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imown as trlllgtwa?er cutS SKS fields approach the end of their
productive lives, the water cut can exceed 50% or more of the produced fluid. Another
contributor of water cut may be seawater that is injected to maintain reservoir pressure. This
injected seawater can be produced back by the production wells. When the right combination
of high pressure and low temperature is present, this mixture of produced hydrocarbons and
produced water has the potential to form solid hydrates, which can form blockages in the
production system. This is a common problem in deepwater wells, because of the high

hydrostatic pressure and the low temperature of the surrounding seawater.

In normal operation, the produced fluid flows through the production equipment at a
temperature well above the hydrate formation temperature. As the fluid continues to flow to

a surface facility, it does not have time to cool, and thus hydrate formation is not an issue.
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subsea connectors 12 to prevent or reduce hydrate formation. The prior art insulating shroud
10 comprises insulation material 14, a seal 16, and an outer plastic shell 18. The shroud 10
further comprises a hinged door 20 with latches 17 that is adapted to be closed after the
shroud 10 is positioned around the subsea connector 12. The outer plastic shell 18 is
designed to, among other things, provide rigidity to the insulation 14. The insulation 14 must
be rigid enough such that it does not distort under its own weight, and thereby allows the

shroud 10 to seal against the connector 12 when it is installed for it to serve its insulating

function.

While the prior art design depicted in Figure 1 has proven to be acceptable, there are
problems associated with the use of such a design. First, given the techniques employed in

making the outer plastic shell 18, it is difficult to obtain shells 18 with sufficient deminsional
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a simplified form as a prelude to the more detailed description that is discussed later.

The present invention is directed to an insulation shroud with internal support
structure. In one illustrative embodiment, the insulation shroud comprises a body adapted to
be positioned around a subsea component, the body including an insulating material having

an internal support structure positioned therein and a door.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be understood by reference to the following description taken in
conjunction with the accompanying drawings, in which like reference numerals identify like

elements, and in which:

Figure 1 is a perspective view of an illustrative prior art insulation shroud;
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attached thereto; Figure 9 is a schematic depiction of
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showing the internal support structure;

Figure 6 is a perspective view of one illustrative embodiment of an illustrative frame

that may be part of the illustrative internal support structure disclosed herein;

Figure 7 is a perspective view of one illustrative embodiment of an internal support

structure for the shroud disclosed herein,;

Figure 8 is a perspective view of the internal support structure depicted in Figure 7

with various items of hardware attached thereto;

Figure 9 is a schematic depiction of one illustrative technique that may be employed

to form the insulation shroud depicted herein;
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but on the contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

[lustrative embodiments of the invention are described below. In the interest of
clarity, not all features of an actual implementation are described in this specification. It will
of course be appreciated that in the development of any such actual embodiment, numerous
implementation-specific decisions must be made to achieve the developers’ specific goals,
such as compliance with system-related and business-related constraints, which will vary
from one implementation to another. Moreover, it will be appreciated that such a develop-
ment effort might be complex and time-consuming, but would nevertheless be a routine

undertaking for those of ordinary skill in the art having the benefit of this disclosure.
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i nsul ate any type of subsea device or equipnent, e.g.,
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perspéactive view of an illustrative internal support structure 40 that is positioned within the
insulating material 32 of the shroud 30, as described more fully below. After a complete
reading of the present application, those skilled in the art will understand that the insulation
shroud 30 disclosed herein may be manufactured in any desired shape or configuration, and
that it may be adapted to insulate any type of subsea device or equipment, e.g., piping,
connectors, etc. Thus, the present invention should not be considered as limited to any

particular shape or configuration, or for use with any particular subsea item or device.

As shown in Figure 2, the insulation shroud 30 comprises insulating material 32, a
door 34, a plurality of latches 36, illustrative external hardware 33, and various ROV (remote
operated vehicle) handles 38 to facilitate use of an ROV to install the shroud 30. Of course,

the handles 38 may also be used by divers when they are used to install or release the shroud
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naterlal 32 having the internal support structure 40
0.1 Bipdshe ioned atshenies eravimef anpsenimetchy0 fatleds. al 32 has an
inner surface 37 (closest to the connector or
structure to be insulated) and an outer surface 39. In
general, the internal support structure 40 may be
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insulating material 32. In one illustrative embodiment, the internal support structure 40 is
positioned a maximum distance 35 of approximately two inches from the inner surface 37 of
the insulating material 32 so as to not degrade the insulating function of the insulating
material 32 by locating a more effective heat conductor too closely to the connector. Of
course, the dimension 35 may vary depending on the particular application. Additionally, the
internal support structure 40 may be positioned such that it is located as close to the outer
surface 39 as practicable while still allowing the insulating material 32 to bond or adhere to
the internal support structure 40. In one illustrative embodiment, the internal support
structure 40 is positioned a distance 43 of approximately 0.375 inches from the outer surface

39. Of course, the dimension 43 may vary depending on the particular application. In fact, if
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subsea application. Additionally, after a complete reading of the present application, those
skilled in the art will understand that the internal support structure 40 may be comprised of a
variety of different structures. For example, the frame 42 may be comprised of various
structural shapes, e.g., bar, angle iron, etc. Additionally, the mesh 44 may be replaced with
other structures, such as intersecting bars, expanded metal, perforated plate, or the like. Thus,
the present invention should not be considered as limited to the illustrative internal support
structure 40 described herein. If needed, additional buoyancy may be added to the shroud 30

to offset the additional weight of the internal support structure 40.

Figure 6 is a view of one illustrative embodiment of the frame 42 prior to attachment

of the mesh 44. The internal hardware components 46 are also attached to the frame 42.
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. hardware because nost of it wll be positioned within
the intepal pypperttugyredl erial 32. Figure 8 depicts the
i nternal support structure 40 with various itens of
the external hardware 33 coupled to the interna

support structure 40. Figure 8 is provided to sinply

s mawphaenttifeentida mhayUse mbgitectofcd @Xingrwidl kidwitim@ldeng@&chniques to
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mat er i al
an inner rnol& component 52 that define a space 53 therebetween. The outer mold 51 has an

inner surface 51A and the inner mold 52 has an outer surface 52A. The surface 52A may
have any desired shape that corresponds, at least in part, to the device or structure to be
insulated by the shroud 30, e.g., a connector. Similarly, the surface 51A may have any
desired shape or configuration. As indicated in Figure 9, the internal support structure 40 is
positioned in the space 53 in the mold 50. A source 54 of insulating material 32 is then used
to introduce insulating material 32 into the space 53 and thereby surround the internal support
structure 40 with insulating material 32. Thereafter, the insulating material is allowed to
cure. In one illustrative embodiment, the insulating material 32 may be introduced into the
space 53 in several different pours. For example, in one illustrative embodiment, the
insulating material 32 may be poured in successive layers, e.g., separate rings, each of which

are approximately 5-7 inches in height, which are allowed to cure before the next pour is



32. Figure 9 schematically depicts a nold 50 conprised
of an outer nold conponent 51 and an inner nold
W@ ovposssst 52 t hat define a space 53 ther ebet ve&nUSZINE070373
outer nold 51 has an inner surface 51A and the inner
nol d 52 has an outer surfacF 52A. The surface 52A may
have any desired shape that(korresponds at least in

perfoﬂt%?cgit AftR cgﬁg% 4Ry fn%Fd 51]; isDREIGIHALG, by Ag shﬂoﬂé 4b ?ﬂ%@ho%d from the

shrou ) connector. Simlarly,

mold g@ F?gglﬁei, (?1 1548 %Ats%lao\rlle | Ca]thésgraisive | %cr 219 gftertlhhas cen rr%rn?ved from
ort structure 40 is positioned in the space 53 in
them@ﬁ< mol d 50. A source 54 of insulating material 32 is
then used to introduce insulating material 32 into
t he space 53 and thereby surround the internal support
structure 40 with insulating material 32. Thereafter,
t A8 shosuliatHiggresat @idi Bl-12,sthalduanetoltid 1 kasr throulgh b 60 formed
illustrative enbodi ment, the insulating material 32

thercifBY al8wl NbiiPeC ezl ahdi“b@ltt(ﬂeto SPBEIRAN3 thd nBEBEN(S tapped bar stock)
di fferent pours. For exanple, in one illustrative

attach%ﬁ"?cpgl' e 42 s‘fa/oﬂ rﬂec‘slﬁl At a{n'aQel'ﬁgﬁlq{l ?’Jce %ﬁrlngﬂleb[ﬁolﬁﬂlgpq‘gcess By

I N successi ve ayers e.g., se ar te rmn

formu\gg Iglceg?qlg{l\gqj Q{)@r x| rmt @'fi(?rle t ﬁ%g)e{%e Iﬁﬂﬁqr,]c%irag \Mg acgleved as it

2007/ 143634 PCT/U82007/070373 10 perforned. After
relatey oy pragerly losating e saternal hrukere dovHativerig thertesppl gyppagbstructure
is renmoved fromthe nold 50. Figure 10 is a depiction
40. Ofhcathd Moldng ardaces shcomple8) thé thetts iGd masrchwend reduhe dxternal
from the nold 50. As shown in Figures 9 and 11-12,

hardwiafe 3D uh@ Natbitds B6Sthan @ sthured @h tHoin€sn A Guppartre@uctiilderoeby bolting
to allow a bushing 62 and bolt 64 to be bolted to the

thmnﬂ“he@?p&?ﬁm% dybag. stock) attached to the frame 42
mesh 44 and remain in place during the nolding

process. By formng the holes 60 in the outer nold
51, a high degree of accuracy can be achieved as it

The particular embodiments disclosed above are illustrative only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled
in the art having the benefit of the teachings herein. For example, the process steps set forth
above may be performed in a different order. Furthermore, no limitations are intended to the
details of construction or design herein shown, other than as described in the claims below. It
is therefore evident that the particular embodiments disclosed above may be altered or modi-
fied and all such variations are considered within the scope and spirit of the invention.

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



relates to properly locating the external hardware 33
relative to the internal support structure 40. Once
w0 b@7tdesd ng process is conplete, the bolts 64PEKF/ES2007/070373
renoved and the external hardware 33 and | atches 36
may be secured to the interPaI support structure 40 by
bolting themin the tapped bushing or nut 66. The
particul ar enbodi ments dicgcA@ggd above are
illustrative only, as the Tnvention my be nodified
Weed in different but equival ent manners

VVHAQgg%ﬁizékﬁﬁﬁthose skilled in the art having the
benefit of the teachings herein. For exanple, the
process steps set forth above nmay be perforned in a
different order. Furthernore, no limtations are
i At endéd ingnlatien shedarempsingonst ruct i on or desi gn
herei n shown, other than as described in the clains
belbody addpted t belpesiebosdarew dentbsthatmpdnentpsaid body edmprising:
enbodi nents di scl osed above may be altered or nodi -
fied apgi@ulatifpGRat@dliALINGNS Bfcen QUSPFHEStRAR WM HBsilohd¥etherein;
scope and spirrt of the invention. ccordingly, the
prot ection 8%#ght herein is as set forth in the clains
bel ow. WO 2007/143634 PCT/US2007/070373 11 CLAI M5
WHAT IS CLAIMED: 1. An insulation shroud, conprising:
a body 3488t ed to be positioned around a subsea
conmponent, said body conprising: an insulating
material having an internal support structure
positioned therein; and a door. 2. The device of
cRai m Thewleiceiol daindli whermasaid ugport swipottcitmetire comprises at
conpri ses at

least one of a plate structure, an angle iron and a rod, and a mesh material.

3. The device of claim 1, wherein said internal support structure is comprised of
a fabricated frame structure and a mesh material positioned on said fabricated frame

structure.

4. The device of claim 1, wherein said device further comprises a plurality of

internal hardware items coupled to said internal support structure.

5. The device of claim 4, wherein said device comprises a plurality of external

hardware items that are coupled to said internal hardware items.

6. The device of claim 1, wherein said internal support structure is embedded

within said insulating material.



| east one of a plate structure, an angle iron and a

rod, and a nmesh material. 3. The device of claim1l,
wab@raizedsai d i nternal support structure is coPgFr/US®d7/070373

of a fabricated frame structure and a nmesh nateri al

positioned on said fabricated frane structure. 4. The

device of claiml, wherein id device further

cenpr ' %@ d%vf@E g)rl’%lldutﬂyl qf/herélﬁta%r&ﬁér Qﬁ‘fag%'f %al'dtlﬁ{éﬁlal structure is

couple to said interral support structure.

subste8Fh S Ao wih B Fhidr wPRERE D R FE SRS Q'r Zeioﬁm ed

to said |nternal hardware itenms. 6. The devi ce of
claim1, wherein said internal support structure is
enbedded w thin said insulating material. WO
2607/ 143634viPCof tisrod7MbTR87Sid $ubsya cathpongat/faepreses at least one
claim1, wherein an outer surface of said internal

of a pplerand taubendcsor. substantially flush with an outer
surface of said insulating material. 8. The device of
claim1l, wherein said subsea conponent conprises at
| east one of a pipe and a connector. 9. The device of

Cba' m ]Fhev&glrcg'cﬁ &Qﬁﬁj ISW 9{'&% sg‘ldps@l%Jd %nﬁcsjsititfdl%H%QOlﬁld a subseca

subsea conponent in hbsea envi r onnmen
risin a subsea conponent |ocated in a
Com@@%W£ %ﬁ@&ﬁ%ﬁﬂﬁwgmﬁ body positioned around the
subsea conponent, said body conprising: an insulating
material having an internal support structure

posi ti oned therein,
10. A system, comprising:

a subsea component located in a subsea environment;
a body positioned around the subsea component, said body comprising;:
an insulating material having an internal support structure positioned therein,
wherein said internal support structure is comprised of a fabricated
frame structure and a mesh material positioned on said fabricated
frame structure; and

a door operatively coupled to the frame structure.

11. The system of claim 10, wherein said fabricated frame structure comprises at

least one of a plate structure, an angle iron and a rod, and a mesh material.

12. The system of claim 10, wherein said device further comprises a plurality of

internal hardware items coupled to said frame structure.



wherein said internal support structure is conprised

of a fabricated frame structure and a nmesh materi al
weorniwsed on said fabricated frane structurBCT/EHBH0Z070373

door operatively coupled to the frame structure. 11

The system of claim 10, wheyein said fabricated franme

structure conprises at |ea one of a plate

syguct %9 'S}is%hl%tf‘gla?m' lbo@h@féﬂl ?al& Ggwcéa&sjmﬁrlﬁ %I'blurahty of external

naterla he systen1o I'm10, wherein said
devi.ce urt er urallt of interna
haraw 53 s ] SRS el B PR AR et ur e o
2007/ 143634 PCT/ US2007/ 070373 13 13. The system of
claim 12, wherein said device conprises a plurality of
external hardware itens that are coupled to said
i nter ndhe astameefeclhinedd. wharcinTsrd sybscereonipontrdioempoises at least
wherei n sai d subsea conponent conprises at |east one
one obd pipe phgpe camttcwrconnect or. 15. The devi ce of clai m 10,
wherein said internal support structure is enbedded
wWithin said insulating material. 16. The devi ce of
clai m 10, wherein an outer surface of said interna

syEuct g’hg fde§1ce 3&* Q?atuﬁnltd Alile¥eih lsyiaqnw'r‘atl" sﬁ'ﬂbo?ygtﬁfcture is embedded

surfac sai d insulating

within said insulating material.

16. The device of claim 10, wherein an outer surface of said internal structure is

substantially flush with an outer surface of said insulating material.



