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umbilical is often usdditaldonveytituitiziandiorgsend electrical and other communication signals between
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large and heawyBind terminationstinakimgit dithaultorhag nalifandepton. @venitmentke length and
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cases it may be dfffideitte lo¢hterad et |%@@9@@%Fr@@ma%h§ﬂﬁemmwmp and very

large umbilicalrers e‘?ﬁ@éé@ﬁ@iq&ﬁa&@@%‘ffﬁ oS T Cas eSS it fhe ombilical

and inst-itinaw-alsiip s¢eeninipical termddatan HiA/yonsenetndandradadbraniilead on the
other end. ThE EOTRAEK S T i ﬁbﬂ@ﬁﬁgﬁ@%ﬁ%@?ﬁﬁa@m@@ead
generally madexindrelfaaigry-byHasexamplea yrhﬁam/@cﬂt ical segmentswith ghecattached.
SLJTA and. Cébfgiiéatﬂlég?ﬂqléﬁep ! rted 1o the deployment site and connected. This

-wpm a ch ha.s&y RUMBEEQE. (isAIMANTAGES - it 037 ingihat the i steiConHeCctionot tag, o segments of
the umbilical withra=SiciPremd @@b@ll%a@%%mﬁrem&wﬁé sar?a%%ﬁhe&eearresmg an

ul or
120AT_ Furthgiffyare. fhie SN IAAd Cobra. Teaa BduEmebt & 2030y 803 Otetl r&3iTes s veral months
toin armlactuteapaCItyTtd:Iummesanlexaﬂm la of astsr-laked @oohabeted-to an umbilical 20 ST ITA

10 can be relagyely, A RO iR a VM BRE PGS S KA B ERL the -umblca

20 and Sl TzélTﬁﬁmng.ateamﬂa&tmamnblmmmp.rrsmg.a&pl% kaikel-30.1ah armenpot. assembly

40, and. one dqm*ﬂ@r@q%fggatmﬂa?gls@gs gg"gj A ;eﬁﬁ(e B’g‘)ﬂ%d’@gﬂ%@r caadp L fbf the si.ce and

weight of the pg @go&ty nera Klllcals can be
dillicult. AddltleﬁlalIy%e&nﬂecﬂoﬁ%@thveeﬁ%mmhéﬁlhﬁd&%ﬂmh téiﬂalrl!y bera weak point

doring transpdfii3plef i B IS, oS BOVRENT SEE. ol Siudin ﬁﬁ@%&éﬁﬁ&éﬁ@t the

connection, -vihicincamresulian theeneed forcosthnliepairon of the two segments of
the umbilical with a SUTA and Cobra Head is performed
below the surface of the ocean using an ROV. Furthermore,
the SUTA and Cobra Head equipment is costly and often
requires several months to manufacture.

FIG. 1 illustrates an example otfa SUTA 10 connected to an
umbilical 20. SUTA 10 can be relatively large, often weighing
several thousand pounds. Itis known to connect the umbilical
20 and SUTA 10 using a connection assembly comprising a
split barrel 30, an armor pot assembly 40, and one or more
bend restrictor clamps S50, 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 umbili-
cals 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. Conse-
quently, damage can occur at the connection, which can result
in the need for costly repairs.

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

An embodiment of the present disclosure is directed to an
umbilical field connect assembly. The umbilical field connect
asscmbly compriscs: a first umbilical portion comprising two
or morc first bundled mxembcers choscen from clectrical cables,
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The present disc Insure is di rected to overcorn ing, or at least reducing the effect s of, one or more of the

is sties set fort a(Qove ST TNIN R Thr rOEJLLTE. SC -0 SIUE e dlmenI of the present

disclosure is ee;egltpsaﬁ b cal-Tif lceowasze@%a’tsaeﬁhﬁsed alﬂléeegounce A

assembly ¢ ontiprisiesi edingionarp-lrtab pottion i ,tweldrqmr@ﬁﬂsﬁmmedarﬁxemlhers chosen
Jhels ds

from electrlcalﬁmlﬂiﬂggmygﬂgogﬁ@ SRR DI Hodity it sing two or

more second hijﬁﬁlgdpmmmbeéefeh@er\ﬁnﬁreieejrleaﬂ‘aabieseﬂuud condulispand-epticaldibers; a first
housing- asseﬁ‘qﬂfl d%k}gleé(fsﬁsth?ﬁfstt Al e dl oo ;ﬁg?o@%ﬁﬂ?gnd comprising
a first couplmgg&faiﬁ aﬂﬂgt- &ﬁsllufﬁ? %&rﬁ&ﬁ%@ INgS £80S8RAIIaRLRS elg;ndlgegre quplings
positioned thelfem’]eﬁe e‘ft‘ﬁep‘lhr‘am offirsrdeupling ﬂaemg gfbﬁeﬁlhehwehdmreaﬁalor the first

bundled memBaLS: & Secona ToL St AR RBh Hatinta faird RO e eI Rt Fimbilical

portion and. a<$eunthliegdscompiisinpgadecbrd-couplingplate hdvingse plerality-ofisetong €ouplings

chosen from rﬁﬁéﬁéﬁﬁ@%@@ﬁ%ﬁ@%@ﬁﬁﬁ%ﬁégﬂﬁs %ggﬁmg‘a@ﬁﬁéiemg positioned

at an end of egchsafthensecerd Uiousiag aaedl SﬂecmdeHa.lfsmg can be
positioned so i ‘ﬂ’]@?ﬁ% Aings ﬁﬁ%}ﬁ%’éﬁ ;ﬁ‘iéu%]é@ﬁc fingg 1t ated coup |i
tag pairs, Wheg fustbis amﬁﬁeM imbilicalnas élﬂgaﬁefea pu;;di‘ members of
the sec-) rid mﬂ%bﬂbeai onrioh tar o nﬁlaahaﬁﬁeprhmeéﬁeemveryéﬁwﬁes#mlalshgle functioning

iambi Ii cal as S8 nmﬁﬁ%%ﬁeﬁ‘meﬁﬁfﬂw&e@m disclopyre.is.aiketigdto afield connect
for an urnb ii lealdefaina ttom@esenﬁbhyaﬂherﬁskib@mleoemmmamemmﬂﬂbc gmpeising two or

more bundledﬁﬁeﬁéﬁ@ﬁ‘b‘ﬁ éﬁ’ﬁ’&ﬁ%ﬁ@@@lﬁéﬂj@? fuf@ﬁg}i ca&}ﬁﬁdﬁﬁgm fiBg¥s &n mnbilical

termination assembly4hd dphicamprshiag tWohoLROkE RaAl-Maher them-eMip.- trical cables,

_Enna conduits; ‘ahd*gpt gll’ WG ussTunt ledet-tine tunbilic al
and a second eeﬁéﬁncng%m ml% %@M&%ﬁa 1@161&?:@5 ings Roitioned therein,
one of the plumﬁsﬁeﬁfﬂrﬁre@ hra pogitiomecatahi ersd of wachefthedirstrumelied members; a

second housing;a %@@ﬁ%’@ﬁéﬁ@ﬁ@’ @'ﬁé’eﬁe@%‘fﬁgﬁ AT ISR dhiAlsing a second

coupling plate thavingaplurektytof secendsouplin gspos itntmedstslwaemuhbseaagi aatpliags being

positioned at uphFé%?ﬁfoﬁ’h%ge,mg %@g{p’ D! %’é’r @tﬁ%“s‘é‘&?ﬁd housing can
he positioned smﬂae&aﬁa;e&ihe fuﬁbceemmgajm@wtﬂhe@s&wei ﬂﬂﬁ gStt&erm mated

ennpl ing paw?ﬂfl’n@@gﬁi@?ﬁ;{fﬁ ﬂ;bg%jé UERL Taerrar 1gg‘%irnbers of the
1.3"11A. are jqif&d %@@ﬁ@gﬁ}@ﬁé&ﬁﬁe&ﬂ@@%ﬁ@ ERTTS eegl;cﬁ@{ggtw umbilical and
the 13 1i&. 1-3D2EF TP VBYSOT tHHTFO PNROTPF THT (IR AWITENTG:SmHEFS o1 | [lustrates

an example of; Eﬁiff&’ééﬁﬁ%ﬁp%ﬁa@ﬁﬁﬁi‘ﬁi ® PRl A b4 ield connect

assernbl y, aceeidlng:m]amembedmeﬁi ﬂflthelﬁlie%ﬁﬁ: 1setocsube. U TWCE 3 illustrates a portion of an
umbilical having two or, mene § apg ed ing nab, g, VAGE Allustragies.fipst,aqd second housing

assemblies prior to coupling, ace ording to an embodiment of the present diselosnre.

FIG. 1 illustrates an example of a SUTA connected to an
umbilical.

FIG. 2 illustrates an umbilical field connect assembly,
according to an embodiment of the present disclosure.

FIG. 3 illustrates a portion of an umbilical having two or
more bundled members.

FIG. 4 illustrates first and second housing assemblies prior
Lo coupling, according Lo an embodiment ol the present dis-
closure.

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.

FIG. 6 illustrates a coupling plate having a plurality ot male
couplings and guide pins positioned therein, according to an
cmbodiment of the prescent disclosurc.

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

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

FIG. 9 illustrates a split clamp casing assembly, according
to an embodiment of the present disclosure.
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FIG. 5 illustrates a coupling plate having a plurality of female couplings and guide pins holes positioned

therein, according.to an el odlilm nt ofi e rlesegta(lji C I sure cPIaCS-Ié.e6 illustra (Ca’%%coupling plate
ing 5 Pt e A SR s L g A A A e o it o
the present di<Sc b silirees erfE|@isilustrates an exploded view of a coupler assembly, according to an

embodiment of g rks® it AORIT BT 2L BIGS BINSTdiEs anttabiicar fietd Chirett &3embly, a cc

carding to an Qur’wdimwtﬂahfethaﬁessa%dﬂ;scﬂ@ wﬁecg%ﬂelfg ']rtz-ltus;g;.a{emsplitﬁlﬁmpieasing- assembly,
according to d %oqv@ﬁﬂdgr@ V‘E‘jjafliﬁ'é sEntdiselosere’ < < a‘gmﬁalfPHFu Fﬁ‘gg@d;nonnect
assembly for?ﬁa&'ﬁﬁ%ﬁh@a@i&%ﬁwm. ! aG2oUd0 {0 BhSertineduauL ol e present
disclosure. thRIGHSO dhustiatesasitbgecs wellarssenhbly, laecorgingetd &n gntbhodimentof the present
disclosure. NIRRT s ISt = plBfd e 10 VA 0 D IT R TR AP alternative fornas
specific ernbodiments-Haxe beenblhowh by wayotexamplenithkeldrawings<andmibeidsscribed in
detall herein_‘l‘i}F‘dWé%er, it s hound be rinderstood that the disclosure is not intended to be limited to the
parti CU - | ar fonn s disc Insect_ iRathes therintentionss taroovaeriaibodifications, equivalents and.

alternatives falling yithin, the, spiit. and seope of the. disg |ospre as defined by the apperded ¢ lamas
DETAILED IDESS &RIRYET QN Ln Pd@ b2 Hustraies anesuimbi heal-ield €oanectasserably 100 a cc
ording to an e@iﬁp&ﬁ@ggf;bﬁﬁé&%?ﬂgisg@iawﬂ;%ﬂélﬁi@@m@%i@?el%ﬁmv'1-00 inc.-Inc:les
a first it m bi itscak PAHion D& ahd Arecond Tabilical RSO TR Rl lheAl hptian 110 can lupe
hide two or mbredsrihdiSd memiberdt =15 Himiariytesliivsirdied M-FPO13148-undledhstesmtbc.--rs 1 15

can be Chose@ﬂgﬁmgﬁﬁ@ﬁﬁ%ﬁ’gﬁ%@@@mﬁ%ﬁgiﬁbﬁé%@i?ﬁﬁ&ﬁi’ﬂéﬁi%ﬁ&h as oil or gas;

and electrical cakblessandior optical fikers fonearkyiRg-electicalqr epiicalSigaals-tongontalling or

otherwise contigicaiotyiob BlapIe Y St bRes erugiappiRat T, 1Y 6t fean extend
between a su ﬁiufag@ffﬁmeasérsmhsﬁ% wel ﬁqfﬁt)mﬁai, aa&waﬁw@wnéﬁfﬁaart_

ment, as is well known in the art.

Referring again to FI1G. 2, umbilical field connect assembly
100 includes a first housing assembly 120a and a second
housing assembly 12058, 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 seg-
ments 132a and bend restrictor clamps 134a can be
employved. Bendrestrictor assembly 130« is positioned proxi-
mate the first housing assembly 120a to prevent overbending
of the umbilical adjacent to the field connect assembly 100.

As shown in FIG. 4, first housing assembly 120a has a
second end 140a, the details of which are more clearly shown
in FIGS. § and 7. Second end 140« includes a first coupling
plate 142a (See F1G. S) having a plurality ol female couplings
144a and 146a and guide pin holes 148a that are positioned
therein. Generally one of the plurality of female couplings is
positioned at an end of each of the first bundled members 115
(See FIG. 3) of the umbilical portion 110a.

Referring back to FIG. 2, second housing assembly 12048
has a third end coupled to the second umbilical portion 1104.
Similarly as described above for umbilical portion 110a., a
bend restrictor assembly 1305 comprising one or more bend
restrictor segments 1325 and bend restrictor clamps 1345 can
be emploved proximate the second housing assembly 1205.

Second housing assembly 1205 has a fourth end 14045, the
details of which are more clearly shown in FIGS. 6 and 7. The
fourth end includes a coupling plate 1425 (See I'IG. 6) having
a plurality of male couplings 1445 and 1465 and guide pins
1485 that arc positioncd thercin. Generally onc of the plural-
ity of male couplings is positioned at an end of each ofthe first
bundled members 115 (See FIG. 3) of the umbilical portion
1105, Any suitable type of female couplings and male cou-
plings can be emploved. Examples of such couplings are well
known in the art. The female couplings 144a and 146a and the
guide pin holes 148« of first housing assembly 120a can be
respectively aligned with the male couplings 1445 and 14656
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Referring again to FIG. 2, tunbilic al field connect ussentb ly 1100 Mc-Hides a first housing as 120a and. a

second. housing assembly 120h, which are shown cqupled toscater. FIG- 4 illnstrates the first and
second. housiﬁgfg—s T ﬁ@%&%@f@:ﬁﬁéﬁ%@ﬁﬁfﬁéﬁﬁ%ﬁzﬁ - our led to the
first iambi licaltpertiers it ©Qac A albbad-restrictton assemblycl dfatcamprisin=onevpmorgsbend restrictor
segments 132 ¥hd BERAYESI0r s TRACcay b cHistoyed, SEATIESHIGIGS setfably 130a is
positioned proxiraatedhailitsh hausingRs-120a © prevant ovethending Al theibrabiicalagdjacent to the
field connect at3dMibiy=i0®c j Anskbiwvn ik defirshhoystitg assenibly120d das dsecond end 140 a,
the details of AT &g ST ERAM SN LTSS, $eaftR. c¥edtid ¥nd Binaititlfedidlfirst coupling
plate 142a (Sge1hlGs5) Maving:adpluLabty alfemale pedipling,-snlkd4aand A%a gg4idespin holes
148a that are positiorredctivereihl Garreraly oreofthepl@alktydl emale<e kpling ssis Pasitioned at an
end or each of I APARY BEARR 15 (SeERIG SO nbijcal pagtion 1108, Iteferring
back to FIG-. 2ysaeang: housiig assemblp 120k Hase-thim:-end cortp-eddn thessecead danhil ical
portion 1 10/,.?@2@@%%%(%?%5&%8&2%? -"dﬁéi’éi‘li%%?bﬁﬁi@ig@d?ab?éﬁdi’g?ﬁétoﬁssembly 130/p
comprising ong R iaiE Bepl eSOt ae0Mam b2 D Shc iR TEshiciondlamps L3415 6an be
employed proxmn Biethesecond-holt singhasiE? Obup1isecondlion ginglassemblysE2d-bdas a fourth

end. 140 b, th& qetans sravticiraid ndré Bigarty Sholntin PrRES 6 gng T gg €AY includes u
coupling plate%if&@g%&éﬁ@ﬁ%ﬁiéﬁ%%m %&%&%@% ﬁﬁg nide pins 48
b tlial.. are pots]iti@riédsthérem.s@egcsraﬁym‘ebf th@plara%&ﬁai@w?isfp@m at an end of
each ofthe firs| Bia)Ed FBAbEE AL B ST I Bl Al ot L 100 ARV ¥iitble type of

female couplingssanchwalesconplings can be employed. Examples of such couplings are well known in

the art_ -The femai& €odpings14h BRE tHEEu| SEC AN O filPABudMTy assembly
120a can be r@g@@gﬂy@gesctgj%:%ﬁgﬂ @?%Zf%f@ fﬁ%ﬁ%ﬁﬁg%%%@@@néglmg ‘gy 83.5@15%% 486 or
second housiny0ze iy £206v Fhe fitstandrsecdrddion Sirmd lals120arang 1h6haedn thed be positioned
Lich ac ent eatfiBiF G Wal BEMSTe SondinA 2 GaNE ) MR RAERISHANE R s manner,
the bundled memhers=14 sabthe firstiimbicheaiportienkia and thesbundled.imeinbBers &15 of the

second Um-bi@iﬁ%@ﬁiﬁg{g%%@&%ﬂﬁ%&%@ﬁi@ﬁﬁ%ﬁ%ﬁ@&%@é@ng'e

functioning umiikcah: 15| Ppinchelesh4baiand guli sk4 2B fumcHon to align
coupler pla le*T#2aahg 1438 and to preve togpitrpircted frefifeicroze '%gia tainaina urn
gap allowance:é&st %h&feﬁwﬁi&& If%%ﬂ %ﬂ%%éqgg t&hg&fg%::{ﬁe;ﬂ ent illustrated

in VICS-S. 4 tCYGZtheéﬂ;@;ﬁmﬁ@g%ﬁﬁb@f_@@@@l@@eﬁmwmgls%gﬁégeé@nd Housing
assembly 12 G TRITHAS I8l £ Qndy” i-olhar EMRAMAETS, ik Dt HoBShd 88 &b 120a can
Include a p hiras#y of coup | ings, inc hiding one or more each or both _male and female couplings.
Similarly, the e TG A%EMbIL20M farfalss Tetde A A ARG es tRlizdy 1og i uding one or
more each of bethgaalaaadslanahe canpingsrieach-efewhic-ih aereespends-tp addating earp ling in the
first lion sing a??é?r@%' ¢ SAR iFgefiient brnaaaeandlor fomsaleicaly ¢ i'g s eatrbe employed
that will eﬁecti&‘éfmplggn%%ﬁ%%%f t&hsesf?r‘sl%'a%’sé‘co‘r‘?‘&‘ﬁ%‘ﬁ%%?g%?s%ﬁﬁﬂé? The first
and second housihgprassemblieswilh mew bedégchbeddh greaten bdiald 1ADUsSInateda®PIO_ 4, housing
as 120a and LB ToHIE e AT BP0 b P A AU, RGO Ard 81 knovin in the
art, and can inclatle-aaouter saBing 1&s2sthreughewkiolsbundlesimembers:idbraxtend 1assllustrated in
VIC-. S. The altigt Bteel itk & casdnirestiv, or potting, resin, (nof showp).inside thg miter casing
152. The casting oL st: fOHNAS NUasinmatiXdiatcan fuﬂﬁi@ﬁi@icﬁmmsﬁhsamﬂmep@u@%e urribilic al,
holding the briglal’ecq?lﬁ@ﬂbg'aéiefﬂge ﬂ‘gﬁgﬁt’a‘ialﬁn fHeE 3o ﬁﬂfgts‘ten are Q%%glulﬂr@dl@lﬂqzﬁgﬁthe inn hi l ica
| when force iSaapleA 1o K Teld GREeS i, L SATRGHpgte TR0 A s Obisai also he
connected to the-bendresiroforldssdnmishiesch30 vid Qdflapge adsemily & FFTirP3)  Any other

' enioly
suitable  OLFS FOT. ALTRHAISE bANRETOR St A5 I in g, SAR Al Mce Finl BB place of or in

addition to thedlanyewssemblylsbiric Aeleatingragainde: MG Aammorpoid dyseaane 1506 are also
¢ (-lanceted 103 fi@%ﬁf@?’% BHeS Te04 G U, FeSeetvay, THe YUPTBCHONF Ifefilen the armor
pots and the splihanel assem ias.canhe madﬁﬁnaﬂytgulﬁb% m&m%d{mfuiﬁgeﬁsmg)aﬂange
assembly, a latelsing shechanisreahdyorby\irdididd® ©- TIThe outer casings or split barrel a ssc,riarblie s
1 60a and 11 606 include two halves 162 and 163_ The outer casing half 162 and/or the outer casing
half 163 can each be separately removed to al low edsy access to the brindled members ‘115 that are
illustrated in VIC+. S.  Split barrel assembly 160a and/or split barrel assembly 1606 can include an
electrical termination 165. Such electrical term Mations are well known in the art for connecting electrical
cables generally. In the present disc lo sure, clt..,c 1.H-cal termination 165 al lows tor two or more
electrical cab les from the umbilical portions 110a and 1106 to be connected in the field connect assembly
100 using a single male electrical coupling 1466 and female electrical coupling 146a (See VICi. 6).



cal cab les to be connected_ TTAmploying sue h electrical terminations can reduce the complexity and

si:ce- requirements qf the fi fleld L£onnsct asiemplyioth P15 terrlnglgggglr;% F1G-.4, 1hg first split barrel
assembly 160ncnd the:geenrd ﬁhmw&ﬁsmmﬂyéﬁ%ﬁéeﬂeﬂ@emmﬁwaae@siﬁ@@é co ttp ling

plate seating E‘@l%s tﬁ%ﬁoﬁfgégﬁh@%gﬂiéﬁ ﬁlé;ﬁﬁaﬁ'gﬁ ﬁ%%@lt&ﬂémé}ﬂ@r such as by
bolting, welding,e gtg scﬁﬁg @lgafflg, J@%ﬁtﬁé@&ﬁlg explogled isneof the coupler

assembly 145?@#5#@67 48 ategllﬂzmmﬁ arespositioned mcwmglemgiplﬁbeiseat hags 147a

and 14745 to facm JoE mafing giq§é4gﬁrﬁilsl@ﬁ;% %j@ﬁ‘ CShe A R RIS Firs tlao Li

sing assemblydéﬁmaﬂmeeondbgnsm assemnbhf 1ﬁ@+ﬁancbedasmeddsgeﬂiebﬂyaIWGU|table manner

so that the T%@%mﬁmgﬁgﬁﬁmimg@g %Q%é}ﬂ%ﬁl&iﬁ@jm@f’e@ﬂmg plate 142a

and the male @+ -feplngs-144 g@haad:gﬂdﬂ DS eaircenplingqeate 142b are
held together‘b@tWe‘éﬁith‘etffFﬁ‘emJt B2 148 élg%g%g@? mge&mmﬁ@ plate seating
Range 143h. JLasemBopiient Jhe Tis 1a13 PRRSIELAS e 1680, DR RSTEORA Sing a
technique thatlallows far4dsy decb ubknagckthelhousinglassenriies: Forexarneplélaimafeirst split barrel

assernb ly Caﬁﬁ%ﬁ%@ﬁﬁfﬁg@ﬁ’i’éﬁ@ émﬁfﬁ%ﬁ%@ﬁmﬁwrre' as ca it

be fastened udiagaugnlickdockinghmeans s ilnHthes embodimentsoihedieshapntseasaddasyuisi rig

essemblies cawbe Seyerienty ebledtagher sty imaorahy il matle means

In an embodimeRi-a Spil & SRAPL G151RgA%-S A70-udnsta itastened around the
first and secoHa<hdissir ﬁﬂfh@SlIQ@@PamjnH wbpi@sz Fhis Ean Wﬁ@ﬂdﬁrﬁbﬂal protection
and support to3Re e conrect assembly 100° IRAnembodinent, Spitclamp casing assembly 170 is
bolted together taforma easihg diourdithe dirstisplit Baehas sohis {b&@@ﬁh@ﬁO&ﬂ@ .assembly 145

and the secon'SPIHAEL 48 %fﬂmﬁﬁﬁi@%ﬁ Aty HRekidg ayiftable lifting

point for the flekdie:oaamt]&fﬁam yél.a@cuolﬂ m@q)b}ﬂllustrateaaﬁeidi:@fmﬁassembly 200 for
an maab il ic ﬁ%ﬁ*ﬁ%&ﬂg’gﬁgc% 52y Ao cﬁ@?@&rlél)&]@am(%ﬂﬁ Fh?{rrgsent disc
losnre. The figld1;cannpet asser sconilanie Be figfconnstiassembly< Qi descabed above,

except that fiel¢comiécs 20D idae sig! a@@l@@@lmﬂr@ﬁanﬁ@anmbﬂle&mﬂm Frantiron assembly
("11._/"11A" )21@1@’26@}51%@’%‘6955 SEHAK Y 10 WA B ary 8d0Ee thdFtthn an ram hili

cal, into which an-ur ki liloa hmayibe ilourecded, including a snipseaakinabhlbtal tavwainat on as

senably CST 2FTANCSERY ﬁfa"F@t‘sl i STIT A3 AR WellKnowphdh tee dff . 2 ThEiEld connect
assembly 20Q:cerapiists;SHe0SHg aﬁﬁeﬂMeMZQa:aa@ﬁQhoﬂﬂbangaa&ﬂﬂbmliMas a first end

coupled to anqﬁbﬁmhﬁgf@)a’ﬁd:g@ﬁg@mlggﬁﬁ ‘%501% At aZP Slg rbl?f@t Hsend ﬁglGOh
similarly as d&SFabad Abave T AAhsings Aehaand 155 o ARNP T FCS e 10.2) At bend_

restrictor assendnkety ihk&nmlsub@emqam edrstmllaplylastde@cnbedaabm/eal Hhrevlamtsing,- 120a of

FTC. 10 can ﬁ%%“%@fgﬂ%caéﬁ@mﬁﬁ%@@iﬂ?m@é@ﬁ@m"ng to UT_

LA 210 and hausmg a ss enala 1y 1206. ha an enala od iment, housing assembly 120a cOnaprisesa

split barrel a % % Slnﬁh&‘??(gﬁ%ﬁﬁg’é& an be sinai
IL-1r to the s;% Deleinal de two or
11-101-C nae@ﬁbﬂ@m@emgrﬁliaem!et}né él%bl@sﬁi&@#@o%ﬂ§aﬂdl @&Ilhbé@ which extend

thron 03_ split BERT B 3 L EHMARO L8DA S R 36 SoNERES 2 Féfyidcéﬁpﬁrm assembly

145, similar taéﬁhﬂtt«'ShSW:meIECE?FGed7abaWbe Li s eci to j ha the lao using assemblies 120a and 1201, of

FTC-S. 10 and 1@%@@%@@@1’4@{1@% -ahtl Gede i accefé‘gﬂbfpﬁ Coupﬂgﬁb%@mgs 144b,

1461, and gUldE]p&egl() and housing assembly 1204. In an embodiment,
housing assembly 120a comprises a split barrel assembly
160a coupled directly to UTA 210. The split barrel assembly
160 can be similar to the split barrel assemblies discussed
herein above. The UTA can include tvwo or more members 115
chosen from electrical cables., fluid conduits and optical
fibers, which extend through split barrel assembly 160«a, simi-
larly as shown in FIG. 8 above.

A coupling assembly 145, similar to that shown in FIG. 7,
can be used to join the housing assemblies 120 and 12056 of
FIGS. 10 and 11. Female couplings 1d44ag, 146a and guide pin
holes 148a and malc couplings 1445, 1465 and guidc pincs

5 o



148b, 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 prowde a functlonlng co ieong assembly 145. In an embodlment a

plurality of co%ﬁﬁ?ﬁ AU lffg%?é ltflrﬂr Og@ﬁgfoﬁ “nha Eﬁ]é%gtgﬁ ﬁ%%i employed in
Ws .

the housings 120 Wi grggsspg i %@Qﬂﬂ In an
embodiment, aﬁpﬁtrp@mp)e&;img@ﬁs@mqmﬂglﬁgﬂI&lﬁtasaseq)mﬁ a.ﬂs;iaﬁﬂeﬂ@@fwmﬂkthe first and

second housingassemidied1 208 dnd@20brot FT G ﬂhmleprmdaoaddgenab@m%@n and

support to the fierRIIsHNEek é@sé‘ﬁ%l 2(90;1%% splitle I&nﬁf se@biir2Y0¢an be bolted
together to forf "é&?}ﬁ&ﬁr ?ﬁ?%‘ﬁﬁ'teo kK a asnl ‘e caupley assgmbly 145 and the
second split baj G W0; 12lRuALES a5 A2, Jecsing to an

embodiment oH.Ba@Iﬁ@r&aﬁahﬁain@STlfza)@seal\aelh@g@n@y A50Gancomprisgsawang other things,
a subsea well gavied 225 duliitiag) fdrerampie; @b fikAs pegitonetchdiowiikd durfacaekthe ocean. In
an embodimeritsafariicdAQ 0 ey %We&ﬁiﬁ@%ﬁéﬁ%\ﬁwm ]a/fléﬁﬂ‘lonnect
assembly 200 C&b"d? r?b‘ébtﬁé]{ﬁ‘ﬂ%ﬁtﬁ o %fﬁ:@o@ gﬁtnéﬁ Eﬁﬁ‘B ]ﬂ% ected to the
subsea well deg/ @‘g@l Q Co@Uses a pFurnilty of um %Cgllbortlons 110a, 1106
coupled together wsing. thezfleiﬁfaﬂﬂﬁ&tsagsgmbb/ew%&ld@g@&bﬁd;hyrasab@i@coréﬁthgugh various
embodiments haverbesnshalvanandtdesuriibe ghribenesepdisciosona. i3 ot s lnited~ard Will be
understood to ﬁﬁﬁ%@hﬂ%u%ﬂoﬁmﬁaﬁ@@aﬂﬁ%nﬁmlag Wwitie bethpparentosomesskifled in the art.

What is claimef'fs %mﬁ f?e‘fd (fo’fn 23y R &h umbilical
portion comprlggg y%éjgsﬁr%zs (]ﬁ e{gfg SSHIL lfc fg g@egg% 1Ca{)nduits, and

optical fibers; aigacpadsuhsea aamﬂ&ﬂbpgarmoawa%@@m mere-sacandendiedpembers
chosen from eleotisatiiables tflaid cmndnﬁﬂépmidlqjﬁcadafﬁelesp@ﬁmblm@r@assemblymmng a first end

coupled to the Yirst bgbZeaasmBial ﬁdﬁfﬁr@aﬂdh‘%é&@h@éhﬁ% fﬁlﬁf@t%ﬂl Blate having a
plurality of fwsf@&@n@fc@éﬁ’f@ﬁinnﬁeg E(E?ng?na?rg cﬁﬁ osﬁ e@éﬁijﬂ@egﬁher Bt the plurality
of first couplln%ﬁjﬁ%gﬁg positioned at an end of eacﬁmf gflr mem ers; a second housing

assembly having mmfmgmoweddgﬁwee&mdlﬁumﬁwnﬂmwl Q%Tdﬁ{l afldadaurth.ead comprising
a second couplirg platedidy dgearpraraditytofl secbndwewoa pngschasdndidne chale dng féhtade couplings
positioned theferclgns totdsh setbadedapihs Belngpostibicat tean emtlor aathtePihe 38cond bundled
members; wheYeitd fst ABRAG Ihd theBscsid Heskity EBR B bositioned 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 field connect of claim 1, wherein the first bundled members and the second bundled

members each cggﬂ‘%ge 3t4§§§hggglf id conduit. 3. The umbilical field connect of claim 1, wherein the
first bundled merbes gl sa%&%ﬁ%@i&a%%@&&m&% Alsfipg conduits.

4. The umbilical field cqnient Obclajim s WREraNbe-fistPwslegmembeTs and fg $8R9Pd bundled
members each Compse as{E3alieRe HIRCHIARLEabER o sBrl NeJmPiladl dgitcanreghetglaim 1, wherein
the first Housing compyisee-a Akghaid10h Bet relgdrip the first umbilical portion and a first split barrel
assembly connegled:ia ShelfEsiEman NRibi 1iB alhscrRiisal gl HaRnag ehalaiBr Fnwherein the first
split barrel assembly. sematibesmbinege hatnsbettsdlaasiirst €rouplieg atata santingdiange having a
co-upling plate seatfthedatplingiilaie heidopesitenesiindhe; coupling plate seat. 7. The -umbilical
field connect of clafir 6t Whersinibe second hbuSingvdeippasei-atsecondoarmp il edt toudiesd to the
second umbilical pofiicst and-aseecamnd Ispliidal platiembincbupied-torikbcsacbaoatimeipot. S. The
umbilical field connact@fzxlfins 7 ovhepdimtpersieden th aptitroarre lplsend ity co frises @dflange that is
bolted to a second qolpligg pldieseating fangemalén gaansk comched eplingpiateseat plasssecond coupling
plate being positionéthin¢d sbsoreivenpiiey plitélseat lugiiite wibifivaltfistd vgrineg »f claim 8,
wherein the first splipganel aszertbynisdoitedie hadecdngapit isukréhasdermbpsorddedhe first

conplings of the flrsméﬁﬁlh ate and the second co-uplings of the second co-upling plate are held

together betweed thESirsaeo hﬂ@nd%aéﬂdl&easébéﬁ‘é ﬁllﬁ@ﬂﬁﬂ.@%éﬁhg flange.
10. The umbilical fidiB€oPRECQD I%hﬁli’ée@:rﬁ%é‘fl@éhﬁﬁérﬁ%ﬁﬂ&l%ﬂc@siﬁ@%&rﬁﬁﬁthm is bolted
together to form a csgﬁa%aﬁa% ﬁ%‘f‘%&&lﬁéﬁ’r‘é Loshiph th b aoiists e lprml g the second

split barrel assemblfSCOR TR WRBHEF 1 %6ﬁﬁeéfr& &fggﬁmﬁcé %h?g St bond

restrictor assembly EJiRSS RRAEHPIRE r§ % a¥irst'a bly and a
secolnd bend restr>|/c o?%@%ﬁ 6%%% %&W& %Slr‘f Al %%ﬁ%lﬁ%ﬁgb? %ﬁ on)(; armor pot

assembly. 12, Ah Sl conﬁeétérr ann nmbilical term gﬁlon as thef connect comBn%lng

erein t OusIng and’ Ol.lSlIl ca
positioned so that each of the ﬁrst Coupllngs 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 umbili-
cal assembly.

2. The umbilical field connect of claim 1, wherein the first
bundled members and the second bundled members each
comprise at least one fluid conduit.

3. The umbilical field connect of claim 1, wherein the first
bundled members and the second bundled members each
comprise a plurality of fluid conduits.



a snb sea -umbilical comprising two or more bundled members chosen from electrical cables, fluid
conduits and optical fibers; an umblllcal termination assembly (IFT é rlsmg two or more members

chosen from %ec‘t'h %ﬁt}ﬁ%lm {éFrs o E&r‘fb“@?gél?ge‘féa 13M @(ﬁsﬁl ﬁ?}\j/lngaflrst end
coupled to the. cal angd g secend,en g@gqggg@ pling plate aving a pinrality of first

couplings positioseditherarinoniaifthafiumliiy aifisstconplings-heingwpositienediaiamend of each of
the first bundieedmemizerscaseaonehon hssemishy havihgerthinketddotapltd<o thesULLA. and a
fourth end comcﬁﬂﬁhﬁ?e@&ﬂ’é&} Pt A pRAAR lof s EERP USRS P54 Ridned therein,
the second coup@g% %rlglﬂrmﬁ'f’ ij) ALan end,oneach 9! the secendbyndled mambeys; wherein the
first housing aneithe-sasendikeusing car-bappsiionca so:-that aph 0f e dirsteouplings-jain with one of
the second cauplingb tafgrha teatechcouglifign pairs hwhereby-Ahefingt bungdlpd=-members ohthe first
umbilical portilef'ardime mémfiseRuttBe TUTA 1Mk SsIngd Hrg manpebma: efatavesAdrovides for a
functioning conn&:tlo?élg'%t\hjégnbﬂ}é(iﬁﬂbﬁ&ﬁ%nﬁ?ﬁ’é]ﬁfﬁ of ﬂaﬁé f6e1d c&f‘lﬁ’égf’af %E?n 12, wherein
the bundled membgisiandd elﬁiﬁﬂﬁnﬁm seeﬁemcgga@ﬁ@tggaﬂ %ﬂwﬁ’ &QQQ%blylAf The field
connect of clayadplwlersinihke hendladinembsersmnd. the TITA  members each comprise a plurality of
fluid conduits.  #5. "Me<ficldedrihteh bf ﬁaﬁﬁ 1@%!!@9‘?1 Eh@ isthadiedl Menvhbrsraneatid ETVA mein
hers each corfififisest I%B%’Qohé"é‘fé’&l fe? fiEr i‘oﬂﬁ'ﬂ%ﬁf%ﬁff? WH&iEin the first

0

housing comptis ¥ Secon{ g Q:Bgﬁrgﬁ Bélﬂl IS 5 f@f 5S¢ li’ry connected to
the armor pottioh. %Ecﬂ_hﬁ ald @ﬁrmeﬁ&pfgﬁaj@aﬁﬁ,g/vﬁeg&@ &*@E{trst spllt barrel assem ly comprises a

flange that is bolted T!I)laeﬁrstxﬂo frangehelingra Suplingprate daet filretcoupling plate
being posmon"élalﬁ’ft %‘E% is 190ﬂ ‘?lel'ch&l]ﬂ%cF’ ﬁpf/\}ﬁeftéﬁﬂrﬂ?é second
rousna comiRER AL Ao % SE FUET B R o s ot

held together between the first coupling plate seating flange
and the second coupling plate seating flange.

10. The umbilical field connect of claim 9. further com-
prising a split clamp casing assembly that is bolted together to
form a casing around the first split barrel assembly, the cou-
pling assembly and the second split barrel assembly.

11. The umbilical field connect of claim 7. further com-
prising a first bend restrictor assembly coupled between the
first umbilical portion and the first armor pot assembly and a
second bend restrictor assembly coupled between the second
umbilical portion and the second armor pot assembly.

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

a subsea umbilical comprising two or more bundled mem-
bers 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 mem-
bers;

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;



19. 'Me field connect of claim 18, wherein the second split barrel assembly comprises a flange that is

bolted to a second coupling plate seatl flange havm a second coupllng plate seat, the second coupling
plate being posﬂﬁﬂé‘&fﬁ’i & ﬁigls?ﬁ udl} &%t‘&fh‘i’m 9, wherein the
first split barrel asse |§) aﬁ% tgg%e&g&og@ﬁ%li gei ggﬁ&sﬁ.}h@iﬁ]ég Iggﬂ{p gs of the first

coupling plate and the-second euRlings ehihersesonsh e diegatherdppiween the first
coupling plate seating:itengeecntl ﬂaesacamdmnpllﬂgeplaieeseﬂﬂagsﬂaogetheZILJmAfleider:onnect of
claim 16, further comprisiagla bendyestrietor dlsserrdily bmﬁélsr tothe udhbilidathetvieercthe umbilical
and the armor poi%fé B C?(?W%Uﬁ%‘éd:\ﬁ%ﬁ"d%‘% % ]a 95 ‘;\‘NQ ice positioned

below the surfaee 011ne 8cealy dnd AT YHifchl canidtty q{fhgosgﬁ ST BV EST the feld
connect assepbly el daindd. 23. A subsea well assembly comprlsmg a subsea well device
positioned belowtke sunfaserabibe eegancandan unbilisalcpnnaated-tg tha swsaawelbdevice, wherein
the umbilical cormapridesra ploxdlita ofUinNical portiensscedplbdtogethersysingtherfidid zonfiect assembly
of claim 1. fluid conduits.

15. The field connect of claim 14, wherein the bundled
members and the UTA members each 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 conmnect 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.

21. The field connect of claim 16, further comprising a
bendrestrictor assembly coupled to the umbilical between the
umbilical and the armor pot assembly.

22. 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 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 ofumbilical portions
coupled together using the field connect assembly of
claim 1.



