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IL/ fV1_131_1_,IC711_, rrl__E: LAO C ON IN _E:C71'      The present cliscic_Is ore c:lainas priority to
1_3. S. Provisional Application Nb. 61/088,107, filed on Aug_ 12, 2008, the disc:tic's-ore of which is
hereby incorporated by reference in its entirety. L3AC_T. ICC-120 1_11"--10 01: TI 1 Li,S
C1_,C_)S1_112_12, 1. Vic.rld or the Disclosure          e present disclosure relates general ly to limhi!  ic al
s employed in subsea development projects, and more spec in-cal ly, to a so lotion for connecting an uni i
I ical to another de-NJ-ice, stich_ as a second umbilic al or an umbilic al termitic-I - t ion as sena b ly_ 2.
Description of the aelated _Art      Subsea oil and gas fields often employ subsea -well equipment that is
located on the seabed and tied back to a surface structure, sun h as a production lac ility 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 CCIU ipmcnat . The orribilic al can be many tni les long with
large and heavy end terminations, making it ditlic ult to handle and/or deploy. Over time, the length and
weight of it nobilic al s has c ntin- u ed to increa sc. As a result of the increased sin.", the Ira 11S - po rtati
on and installation of the iambi I ic al s is b ect-, min g more and more difficult.. 1-'or example, in some
cases it may be difficult to locate an oval lab le sea-going vessel that has the capacity to ship and very
large umbilical.      A known solution for handling a very long iambi 1 i cal includes cutting the ornbilical
and inst-itinav; a snip sea ntnipihcal term Mat ion as ("ST ITA.7) on one end and a Cobra 1-lead on the
other end. The connections between each end of the umbilical and the SILJTA and Cobra head are
generally made in the factory by, for example, welain.--rlie two ntnbihcal segments with the attached.
SLJTA and. Cobra 1 lea d can then be separately transported to the deployment site and connected. This
-wpm a ch ha s a _number or disadvantages, incloding that the on-site connection of the two segments of
the umbilical with a SILITA and Cobra I lead is performed below the surfac e of the ocean using an
120AT_ Furthermore, the SILVIA and Cobra "lead equipment is costly and often requires several months
to in arnilacture              T illustrates an example of a st_r-r_A_ TO connected to an umbilical 20_ ST ITA
10 can be relatively large, often weighing several tlionsand ponnds - It is known to connect the -umbilical
20 and SI__TTA TO using a connection assembly c ompri sing a split barrel 30, an armor pot. assembly
40, and. one or rim-bend re strictor clamps 50, all of can be bolted_ together. _Seca u se of the si.ce and
weight of the SWA, packing and handling d tiring transportation and deployment of the umbilicals can be
dillicult. Additionally, the connection between the umbilical and SIJ-11A can potentially be a weak point
doring transportation of the unit to the dc,ployinent site. Consequently, damage can occur at the
connection, -which can result in the need for costly repairs. 
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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 forth_ above_ ST_TNINI_A_R_Thr OF TI-TE. SC I-0 SIJE     Art embodiment of the present
disclosure is directed to an IA int ili cal field. c ounce:A assent  bly_ --rhe nunbits cal field. c ounce:A
assembly c ompri s es: a first marb ili cal portion comprising two or more first brindled mnenIhers chosen
from electrical cables,  fluid conduits, and optical fibers; a second maabilic al portion   ompri sing two or
more second bundled. members chosen from electrical cables, fluid conduits, and optical fibers; a first
housing- assembl y having; a first end coupled to the first iambi lical portion and a second end comprising
a first coupling plate having,- a plural it y of first couplings chosen from male and female couplings
positioned therein, one of the plurality of first couplings being- positioned at an end of eacla or the first
bundled members; a second housing assembly having- a third end coupled_ to tlic second umbilical
portion and. a fourth_ end comprising a second coupling plate having a plurality of second couplings
chosen from male and female c ouplings positioned therein, one or the second couplinss being positioned
at an end of each of the second bundled members_ liThe first Housing and the second Housing can be
positioned so that each of the first coupl ings join with one of the second couplings to form mated coup Ii
tag pairs, whereby the first bundled in of the first umbilic al portion and the second bundled members of
the sec-) rid iambi Ii cal portion can be joined in a manner that effectively provides for a single functioning
iambi Ii cal as se In b ly.      Another embodiment of the present disclosure is ail-et:led to a field connect
for an urnb ii lc al termina tion a ssernbl y. "lhe field connect comprises an umbilic al c omprising two or
more bundled menabc-rs chosen from cilectric al cables, fluid conduits and optic al fibers; an mnbilical
termination assembly (1_14...A.) comprising two or more na.4.-mabers chosen from el4.:-.c.- trical cables,
_Enna conduits; and optical fibers; a first housing ass cunt, ly having a first end coupled. to tihe tunbilic al
and a second end comprising a first coupling plate having a p harality of first couplings positioned therein,
one of the plurality or first coupl hags being positioned at an end of each of the first -bundled members; a
second housing a ssetnbly having a third end coupled to the IT-F\ 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  ed naemb ers . The first ho using and the second housing can
he positioned so that each of the first couplings join with one &xi- the second couplings to form mated
ennpl ing pairs, whereby the first bundled rnernbers of the first umbilical portion and the ruernbers of the
1.3"11A. are joined in a manner that effectively provides for a functioning, connection be the umbilical and
the 13 1i&. 1-31-2.T F.T7 V3vSCTtTflmTOTNr OTT -FT TT; TYR. AW TTNTG S      FTGL. 1 i Ilustrates
an example of a SIT-FA. connected to an Limb i 1 i cal .      FTGL. 2 illustrates an umbilical field connect
assernbl y, according to an embodiment of the present di selo suu-e.      VICE 3 illustrates a portion of an
umbilical having two or more b anal ed inc nab ers      VICE 4 illustrates first and second housing
assemblies prior to coupling, ace ording to an embodiment of the present diselosnre. 



  ˚ 3

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 di Sc lo sure_      PIC+. 6 illustrates a coupling plate
having a -plurality finale couplings and guide pins positioned_ therein, according to an em bc)di rue nt of
the present di Sc lo sil re_      FIG-. 7 illustrates an exploded view of a coupler assembly, according to an
embodiment of the present applic atio n      FIG-. 8 illustrates an unabilical field connect assembly, a cc
carding to an eurbodiment of the present disc lo sure.      FIG. 9 illustrates a split clamp casing- assembly,
according to an e-rubodiment of the present disclosure.               10 and 11 illustrate a field connect
assembly for an u nib iii cal termination assembly, ac cording to an c---Mbodinteut of the present
disclosure.      _FIG. 12 illustrates a sitbse-a well a ssembly, according to an embodiment of the present
disclosure.      While the disclosnre is s-usc-c----ptibld.-.: to various nuodifica ti ons and alternative fornas
specific ernbodiments Have been shown by way of example in the drawings and will be described in
detail herein_ FTowever, it s hound be rinderstood that the disclosure is not intended to be limited to the
parti CU - I ar fonn s disc Insect_ -Rather, the intention is to cover all modifications, equivalents and.
alternatives falling within the spirit and scope of the disc losnre as defined by the appended c la ma s
DETAILED IDE S CR-IPYTIOINT     PTO_ 2 illustrates an -urn hi heal field connect assembly 100 a cc
ording to an embodiment of the present disclosure. Tin hi heal field connect as se nn b ly 1 00 inc.-Inc:les
a first it rn bi ii - cal portion 110a and a second umbilical portion 110b. nrnhi Ii cal portion 110 can lupe
hide two or more brindled members 1_15, similarly as illustrated in FTC-. 3. 13-undled istc-mtbc.--rs 1 15
can be chosen from fluid, condnits, stich as hydraillic 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 conmannicating with, Ibr example, the sit bsea well eqn ipment. I Tint, i I ical s can extend
between a surface state tuae or ship and snip sea well equipment, as is well known in the art_ 
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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 coupled toscater. FIG-_ 4 illnstrates the first and
second. housing assemblies prior to Coupling. The first housing assembly ha s a first end c- our led to the
first iambi lical portion 11 Oa_ A. bend restrict-tor assembly 1,10a comprising one or more -bend restrictor
segments 132a and bend restric-tor clamps 134a can be employed. Send restrictor as senably 130a is
positioned proximate the first housing as 120a to prevent overbending of the nnabilical adjacent to the
field connect assembly 100.      As shown in VIO. 4, first housing assembly 120a has a second end 140 a,
the details of which are more clearly shown in FIGS. 5 and 7. second end 140a includes a first coupling
plate 142a (See FIG. 5) Having a plurality of female co ttpling,-s 144a and. 146a and guide pin holes
148a that are positioned. therein. Generally one of the plurality of letnale co ttpling,-s is positioned at an
end or each of the first bundled mcanbers 115 (See FIG. 3) of the umbilical portion 110a.      Iteferring
back to FIG-. 2, second. housing assembly 120b has a third end cortp ed to the second nmnhil ical
portion 1 10/,. S imilarly as described above for -unabilic al portion 110a, a bend testrictor assembly 130/p
comprising one or more bend restrictor segments132 b ancl bend restrictor clamps 134 b can be
employed prox rn ate the second holt sing as 12 Ob.      Second lion sing assembly 120 b has a fourth
end. 140 b, the details of-which are more clearly shown in FIGS_ 6 and 7_ The fourth end includes u
coupling plate 142h (Sec FIG. 6) having a plurality of male couplings 144/, and 146/5 and a-nide pins   4 8
b tlia I.. are positioned therein. Genc-rally one of the plurality of male couplings is positioned at an end of
each ofthe first bundled members 115 (See FI(1. 3) of the umbilical portion 110h. Any suitable type of
female couplings and male conplings can be employed. Examples of such couplings are well known in
the art_ -The female couplings 1 44a and 146a and the guide pin holes 148a of first housing assembly
120a can be respectively aligned with the male couplings 1 44/, and 146h and guide pins 1_486 or
second housing a ssembly 1206. The first and second lion sing as 120a and 120b can then be positioned
Lich ac ent each other so that the mat e couplings are received by the female an-minims_ in this manner,
the bundled mem hers 115 of the first iambi heal portion 110a and the bundled. members 115 of the
second um-binea l portion 110b can be joined_ in a manner that effectively provides for a single
functioning umbilical assembly 190. The guide pin holes 145a and guide pins 1423b function to align
coupler pla les 142a and 1426 and to prevent the two coupler p la tes from encroaching on a tainaina urn
gap allowance between the female coup Ii rigs and the -male coup I ings      In the embodiment illustrated
in VICS-S. 4 to 6, the first housing assembly 1_20a includes female couplings and the second Housing
assembly 12 Oh includes male couplings. In other embodiments, the first honsing assembly 120a can
Include a p hira I ity of coup I ings, inc hiding one or more each or both _male and female couplings.
Similarly, the second housing assembly 120b can also include a plurality of couplings inc 1 uding one or
more each of both male and lanai e conp ings, each of whic h corresponds to a mating conp ling in the
first lion sing a s semb ly 120a. Any arrangement or naa le and/or female coup I i g s can be employed
that will effectively join the handled members of the first and second ho using assernhl ies      The first
and second housing assemblies will  now be described in greater octal I_ As illustrated in PIO_ 4, housing
as 120a and 120b can include armor pots 150a and 150b, respectively_ Armor pots are well known in the
art, and can inc lade an outer casing 152 through which bundled members 115 extend, as illustrated in
VIC-. S. The armor pot can include a casting resin, or potting resin, (not shown) inside the miter casing
152. The casting _resin forms n resin matrix that can function to connect the annoy pot to the urribilic al,
holding the brindled members of the unibilic al in place so that they are not pulled out -from the inn hi I ica
I when force is applied to the field connect assembly 100_ Armor pots 150a and 15 Ob can also he
connected to the bend restrictor assembl ies 130 via a flange assembly 156 (See T7TC-i_ 23)_ Any other
suitable        9.11S for mnking the connection, such as welding, can also he ennp loyed in place of or in
addition to the flange assembly 156.      aelearing again to _VIC . 4, armor pot s 1_50a and 1506 are also
c (-lanceted to split barrel assemblies 160a and 160b, respectively. The connection between the armor
pots and the split barrel assemblies can be made in any suitable manner, including -using a flange
assembly, a latching mechanism and/or by welding      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 easy 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).
Multiple electrical terminations 165 can be employed in a split barrel as depending upon the number of 
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cal cab les to be connected_ TTAmploying sue h electrical terminations can reduce the complexity and
si:ce- requirements of the field connect assembly 100_       aeferring again to FIG-. 4, the first split barrel
assembly 160a and the second split barrel assern bly 160h are respectively c ornaec- led to co ttp ling
plate seating flanges 143a and 143h_ The connections can be made in any suitable manner such as by
bolting, welding or by other 111Ca S At_ s is More clearly II hastrated in the exploded view of the coupler
assembly 145 of FIG-. 7, coupling plates 142a and 142h are positioned in conpl ing plate seat hags 147a
and 14745 to form the mating ends 140a and 140h of the field connect as se mh ly 100 _      Firs t lao Li
sing assembly 120a and second lionsing assembly 120h can be fastened together in any suitable manner
so that the Tema le COup ling s 144a and 146a and gu i de pin holes 148a of the first coupling plate 142a
and the male c-4.-mplings 144h and 146h and guide pins 1481, or the second conpling plate 142b are
held together between the first cortp i ng plate seating flange 143a and the second coup ling plate seating
Range 143h. In an embodiment, the first and second honsing as          can_ be fastened using a
technique that allows for easy d eco upl nag of the housing assemblies. For example, the First split barrel
assernb ly can be bolted to the second split barrel ass cntbly, or the first and second split barrel as ca it
be fastened using a quic k locking means _ In other embodiments, the first and second In-yuisi rig
assemblies can be permanently fastened together, s Lich as by welding or any other snitable means.
In an embodiment, a spli t clamp c a sing as s embly 170, i I Instrated in FTC. 9, is fastened around the
first and second housing assemblies 120a and -11_206 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 as scrun_b ly 160a, the coupler assembly 145
and the second split barrel as 160h. nie split clamp casing assembly 170may provide a suitable lifting
point for the field c ounce t assembly 100.      FIGS_ 10 and 1 1 illustrate a field connect assembly 200 for
an maab il ic al temaina lion ass emb 1 y, ac cording to aric_a Gam-embodiment of the present disc
losnre. The field_ connect assembly 200 is similar to the field connect assembly 100, described above,
except that field connect 200 is de siglaCCI 1-01- connection  to an umbilical te rrn i /anti on assembly
("11._/"11A") 210. UT nab i 1 i alternaina ti on as seriab ly 210 may be any device, other than an ram hili
cal, into which an urn hi Ii ca I may be   orinec led, including a snipsea Linabi Ii cal ternainati on as
senably CST__FT_A"). Such T_TaThics and STJT_As are well known in the art .      The field connect
assembly 200 conaprist..,s housing assemblies 120a and 120h_ lion sing a sseinbly 120h has a first end
coupled to an tirnbilica 1 110 and includes an anaaor pot 150 and a split barrel as sena b ly 160h,
similarly as described above for honsings 120a and 1201, in tlac." drawings of FIGS. 2 to 9. At bend_
restrictor assena h ly 1:10 can also be employed similarly as described above.      The lamtsing,- 120a of
FTC. 1 0 can have any suitable design or structure that won la pm-vide For acceptable coupling to UT_
LA 210 and housing a ss enala 1 y 1206. ha an enala od iment, housing assembly 120a c 0 nap ri s es a
split barrel assemnh I y 160a conpled directly to Tim& 210. The split barrel assembly 160a can be sinai
IL-1r to the split barrel assemb lies discussed herein above. jTlae 1311A_ c a T1 111C.71 Ude two or
11-101-C naernb ers115 chosen 11-otaa electric al cables, fluid c onduits and optical fibers, which extend
thron 03_ split barrel a s s embly160 a shoal - la rly as shown in FIG. S above.         coupling assembly
145, similar to that shown in FTG-_ 7, c an be Li s eci to j ha the lao using assemblies 120a and 1201, of
FTC-S. 10 and 11_ Female couplings 144a, 146a and guide pin holes 148a and male couplings 144b,
1461, and guide pines  
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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 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.     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 FTC. 10. This can provide additional protection and
support to the field connect assembly 200. For example, split clamp casing assembly 170 can be bolted
together to form a casing around the first split barrel assembly 160a, the coupler assembly 145 and the
second split barrel assembly 160b.     FIG. 12 illustrates a subsea well assembly 250, according to an
embodiment of the present application. The subsea well assembly 250 can comprise, among other things,
a subsea well device 225, such as, for example, a STJTA, positioned below the surface of the ocean. In
an embodiment, an umbilical 110 can be connected to the subsea well device using a field connect
assembly 200, as described herein above. In an embodiment, an umbilical 110 can be connected to the
subsea well device 225, wherein the umbilical 110 comprises a plurality of umbilical portions 110a, 1106
coupled together using the field connect assembly 100, as described herein above.     Although various
embodiments have been shown and described, the present disclosure is not so limited and will be
understood to include all such modifications and variations as would be apparent to one skilled in the art.
What is claimed is:    1. A subsea umbilical field connect assembly comprising: a first subsea umbilical
portion comprising two or more first bundled members chosen from electrical cables, fluid conduits, and
optical fibers; a second subsea 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 subsea umbilical portion and a second end cornprising 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 subsea 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. 
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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.
4. The umbilical field connect of claim 3, wherein the first bundled members and the second bundled
members each comprise at least one electrical cable.      5. The umbilical field connect of claim 1, wherein
the first Housing comprises a first armor pot connected to the first umbilical portion and a first split barrel
assembly connected to the first armor pot.      6. The umbilical field connect of claim 5, wherein the first
split barrel assembly comprises a flange that is bolted to a first co-upling plate seating flange having a
co-upling 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.     S. 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 conp ling 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
conplings of the first conpling plate and the second co-uplings of the second co-upling plate are 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 comprising a split clamp casing assembly that is bolted
together to form a casing around the first split barrel assembly, the coupling assembly and the second
split barrel assembly.      11. The umbilical field connect of claim 7, further comprising a first bond
restrictor assembly coupled between the first umbilical portion and the first armor pot assembly and a
second bend restrictor assembly conpled between the second ilmbilical portion and the second armor pot
assembly.      12. A. field connect for an nmbilical termination as the field connect comprising: 
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a snb sea -umbilical comprising two or more bundled members chosen from electrical cables, fluid
conduits and optical fibers; an umbilical termination assembly (IFTA) 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 pinrality of first
couplings positioned therein, one of the plurality of first conplings being positioned at an end of each of
the first bundled members; a second hon sing assembly having a third end co-upled to the ULLA. 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 or 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 the TJTA. are joined in a manner that effectively provides for a
functioning connection between the umbilical and the LILA_     13. 'The field connect of claim 12, wherein
the bundled members and the T.JTA members each comprise at least one fluid conduit.     14. The field
connect of claim 12, wherein the bundled members and the TJTA_ members each comprise a plurality of
fluid conduits.     15. 'Me field connect of claim 14, wherein the bundled nieni hers and the I TVA mein
hers 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 11'1'A. 
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19. 'Me 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.     21. The field connect of
claim 16, further comprising a bend restrictor a ssenably 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 of umbilical portions coupled together using the field connect assembly
of claim 1. 


