTA
and a fourth end conprising a second coupling plate having a plurality of
secondnd dapdle ngelpgs posivered thdreineons, ofithe swend noliptingpbéing pobredned apesend oned
at an end of each of the second bundl ed nenbers. The first housing and the

secon@feshsdMBe SRbBndBulled ht@bed. BiR: filekoRaghingfthd eoid hdilsingdRIbengs | oi n
wi th one of the second couplings to fornlnated coupling palrs wher eby t he

f ! St UREh&AJTRIRELS o Pfhe P cBh%lﬁg t | Ve hc(?de Jtehd §699?c9&91£hp {FEpRE Rkl the

e Jjolnedin a manner t pr ovi des ncti oni ng

connectl qn bet wee t@etqulllc and the . mE §8$%ggIPTI OF THE
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unbt | Ib(l:nallcliled members of the second umbilical portion can be joined in a manner that effectively
provides for a single functioning umbilical assembly.

[0009] Another embodiment of the present disclosure is directed to a field connect for an
umbilical termination assembly. The field connect comprises an umbilical comprising two or
more bundled members chosen from electrical cables, fluid conduits and optical fibers; an
umbilical termination assembly (UTA) comprising two or more members chosen from electrical
cables, fluid conduits; and optical fibers; a first housing assembly having a first end coupled to
the umbilical and a second end comprising a first coupling plate having a plurality of first
couplings positioned therein, one of the plurality of first couplings being positioned at an end of
cach of the first bundled members; a second housing assembly having a third end coupled to the
UTA and a fourth end comprising a second coupling plate having a plurality of second couplings
positioned therein, the second couplings being positioned at an end of each of the second
bundled members. The first housing and the second housing can be positioned so that each of

the first couplings join with one of the second couplings to form mated coupling pairs, whereby

the first bundled members of the first umbilical portion and the members of the UTA are joined



[0011] FIG 2 illustrates an unbilical field connect assenbly, according to
an enbodi nent of the present disclosure. [0012] FIG 3 illustrates a
portion oVoamwntini cal having two or nore bundl ed nenbecs/USp@OL8isoFl G 4
illustrates first and second housing assenblies prior to coupling,
according to an enbodi nent of the present disclosure. [0014] FIG 5
illustrates a coupling plate having a plurality of fermale couplings and

gui de pins holes positioned therein, according to an enbodi ment of the

pr eserit athanabiafa Eecli@®ihl plovidceforta funbtisiin@t@meeti@obpl Edhgh aibdidabaide a
plurality of male couplings and guide pins positioned therein, according to
an engpggnent of the present disclosure. [0016] FIG 7 illustrates an

expl oded vi ew of a coupl er assenbly, according to an enbodi ment of the
present application. 117] i rate ilical field connect
assenbl y, according t%ﬁéﬁi%REggFﬁéﬁibbﬂﬁﬁH@i%igggﬂhggéicIosure. [0018] FIG
9 illustrates a split clanp casing assenbly, according to an enbodi nent of
t he present/0¢}% cﬁlgshil&strp@@&@fxw&pf 3 §Udreconpestpq tosary wnkiligalf j el d connect
assenbly for an unbilical term nation assenbly, according to an enbodi nent
of the pred@dtl] dI6ct daustretes pOORD]lickl &1d t@nndct ass¢mblyesccarduboen wel |
assenbly, according to an enbodi nent of the present disclosure.[0021] Wile

the dicgfo@EMNE of heprSeriliiddRrd 0 various nodifications and alternative
forms, specific enbodi nents have been shown by way of exanple in the

draw ngs aqﬁiﬂﬂ] lPlIGb§ ilﬂfs?rgtre-k Q (Bgrtion of an umbilical having two or more bundled members.

[0013] FIG. 4 illustrates first and second housing assemblies prior to coupling, according
to an embodiment of the present disclosure.

[0014] FIG. 5 illustrates a coupling plate having a plurality of female couplings and
guide pins holes positioned therein, according to an embodiment of the present disclosure.

[0015] FIG. 6 illustrates a coupling plate having a plurality of male couplings and guide
pins positioned therein, according to an embodiment of the present disclosure.

[0016] FIG. 7 illustrates an exploded view of a coupler assembly, according to an
embodiment of the present application.

[0017] FIG. 8 illustrates an umbilical field connect assembly, according to an
embodiment of the present disclosure.

[0018] FIG. 9 illustrates a split clamp casing assembly, according to an embodiment of
the present disclosure.

[0019] FIGS. 10 and 11 illustrate a field connect assembly for an umbilical termination
assembly, according to an embodiment of the present disclosure.

[0020] FIG. 12 illustrates a subsea well assembly, according to an embodiment of the

present disclosure.



in detail herein. However, it should be understood that the disclosure is
not intended to be limted to the particular forns disclosed. Rather, the
i nt enti orwp20tow1ever all nodifications, equival ents ana#Caliusesmatisves
falling within the spirit and scope of the disclosure as defined by the
appended cl ai ns. DETAI LED DESCRI PTION [0022] FIG 2 illustrates an
unbilical field connect assenbly 100 according to an enbodi nent of the
present disclosure. Urbilical field connect assenbly 100 includes a first

unmbi | i cal poe21] omhild@a daRtbsareSsSBRebtbMIol agialis potificationkkdl .altdmativédioking,al
portion 110 can include two or nore bundl ed nmenbers 115, simlarly as

il uslts?gg,iﬁgelinﬁo(g{g tﬁlﬁvﬂg@? Sﬁgwﬁgmﬁf%%%gﬁggn Bife SROR ga{uf oM b diribed

condui suc a Ines"and tu r carryi ui ds, such as

oi |l or. s, .and ectrical, caples and/or,optical, fibers for rrying

ol ect o7 AR BFRY AIESH s Eana B b i BB At SBr o &t St BenRb A Cat f ng
with, for exanple, the subsea well equipnment. Unbilicals can extend between
a sur fligatedde thecragti@lygrforns disdareds Rethes i intendigniipiogorer dkmpdifigationsk nown i n
the art. [0023] Referring again to FIG 2, unbilical field connect assenbly
100 i rqhivdlestsanfl altehatinauSalhgg asthentbk ypiti2 6ad stoge af Secmrtbsheusidefnabsetibl y
120b, which are shown coupled together. FIG 4 illustrates the first and
secondppaidsl bpigsenbl i es prior to coupling. The first housing assenbly has
a first end coupled to the first unbilical portion 110a. A bend restrictor

assenbly 130a conpri sing on f \Ctor segnents 132a and bend
restrictor clanps 134a can E%EZﬁgF§9g§E§gg%gﬁgggfrictor assenbly 130a is

posi ti oned [862%‘%? S iﬁugteratfels Eu? {1mlgﬁl%§1f trilgd %gglsergpell%embly 100 according to an

embodiment of the present disclosure. Umbilical field connect assembly 100 includes a first
umbilical portion 110a and a second umbilical portion 110b. An umbilical portion 110 can
include two or more bundled members 115, similarly as illustrated in FIG. 3. Bundled members
115 can be chosen from fluid conduits, such as hydraulic lines and tubes for carrying fluids, such
as oil or gas; and electrical cables and/or optical fibers for carrying electrical or optical signals
for controlling or otherwise communicating with, for example, the subsea well equipment.
Umbilicals can extend between a surface structure or ship and subsea well equipment, as is well
known in the art.

[0023] Referring again to FIG. 2, umbilical field connect assembly 100 includes a first
housing assembly 120a and a second housing assembly 120b, which are shown coupled together.
FIG. 4 illustrates the first and second housing assemblies prior to coupling. The first housing
assembly has a first end coupled to the first umbilical portion 110a. A bend restrictor assembly
130a comprising one or more bend restrictor segments 132a and bend restrictor clamps 134a can
be employed. Bend restrictor assembly 130a is positioned proximate the first housing assembly

120a to prevent overbending of the umbilical adjacent to the field connect assembly 100.



120a to prevent overbending of the unbilical adjacent to the field connect
assenbly 100.[0024] As shown in FIG 4, first housing assenbly 120a has a
second emdo2d40en19190e details of which are nore clearly SoDws2000/0FHSES. 5 and
7. Second end 140a includes a first coupling plate 142a (See FIG 5) having
a plurality of fermale couplings 144a and 146a and gui de pin hol es 148a that
are positioned therein. CGenerally one of the plurality of female couplings
is positioned at an end of each of the first bundl ed nenbers 115 (See FI G

3) of the yo#id]iahopari FG. 41Cast HoQ9REhssBabBr ritatabaskcond cfid G102 thesecond
housi ng assenbly 120b has a third end coupled to the second unbili cal

POr t i Qdatid BPwhihThd Al nt cl@a?l BGh!iREFGEOONR 7 Oc R LA E@da Jﬁaﬁaés%&t’toa a

bend restrictor asse COI’T'pI’I Sl ng one Oor nore restrictor

Secondomd 1321)3@@32%%5%@”1 'C‘ L e R MR T D

fourth end 140b, the detalls of mhlc are nore clearly shown in FIGS 6 and
7. Theit beley HSarhatiane pardteancd theseipl Gegergllupac alithp pluseléty pf Emady corplingyisa
plurality of male couplings 144b and 146b and gui de pins 148b that are

posi t iposiidn¢dwraeiend oCesvbrodlithe/fimneuralied thempdraid &5 (3og BIG. Aadfehe ompllicalys i s
positioned at an end of each of the first bundl ed nenbers 115 (See FIG 3)
of theoktii llpgal portion 110b. Any suitable type of female couplings and
mal e coupl i ngs can be enpl oyed. Exanples of such coupllngs are well known

7§ e o1 o AU G002 A AAGud 00,006 10U e D, 1402
soun g Badb Sd 1ok and gl e PL1, M6ob 0l sccond Foueirg ecsorhl v
posit Iboerl;](? gesgijc]tgrcaigetmbﬁi ?? Oboéoqr?];rlsi?g énheaotr ntlor}g brerr?(li fest(ilcé?oelslegn%esntg 5 3e 2br a%%e‘t:e\rqg d
restrictor clamps 134b can be employed proximate the second housing assembly 120b.
[0026] Second housing assembly 120b has a fourth end 140b, the details of which are
more clearly shown in FIGS. 6 and 7. The fourth end includes a coupling plate 142b (See FIG.
6) having a plurality of male couplings 144b and 146b and guide pins 148b that are positioned
therein. Generally one of the plurality of male couplings is positioned at an end of each of the
first bundled members 115 (See FIG. 3) of the umbilical portion 110b. Any suitable type of
female couplings and male couplings can be employed. Examples of such couplings are well
known in the art. The female couplings 144a and 146a and the guide pin holes 148a of first
housing assembly 120a can be respectively aligned with the male couplings 144b and 146b and
guide pins 148b of second housing assembly 120b. The first and second housing assemblies
120a and 120b can then be positioned adjacent each other so that the male couplings are received
by the female couplings. In this manner, the bundled members 115 of the first umbilical portion

110a and the bundled members 115 of the second umbilical portion 110b can be joined in a

manner that effectively provides for a single functioning umbilical assembly 190. The guide pin



by the female couplings. In this manner, the bundl ed nenbers 115 of the
first unbilical portion 110a and the bundl ed nenbers 115 of the second

unbi | i calwpantoamod1l0b can be joined in a nmanner that efCE&atSeaeloy1spr ovi des
for a single functioning unbilical assenbly 190. The gui de pi nhol es 148a
and guide pins 148b function to align coupler plates 142a and 142b and to
prevent the two coupler plates fromencroaching on a mninmum gap all owance
bet ween the fenmal e couplings and the mal e couplings. [0027] In the
enbodihagRitl 484 hatsguiad pids il a8UFuaStiortot digh cotifler plates 1 4w0disl 1Igb A8 eprleyent 20A

i ncl udes femal e couplings and the second housing assenbly 120b 1 ncl udes

mal e i r i : L i an
R S R R A R L e Sl s
and fen8H§ c%gpliq s. Simlarly, the second housing assenbly 120b can al so
i ncl udBILSR QPFqggﬁf coupl i ngs including one or nore each of both nale
and fenal e co%plings, each of which corresponds to a mating coupling in the
first housilPQ27adB dipsinybordpment ilhwsirated in Hiabehio G thafarseheystyzsss eyl é0a
couplings can be enployed that will effectively join the bundl ed nenbers of
t he fimdtdeardemslecomdingsusd g sassdiivusieg asfeODRB]20bheclfidesshalandugmgenth
housi ng assenblies will now be described in greater detail. As illustrated
in Fl Gtheft enBOdisonss, B2TaEHHIuSIH g h2RambAaN th (kZAR igidd d‘lﬁlhtb@%r &f dmplikat s 150a and
150b, respectively. Arnmor pots are well known in the art, and can include

an OUtiI‘?Jlucﬁgg !oﬁ@ﬁ%@retsé.%ﬁ;ﬁ%btma%‘axﬁf‘féﬂlaf‘edcoﬂ@ﬁ F Sirhdizd SthEQonPRousin

illustrate e arnor pot can In e a casting resin, o0

potting resi (not  sho inside the outer. casing 152. The casting resin
Por ms ey oo R ARt o S bEL e Bk b o recht LB HE
unbi lical, holding the bundl ed nmenbers of the unbilical in place so that
t hey &pé foraele sennliags.caeh ot which serresponds o4 mygercoupliegin the first housing

assembly 120a. Any arrangement of male and/or female couplings can be employed that will
effectively join the bundled members of the first and second housing assemblies.

[0028] The first and second housing assemblies will now be described in greater detail.
As illustrated in FIG. 4, housing assemblies 120a and 120b can include armor pots 150a and
150b, respectively. Armor pots are well known in the art, and can include an outer casing 152
through which bundled members 115 extend, as illustrated in FIG. 8. The armor pot can include
a casting resin, or potting resin, (not shown) inside the outer casing 152. The casting resin forms
a resin matrix that can function to connect the armor pot to the umbilical, holding the bundled
members of the umbilical in place so that they are not pulled out from the umbilical when force
is applied to the field connect assembly 100. Armor pots 150a and 150b can also be connected to
the bend restrictor assemblies 130 via a flange assembly 156 (See FIG. 8). Any other suitable
means for making the connection, such as welding, can also be employed in place of or in

addition to the flange assembly 156.



is applied to the field connect assenbly 100. Arnor pots 150a and 150b can
al so be connected to the bend restrictor assenblies 130 via a flange
assenbl y wb@o(0Bae29pl G 8). Any ot her suitabl e nmeans for PERRISR@IONES01
connection, such as welding, can also be enployed in place of or in
addition to the flange assenbly 156.[0029] Referring again to FIG 4, arnor
pots 150a and 150b are al so connected to split barrel assenblies 160a and
160b, respectively. The connection between the arnor pots and the split

barrel assqo@ld] RefGaing beaifae &1GN4anynos Wotsalya JiEniFen,ard Mg YohmGtadStonglia
fl ange assenbly, a | atching nechani smand/or by wel ding. [0030] The outer

casi n%)%l‘rglf asS@hbliesNB0L Ghd ‘F?(%_?[ b&RehB 0 haREnIRHbn bOGIUA & d %%fg gb%%ﬁd 2 and

163. The outer casing ha 62 and/ or the outer casing hal can each be
oW easy acc dl ed. renpers 115 that are

separately renoved.to_ all to the. b
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barrel assenbly 160b can include an electrical term nation 165. Such
eIectﬁﬂ@@ﬂgﬁéﬁﬁﬂhﬁﬂﬁ@ﬁgrﬁxé@Ukﬂg- known in the art for connecting el ectrical
cables generally. In the present disclosure, electrical termnation 165

al | ows for [0839] dihcrontee cadiegst afisphl barebhesmbhen @0h@and AHOB inchide pwo halvns 1630a
and HOb to be connected in the field connect assenbly 100 using a single

nal e ehgciteBi Chhe 6@UPLisHe: AA6hcanadfoenrd BuRl @&dind Galf 169URNI dagh b46Rpirare FI G
6). Miultiple electrical termi nations 165 can be enployed in a split barrel

assermly, &8 %ﬂ%’%g%ﬂ’c%?stt{a‘ S WIHRR A ELEF14 %ﬁ@ére ?@R'n%t%dtiﬁ? g, gonnect ed.

Enpl oyI'ng such el'ectrica ermnations can reduce the conplexity and size
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electrical termination 165. Such electrical terminations are well known in the art for connecting
electrical cables generally. In the present disclosure, electrical termination 165 allows for two or
more electrical cables from the umbilical portions 110a and 110b to be connected in the field
connect assembly 100 using a single male electrical coupling 146b and female electrical
coupling 146a (See FIG. 6). Multiple electrical terminations 165 can be employed in a split
barrel assembly, depending upon the number of electrical cables to be connected. Employing
such electrical terminations can reduce the complexity and size requirements of the field connect
assembly 100.

[0032] Referring again to FIG. 4, the first split barrel assembly 160a and the second split
barrel assembly 160b are respectively connected to coupling plate seating flanges 143a and
143b. The connections can be made in any suitable manner, such as by bolting, welding or by
other means. As is more clearly illustrated in the exploded view of the coupler assembly 145 of
FIG. 7, coupling plates 142a and 142b are positioned in coupling plate seatings 147a and 147b to

form the mating ends 140a and 140b of the field connect assembly 100.



barrel assenbly 160b are respectively connected to coupling plate seating
fl anges 143a and 143b. The connections can be nmade in any suitable manner,
such as byohkolwdipzyp wel di ng or by other neans. As i s nDPETAISR@9I0y1801
illustrated in the expl oded view of the coupler assenbly 145 of FIG 7,
coupling plates 142a and 142b are positioned in coupling plate seatings
147a and 147b to formthe mati ng ends 140a and 140b of the field connect
assenbly 100.[0033] First housing assenbly 120a and second housi ng assenbly

120b can bg0d333tFReReHodsageifahblyn 208 ¥ing Yedoal hBusiB AYen®Oy 1 1@ cdnhig: fastende
couplings 144a and 146a and guide pin holes 148a of the first coupling
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fastened using a technique that allows for easy decoupling of the housing

assent9fitee scqad coxnkng glatg A2l presheld gpgathashatwpengtigelist goudingpats oiceldRe t o

the second split barrel assenbly, or the first and second split barrel
assentflangs 14¢3mnarbletht asdoad eduplsigngate sqatingkflinge HitBly reamsmbodiment élre first and
enbodi nents, the first and second housi ng assenblies can be permanently

f ast eneghndaBaLiNL asschibtibs 8 By fakhéld Bgn@h t@qul«ate higdt aHbwt & @syreaddsplil K884]
In an enbodi ment, a split clanp casing assenbly 170, illustrated in FIG 9,

IS f agﬁ@ﬁ‘gﬁﬂi@ Luade 5"0-& %%%T@Q,dthé FEQANL oY Qgseﬁlgﬁ%gﬁ' BeRo1ttd 98 trge”%icéfcgb of

FI G S can provide a ronal protection and support to th

o SRR 0oy 1P D TR ETE R BLL SRR 32 0, RERSTRL 70 1

160a, the coupler assenbly 145 and the second split barrel assenbly 160b.
The spesking mageps.cali mghaseabesigentyo thenyiryr end decondshousit asseliphgapobnt
for the field connect assenbly

permanently fastened together, such as by welding or any other suitable means.

[0034] In an embodiment, a split clamp casing assembly 170, illustrated in FIG. 9, is
fastened around the first and second housing assemblies 120a and 120b of FIG. 2. This can
provide additional protection and support to the field connect assembly 100. In an embodiment,
split clamp casing assembly 170 is bolted together to form a casing around the first split barrel
assembly 160a, the coupler assembly 145 and the second split barrel assembly 160b. The split
clamp casing assembly 170 may provide a suitable lifting point for the field connect assembly
100.

[0035] FIGS. 10 and 11 illustrate a field connect assembly 200 for an umbilical
termination assembly, according to another embodiment of the present disclosure. The field
connect assembly 200 is similar to the field connect assembly 100, described above, except that

field connect 200 is designed for connection to an umbilical termination assembly (“UTA”) 210.

Umbilical termination assembly 210 may be any device, other than an umbilical, into which an
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100. [0035] FIGS. 10 and 11 illustrate a field connect assenbly 200 for an
unbilical term nation assenbly, according to another enbodi nent of the
present dwvechwsues®o The field connect assenbly 200 is sipgiriwseomwostshe fiel d
connect assenbly 100, described above, except that field connect 200 is
designed for connection to an unbilical term nation assenbly ("UTA") 210.
Unbilical termnation assenbly 210 may be any device, other than an
unbilical, into which anunbilical may be connected, including a subsea

urbi | iveddilidag fily datcbomecasls ichiding(d' SUIA YmbifogherdiiAgioandsmblAs AreAwel | known
in the art. [0036] The field connect assenbly 200 conprises housing

assen@h&g@nyggﬁdqﬁﬁ54§gng Wdnassgpbly 120b has a first end coupled to

an unbil'ical 110 and includes an arnor pot 150 and a split barrel assenbly

ar awi ngs. oM SRS ST S ERINY a0 FordR ORGSR B a2

enpl oyed simlarly as descri bed above. [0037]. The housing 120a of FIG 10
can halasagpssoniblyhPedb bps i fist @yd copplgd tprumhticald Q) ard prdudeganfagponpiept abl e
coupling to UTA 210 and housing assenbly 120b. In an enbodi nent, housing
assentll59 ah@@aplatdrpre]l ssssmblyslolbi silndanehs dsseldsl apot6 Ga hoosipgeR0diand d20lyint o
UTA 210. The split barrel assenbly 160a can be simlar to the split barrel

assentphd @awilisGF$369. hRrei A baROMStricldrQsddhidE B0 LACdIARe dBlopEd SiRierlyReTDEr S

115 chosen fromelectrical cables, fluid conduits and optical fibers, which

exten lit barrel assenmbly 160a, simlarly as shown in FIG 8
above%ﬁ%%%%gﬁﬂﬁ%goupling assenbly 145, simlar to that shown in FIG 7, can

be used to [h(?j‘ﬁ "Ithg%ousing 120a of FIG. 10 can have any suitable design or structure that would

provide for acceptable coupling to UTA 210 and housing assembly 120b. In an embodiment,
housing assembly 120a comprises a split barrel assembly 160a coupled directly to UTA 210.
The split barrel assembly 160a can be similar to the split barrel assemblies discussed herein
above. The UTA can include two or more members 115 chosen from eclectrical cables, fluid
conduits and optical fibers, which extend through split barrel assembly 160a, similarly as shown
in FIG. § above.

[0038] A coupling assembly 145, similar to that shown in FIG. 7, can be used to join the
housing assemblies 120a and 120b of FIGS. 10 and 11. Female couplings 144a, 146a and guide
pin holes 148a and male couplings 144b, 146b and guide pines 148D, as illustrated in FIGS. 5
and 6, can be interchangeably used as part of either of housings 120a or 120b of FIGS. 10 and
11, so as to provide a functioning coupling assembly 145. In an embodiment, a plurality of
couplings, including one or more each of both male and female couplings, can be employed in
the housings 120a, with corresponding mating couplings being employed in housing 120b.

[0039] In an embodiment, a split clamp casing assembly 170, as illustrated in FIG. 9, is

fastened around the first and second housing assemblies 120a and 120b of FIG. 10. This can
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housi ng assenblies 120a and 120b of FIGS. 10 and 11. Fenal e couplings 144a,
146a and gui de pin holes 148a and mal e couplings 144b, 146b and gui de pi nes
148b, as wDl2osxmetsed in FIGS. 5 and 6, can be i nterchangeahisgoodedons part
of either of housings 120a or 120b of FIGS. 10 and 11, so as to provide a
functioning coupling assenbly 145. In an enbodinent, a plurality of
couplings, including one or nore each of both nmale and femal e couplings,
can be enployed in the housings 120a, with correspondi ng mati ng couplings
bei ng pespli ©y®Rttioral ptstiog add AppoftQ0 3R] fidld caheetd3oshig200. Bos@andpls lsplig
casing assenbly 170, as illustrated in FIG 9, is fastened around the first
and s i i | i de
i e 3 B o R s ER FESBEY o
exanpl e it cl.anp casin embly 170 ca bol.ted t er to forma
chol hdSrBnibun LRTRL SRR LR AR BBl o e IR TME hosenply
145 and the second split barrel assenbly 160b. [0040] FIG 12 illustrates a
subsea wel 10844 &1} |2 dhistratge ¢ sibsphpych gssambbrdil peaording fo ahambpdigepiiof
application. The subsea well assenbly 250 can conprise, anong other things,
a subskapresint apidicaten. ZPit subscahwabasséoblydo@rph eomari SUIMpng odiet thomssda bel ow
the surface of the ocean. In an enbodi nent, an unbilical 110 can be

connegheia w1t deics 2os aachel, lfoll@¥hpre, AFUMA dokitiBhel 6OoREeRd sipesesbing 200, as
descri bed herein above. In an enbodi nent, an unbilical 110 can be connected

tot h%.céeﬂlb sf[ﬁ %ﬂ%blodﬁi&i\ﬁit,cﬁ Lg@(ﬁhca\‘l\’{} T% gétpti_é qmb'&p& ‘fdetgg Isu‘t;ls%Q well '&B@ﬂcé &Sin

%a .
plurality o I'T'cal ‘portions 1 coup toget her using the field
conne ssenbly 1Q0, describ g herei n aﬁﬁ%F' 0041] Alt ho vari ous
crboaiihra stk 208 shAcrb e Buth et i csrbien e BLind B5aRor 5o
limted and will be understood to include all such nodifications and

be connected to the subsea well device 225, wherein the umbilical 110 comprises a plurality of

umbilical portions 110a, 110b coupled together using the field connect assembly 100, as

described herein above.

[0041] Although various embodiments have been shown and described, the present

disclosure 1s not so limited and will be understood to include all such modifications and

variations as would be apparent to one skilled in the art.
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vari ations as woul d be apparent to one skilled in the art. WHAT IS CLAI MED
IS: 1. An unbilical field connect assenbly conprising: a first unbilical
porti on cwoppimiipotwo or nore first bundl ed nenbers chesgrskooomisbectrica
cables, fluid conduits, and optical fibers; a second unbilical portion
conprising two or nore second bundl ed nmenbers chosen fromelectri cal

cables, fluid conduits, and optical fibers; a first housing assenbly having
a first end coupled to the first unbilical portion and a second end

conpr iwHAT B CLABVMEDOSP! i ng pl ate having a plurality of first couplings
chosen frommale and fenmal e couplings positioned therein, one of the
plurality of first couplings being positioned at an end of each of the
first bundl ed nmenbers; a second housing assenbly having a third end coupl ed

to the second uphi | ortion d a fourth end conprising a second
couplingfpﬁgi@ﬂﬁgW#ﬁggicﬁFﬁgéwﬁ?ﬁﬁﬁFoggggﬁﬁ'couplings chosen from nal e and
femal e couplings positioned therein, one of the second couplings being
posi t i oned adirspmiglepl pprivacenyristigd we ok Hidc Hish QredehBNBbrs chapdfm t he
first housing and the second housing can be positioned so that each of the
first couplingsctiicilmablics,Hlvaheorshuits,rad 9ptaaldibesupl i ngs to form mat ed
coupling pairs, whereby the first bundl ed nenbers of the first unbilical

portion and sehshdsertinehl PeRtnednipeRRe &0 @ nidie s8s@Behdledinkmeals chedchi on can
be joined in a manner that effectively provides for a single functioning

b 1 cal  a5SEahl fecedea IR didlcd. L) bfanfigss; of ol aim 1, wherein the

first bundl ed nenbers and the seco

a first housing assembly having a first end coupled to the first umbilical portion and a
second end comprising a first coupling plate having a plurality of first couplings
chosen from male and female couplings positioned therein, one of the plurality of
first couplings being positioned at an end of each of the first bundled members;

a second housing assembly having a third end coupled to the second umbilical portion
and a fourth end comprising a second coupling plate having a plurality of second
couplings chosen from male and female couplings positioned therein, one of the
second couplings being positioned at an end of each of the second bundled members;

wherein the first housing and the second housing can be positioned so that each of the
first couplings join with one of the second couplings to form mated coupling pairs,
whereby the first bundled members of the first umbilical portion and the second
bundled members of the second umbilical portion can be joined in a manner that
effectively provides for a single functioning umbilical assembly.

2. The umbilical ficld connect of claim 1, wherein the first bundled members and the second

bundled members each comprise at least one fluid conduit.
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bundl ed nenbers each conprise at |east one fluid conduit.3. The unbilical
field connect of claiml, wherein the first bundled nenbers and the second
bundl ed mEolzeriemoh conprise a plurality of fluid condecTais2ens/oTtsel
unbilical field connect of claim3, wherein the first bundl ed nenbers and

t he second bundl ed nenbers each conprise at |east one electrical cable. 5.
The unbilical field connect of claim1l, wherein the first housing conprises
a first arnor pot connected to the first unmbilical portion and a first
split basrdahcasgsid Yicklawonaedt e cliafim tt N@héreinsthe AfstBundled metberkhad widdebbedl
field connect of claim5, wherein the first split barrel assenbly conprises

a flange t%hdﬂe&n{é%eﬁsdeamc@mf)hgéé%lﬁ & brsuiflahdugeat ing flange having a

coupling plate seat, the coupfing elng p05|t|oned in the coupling
pl ate se t lical field ect of rein second
housi g Forsbiumifit BlldsiedRte hhFafy %ﬁﬂa ngfi 65 PhENSL R Gl MRCa RSP
portion and a second split barrel assenbly coupled to the second arnor pot.
8. The unbibupglad njembegs qagh geraprissyat deagt gReleaiped! 62bict he second split barrel
assenbly conprises a flange that is bolted to a second coupling plate
seati ng §! digeintahéahdichl smmortdfctumpl i, wheptiatle Ssabousitgecguoada Ciostpiinog
plate being positioned in the second coupling plate seat. 9. The unbilical

field connget c@nceteditoni, fidh@nhpilidalt fietibd hisd a ﬁﬂdtls?htb@rfe@ bssembBN&nyiedtsd Bol t ed

to the second split barrel assenbly so that the first couplings of the
first coupl d the second couplings of the second coupling plate
are held téggﬂk lﬁkgghgen the first

6. The umbilical field connect of claim 5, wherein the first split barrel assembly comprises a
flange that is bolted to a first coupling plate seating flange having a coupling plate seat,
the coupling plate being positioned in the coupling plate seat.

7. The umbilical field connect of claim 6, wherein the second housing comprises a second
armor pot coupled to the second umbilical portion and a second split barrel assembly
coupled to the second armor pot.

8. The umbilical field connect of claim 7, wherein the second split barrel assembly
comprises a flange that is bolted to a second coupling plate seating flange having a
second coupling plate seat, the second coupling plate being positioned in the second
coupling plate seat.

9. The umbilical field connect of claim 8, wherein the first split barrel assembly is bolted to
the second split barrel assembly so that the first couplings of the first coupling plate and
the second couplings of the second coupling plate are held together between the first

coupling plate seating flange and the second coupling plate seating flange.
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coupling plate seating flange and the second coupling plate seating
flange. 10. The unbilical field connect of claim9, further conprising a
split cl awp20sgiipyoassenbly that is bolted together to fPommmsaccoasisng ar ound
the first split barrel assenbly, the coupling assenbly and the second split
barrel assenbly. 11. The unbilical field connect of claim?7, further
conprising a first bend restrictor assenbly coupl ed between the first
unbilical portion and the first arnmor pot assenbly and a second bend

restrict oy Thesentilisal Celindadchainvhen I, fgtise comgrisiipial spintlaprchéing agashblyhe
second arnor pot assenbly. 12. A field connect for an unbilical term nation

assenbly, the:fi &?pp nor e
bundl ed net e#ibﬁkggg%9?§0n1e ec%%%%ﬂ?OMQgPE%QhE? con E??gngﬁﬁ%ﬁgtlca
fibers; an unbil term n enb (UTA) conprising two or nore
menber s ch3§%Wﬂ¥¥8 '@Fégppﬁ “ﬂggﬁfgﬁmﬂ¥¥bld condui ts; and optical fibers;

a first housing assenbly having a first end coupled_to the unbilical and a
second ehb Thsipikisahfickd qonpegt oF glapn i/ nBrthrneanpEine et pensd sptrictpr ggscmbhst

couplings positioned therein, one of the plurality of first couplings being
positionedcamﬂambemdemﬂwdhmhndﬁhbﬁqmﬁhm&mdbhmﬂhﬁdnm@nhﬁa%pmbhsambn@wmuusing
assenbly having a third end coupled to the UTA and a fourth end conpri sing

a second Coupd r&@idbiedLehiBli d‘éﬁg&dﬂieﬁfz@ém th¥ seéondeabitcAppliongsd pRSictbaned
therein, the second couplings being positioned at an end of each of the

second bun@hggrﬂﬁggghﬁbk

12. A field connect for an umbilical termination assembly, the field connect comprising;:

an umbilical comprising two or more bundled members chosen from electrical cables,
fluid conduits and optical fibers;

an umbilical termination assembly (UTA) comprising two or more members chosen from
electrical cables, fluid conduits; and optical fibers;

a first housing assembly having a first end coupled to the umbilical and a second end
comprising a first coupling plate having a plurality of first couplings positioned
therein, one of the plurality of first couplings being positioned at an end of each of
the first bundled members;

a second housing assembly having a third end coupled to the UTA and a fourth end
comprising a second coupling plate having a plurality of second couplings positioned
therein, the second couplings being positioned at an end of each of the second
bundled members;

wherein the first housing and the second housing can be positioned so that each of the
first couplings join with one of the second couplings to form mated coupling pairs,

whereby the first bundled members of the first umbilical portion and the members of
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wherein the first housing and the second housi ng can be positioned so that
each of the first couplings join with one of the second couplings to form
mat ed cowpDi2ny/qadns, whereby the first bundl ed nenber s Pofi/ush@9firsst
unbi | i cal portion and the menbers ofthe UTA are joined in a manner that
effectively provides for a functioning connection between the unbilical and
the UTA. 13. The field connect of claim 12, wherein the bundl ed nenbers and
t he UTA nenbers each conprise at |least one fluid conduit. 14. The field

connect of cl &k areybiiceiima tiagndrungtlcedc iR pros iR tortdRnéflhinEsonacgioaach
conprise a plurality of fluid conduits. 15. The field connect of claim 14,

wherein the ALetnrRMeES) ntherAJTA menbers each conprise at |east one
el ectrical cable. 16. The field connect of claim 12, wherein the first

par el “aLCami Connstia v end o cputfed FEotRR g AN mEnbbb T Bl

16, wherein the first split barrel assenbly conprises a flange that is
bol ted to &OMPFisg atdeashPigduidicandiiteat i ng f1 ange having a coupling plate
seat, the coupling plate being positioned in the coupling plate seat. 18.
The fi el th.ddwerdetd camect dichih7,2, whercei the bhedlsé omnbetsoudithgUddnpeinbers cach
second split barrel assenbly coupled to the UTA 19. The field connect of

claim 18, wbepakda phealipepndiddehdditsbarrel assenbly conprises a flange that
is bolted to a second coupling plate seating flange having a second

coupl i ”9153.'11%%%? ol FEROMIWAGKR! hBBuRiIBE FrcRfcR%nRARE DTANGEMbEsh&

second coupling plate seat.

comprise at least one electrical cable.

16. The field connect of claim 12, wherein the first housing comprises an armor pot
connected to the umbilical and a first split barrel assembly connected to the armor pot.

17. The field connect of claim 16, wherein the first split barrel assembly comprises a flange
that is bolted to a first coupling plate seating flange having a coupling plate seat, the
coupling plate being positioned in the coupling plate seat.

18. The field connect of claim 17, wherein the second housing comprises a second split
barrel assembly coupled to the UTA.

19. The field connect of claim 18, wherein the second split barrel assembly comprises a
flange that is bolted to a second coupling plate seating flange having a second coupling
plate seat, the second coupling plate being positioned in the second coupling plate seat.

20. The field connect of claim 19, wherein the first split barrel assembly is bolted to the
second split barrel assembly so that the first couplings of the first coupling plate and the
second couplings of the second coupling plate are held together between the first

coupling plate seating flange and the second coupling plate seating flange.
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20. The field connect of claim19, wherein the first split barrel assenbly
is bolted to the second split barrel assenbly so that the first couplings
of the fiwetomaupidong pl ate and the second couplings of pCiaASs@oOmBoroupl i ng
pl ate are held together between the first coupling plate seating flange and
t he second coupling plate seating flange.21. The field connect of claim16,
further conprising a bend restrictor assenbly coupled to the unbilical
between the unmbilical and the arnor pot assenbly. 22. A subsea well

assenbl y2 camperfictd beincat stutlsied 1 svefukthetlesong@isp@si behedrkedradsdnitgy sotifled & of

t he ocean; and an unbilical connected to the subsea well device using the
field conn 2 981 ¢ P 022 Ansdt assenbly conpri sing:
a subsea mgﬁ%u 2@??gkﬁgg%ﬁﬁéﬁ@ghﬁéV%ﬁﬁ?%e su??g%g&g the ocean; and an
unbilic 2conq)ected to tgﬁlsubsea wel | device, wherein the unbilical
conpr i ses>a" Blogral Y 9SSPOR TN or t i ons coupl ed toget her using t he

field connect assenbly. of claim]l.
a subsea well device positioned below the surface of the ocean; and

an umbilical connected to the subsea well device using the field connect assembly of
claim 12.
23. A subsea well assembly comprising:
a subsea well device positioned below the surface of the ocean; and
an umbilical connected to the subsea well device, wherein the umbilical comprises a
plurality of umbilical portions coupled together using the field connect assembly of

claim 1.
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