NON- CARCASSED, COLLAPSE RESI STANT, CONTROL LI NE FOR
USE SUBSEA AND METHOD OF USE PRI ORI TY This application
W@ b@icosoops i ority from United States Provi si onaPCT/US2006/008420
Application 60/660,085 filed March 9, 2005. FIELD OF
I NVENTI ON [ 0001] The invention relates generally to
the field of subsea conduits. Mre specifically,
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BACKGROUND OF THE | NVENTI ON [ 0002] In existing subsea

60/66@;085filetl Marolubj 2005ayer conduits are used for fluid flow
delivery subsea to prevent collapse of the flexible
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capabl e HCR hoses, e.g. 3/8" x 15000 PSI HCR hoses.
vent fluid, if necessary, downstream of an associated flexible conduit valve located subsea.

BACKGROUND OF THE INVENTION

[0002] In existing subsea conduits, multi-layer conduits are used for fluid flow
delivery subsea to prevent collapse of the flexible conduit. Problems with such multi-layer
conduits, e.g. collapse resistant hoses (HCR) with an inner support structure surrounded by
one or more outer pressure barrier members, include that they are either not flexible enough
for certain subsea applications or sufficient to withstand internal delivery pressures as
required subsea.

[0003] Certain thermoplastic type HCR, e.g. aramid fiber reinforced thermoplastic
hoses such as MULTIFLEX®, do not have acceptable burst pressure characteristics for a
range of delivery capable HCR hoses, e.g. 3/8" x 15000 PSI HCR hoses.

[0004] Allowing an end component such as a valve to shift to a “fail closed” position
is a typical requirement for subsea well control to minimize possibility of persomnel,

environment and equipment endangerment. However, current fluid conduits used at depths



[0004] Allowi ng an end conponent such as a valve to
shift to a "fail closed" position is a typical
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[0009] Referring to Fig. 1, in exenplary enbodi nents
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di sposed at a first end of flexible conduit 10. First
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used for such purposes and nmay include a spring whose
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flexible conduit 10, e.g. a check valve as are known

which inflayt Ekﬁngﬂﬁe a fffémf(ﬁélhg'cﬁrc@ése‘ceeg ra‘;-‘ Ste SIMDOGiER Hetal cfahfaﬁst as will be
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may be of a nature and kind as are currently used for such purposes and may include a spring
whose force must be overcome to introduce pressure into flexible conduit 10, e.g. a check
valve as are known in the art. In certain preferred embodiments, first valve 12 is a
backpressure valve as is known in the art. Upon a drop of fluid pressure within flexible
conduit 10 to predetermined value, first valve 12 will shut off, thereby capturing a known
residual pressure in the conduit.

[0011] Second valve 16 is disposed at a second end of flexible conduit 10, the second
end being disposed at depths subsea. In a currently preferred embodiment, these depths may
range up to maximum water depths currently being explored for recovery of natural
resources. For example, in current configurations, this depth may be as deep as around 8000

feet. Second valve 16 may be a relief valve of a nature and kind as are currently used for



residual pressure in the conduit. [001 1] Second val ve
16 is disposed at a second end of flexible conduit 10,
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currently preferred enhodi nent, second valve 16 are of
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16, e.g. overcone a spring force which maintains
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the supply pressure, but through relief port 12 in
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pressure downstream of second val ve 16. [0013]

downsRedrarof sevgnd®wlved6Fi gs. 2 and 3, in currently preferred
enbodi nents, core 20 is surrounded by one or nore
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ARAN(I:I%IE)tri{)eSrS. (i{teri]r?frorcfirilgbgggrs 26 may be present as well, as will be understood by
one of ordinary skill in these arts. Some reinforcing fibers may further comprise other fibers
or conduits as shown at 28. These fibers 28 may comprise electrical, optical, and/or
hyrdraulic conduits, or the like.

[0014] In the operation of an exemplary embodiment, both first valve 12 and
second valve 16 may be selectively engaged or disengaged to maintain a predetermined
pressure of fluid inside flexible conduit 10. For example, both first valve 12 and second
valve 16 may in their closed positions when fluid pressure inside flexible conduit 10 drops to
a predetermined level. Maintaining at least a minimum pressure in this manner aids in

preventing a collapse of all or portions of flexible conduit 10 due to ambient pressures to

which flexible conduit 10 is exposed.



or conduits as shown at 28. These fibers 28 may

conprise electrical, optical, and/or hyrdraulic
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venting the downstream pressure perm ssible to an end
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typically a valve actuator or a valve actuator control
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arts. both of first valve 12 and second valve 16 may be
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collapse of flexible condition 10 at depth while maintaining the ability to vent pressure
downstream of a subsea valve, e.g. valve 30. This may further allow a Christmas tree or
tree control module valves to shift to their fail closed position. This step, i.e. failing followed
by closing using venting the supply pressure, is a final safety function to shut in the tree such
as might occur in the presence of an electrical or hydraulic failure in the umbilical.

[0019] Use of flexible conduit 10 may further allow use of standard multiflex hoses in
deepwater applications rather than requiring use of a collapse resistant hose (HCR).

[0020] It is understood that though embodiments may comprise embodiments with
some carcasses, such are not the preferred structure as the invention described herein may be
used to eliminate the need for a carcass, in part because a carcass may impair an ability to get

high pressure ratings on the products.



predeterm ned range of at |east m nimum pressure
within flexible conduit 10 to prevent the coll apse of
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ability to vent pressure downstream of a subsea val ve,
[0021E- 9- VR w8l 38. undetstod Yhdt WAidas chbh&y B @Y dsbiBSmbleB8ls, and
or tree control nodule valves to shift to their fai
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cl’osing using venting the supply pressure, 1s a fina
afety .function to.shut.in the tree sugh a 1 ght .
the nafif i tir, LG wo pBdnage G dPe skiiFe 5 6, &y Bhell dcperting from
failure in the unbilical. [001 9] Use of flexible
the priggipie and seepgRiyhe MVERaN. al | ow use of standard mul tifl ex
hoses i n deepwater applications rather than requiring
use of a collapse resistant hose (HCR). [0020] It is
under st ood t hat though enbodi nents nmay conpri se
enbodi nents with some carcasses, such are not the
preferred structure as the invention described herein
may be used to elimnate the need for a carcass, in
part because a carcass may inmpair an ability to get
hi gh pressure ratings on the products.[0021] It wll
be understood that various changes in the details,
materials, and arrangenents of the parts which have
been described and illustrated above in order to
expl ain the nature of this invention nmay be nade by
those skilled in the art wthout departing fromthe
princi ple and scope of the invention. CLAIMS What is
clainmed is: 1. A flexible conduit for use subsea,
conprising: a. a non-carcassed, collapse resistant
control line further conprising a reinforcing carcass;
b. a first valve, conprising an open position and a
cl ose position, disposed at a first end of the contro
l'ine; and



c. a second valve, conprising an open position and a
cl ose position, disposed at a second end of the
W@ b/024048 | ne, the second end adapted to be di BEDES0&008420
a predeterm ned subsea depth. 2. The flexi ble conduit
CLAINIS cl aim 1 wherein the reinforcing carcass conprises a
netal carcass. 3. The flexible conduit of claiml
. Lh: the flexible conduit is a single conduit. 4.
“HMt¥%§&$%£§ible conduit of claim1 wherein the first
valve.is a .check valve. 5. The flexible conduit of
1. cﬁﬁe bie W@P’é&?{‘{sﬁéu]?%e?»é‘f’n\]?é‘ls%: conpri ses a spring
whose force nust be overcone to introduce pressure .
it o 3 eharbascasserkiucellapse mEistant esontod Haedbirthenf comprising a
claim1 wherein the second valve is a relief valve,
f ur t heeinfoopngi caraags;a vent port. 7. The flexible
conduit of claim7 wherein the second val ve conpri ses

&.springrsehase, Eanssidiied opéh PYRIGPARI 4 @1ds8phbaHys Aisposed at a
pressure into flexible conduit, the second val ve

conpriﬁjspgidh%ﬂ%ézébgg%@g%#%bti on at which pressure

over cones t ve's restraint to allow fluid
delivery to,the desir.ed |l ocation..and b. .a cl osed ..
5o 1 bbbl CoRbrR e R ORruP ST Rspeaion, disposed ata
flexible conduit falling to a predetermned val ue, .
wher ei Sscishend, op thes santiol jlimepfhscsesends endrpdaptech iq be elisposed at a
conduit of claiml1l, wherein the first valve and the
secondreddtarmingdsubskaptepth. t o connect to a Chri st mas
tree. 9. The flexible conduit of claim1l wherein the

2.  priedfit:dblei soaduis whstamd e pilterela fthe eSinfordhy icareas\edrBirises a metal
dept h of around 8000 feet.

carcass.
3. The flexible conduit of claim 1 wherein the flexible conduit is a single conduit.

4. The flexible conduit of claim 1 wherein the first valve is a check valve.

5. The flexible conduit of claim 1 wherein the first valve comprises a spring whose force

must be overcome to introduce pressure into flexible conduit.

6. The flexible conduit of claim 1 wherein the second valve is a relief valve, further
comprising a vent port.

7. The flexible conduit of claim 7 wherein the second valve comprises a spring whose

force must be overcome to introduce pressure into flexible conduit, the second valve

comprising:
a. an open position at which pressure overcomes the second valve’s restraint to
allow fluid delivery to the desired location; and
b. a closed position, operative upon fluid pressure in the flexible conduit falling

to a predetermined value, wherein supply pressure is blocked.



10. A nmethod of providing fluid through a flexible
conduit subsea, conprising: a. providing a flexible
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dept b subsea;. an .. selectively engagi ng or
0.t MgRingcticndeh e TV et aRe i tubsoas deph defines o
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maximgng Wiater depih o around 8900 fse et hod of clai m 10, further
conprising placing the first valve and the second
10.  vAlmethohotpravidingsfiuld losigli oflexihiercohduit shbsexs ssmprsing:
inside the flexible conduit drops to a predeterm ned

| g£vel . prb#idinde fleRibleoebridbit Tbeid® shiBscaliIRY fdxiblt REnduit comprising a
predeterm ned pressure is sufficient to miintain a

m ni MR b, 8RISE Wit Rohi&) lﬁﬁeeﬁmgﬁc&ﬁé}?néf## a rejnforcing

13. The nethod of clfaim 12, wherein the m ni

pressu is sufficient to prevent a.callaps .

pr edet‘éa??ﬁs%e%%{%rv i|"8 n&l%lfosff(ﬁaé i ﬁ@( ept é’?&l?)engqﬂ%io?&ﬁ?’c‘wd a second
m ght ot herw se_ occur in the presence of an anbi ent

pr essu¥ave dispgsed At 3 sreond end ofithe emiEnliling; s exposed. 14.

The met hod of claim 10, further conprising: a.

pr-ovi ddipppsinge thescemd andlat e pridetermined depthsnbseajpand

detecting a fluid pressure within the flexible

condui defectinelg. engagibp i orglisdngading dind fived vaBre @id thR&econd valve to
detected fluid pressure, to nove to a predetern ned

posi t i @iy & Bredbtcamell Ek@sﬂlré B8 hieRl hii8e fHeSx 1€ conduit,
conduit to be vented subsea, downstream of the second

11. Ve frettol” U8 5ind If@, Mt B&B{)I‘ising placing the first valve and the second

valve into a closed position when fluid pressure inside the flexible conduit drops to a
predetermined level.
12. The method of claim 10, wherein the predetermined pressure is sufficient to maintain
a minimum fluid pressure within the flexible conduit.
13. The method of claim 12, wherein the minimum fluid pressure is sufficient to prevent a
collapse of predetermined portion of the flexible conduit which might otherwise occur in the
presence of an ambient pressure to which the flexible conduit is exposed.
14.  The method of claim 10, further comprising:

a. providing the second valve with a vent port;

b. detecting a fluid pressure within the flexible conduit; and



15. The nmethod of claim 14, wherein the second val ve

is enabl ed either automatically or under a control
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communi cation with the secahd val ve. 16. The net hod of
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15, aThemethad\odcladm 17 whepsin fherseerndotalye isienehled eitherr asitomatically or
the subsea valve is the second val ve. 18. The net hod
under @f copfral dirdé@ivef fiorhe comtoolier iopémtiveln.in wpommutdtationi with dhe second
predeterm ned pressure, shifting to a fail closed

valve.posi tion of at least one of (i) a Christmas tree or
(ii) tree control nodul e valves; and b. closing the

16. TTRmBh6d 6P 14 PMrHE ohipisti3® SuPPlY pressure.

a. connecting at least one of the first valve or the second valve to a Christmas
tree;
b. maintaining the fluid at a predetermined range having at least a minimum fluid

pressure within the flexible conduit to prevent a collapse of the flexible
condition at a depth while maintaining the ability to vent pressure downstream
of a subsea valve.
17. The method of claim 16, wherein the subsea valve is the second valve.
18.  The method of claim 16, further comprising:
a. upon detecting a predetermined pressure, shifting to a fail closed position of at
least one of (i) a Christmas tree or (ii) tree control module valves; and

b. closing the flexible conduit by venting the supply pressure.



