WD 2007/ 143634PCT/ US2007/ 070373 | NSULATI ON SHROUD W TH | NTERNAL
SUPPORT STRUCTURE BACKGROUND OF THE I NVENTION 1. FIELD OF THE

| NVENTI ON The present invention generally relates

product i on™ azcl:)P"'I“ﬁ?é?'és, and nore particularly, to an i nsﬂ#@ygzﬁﬁﬁ@%%ud
with an internal support structure. 2. DESCRI PTI ON OF THE RELATED ART
There are thousands of subsea oil and gas wells, and associ ated
producti on_equi pnent, |ocated throughout the world. Such subsea

Paci 1111 cANSIALAJION SHRQUD WITEINTERNAL STRRORT YRRUGTYRE
enpl oyed to connect various itens of subsea equi pnment to one anot her.
I n many subsea hydrocarbon fields, a certain amount of water is
produced al ong with the hydrocarbons. This is commonly known as the
water cut. As fields appBaddRGROINDOHTHINNVENTHINCti ve |ives, the
wat er cut can exceed 50% or nore of the produced fluid. Another
contri but.or dfIBIA} OF THE INVENE (O awater that is injected to maintain
reservoir pressure. This injected seawater can be produced back by
the producti orhewglebent inVegfion lkendralghtelaety Baistd Prodiuctiing fachitRs,SaHdemdnd
| ow tenperature 1s present, this m xture of produced hydrocarbons and
pr oducedywgdu@irlyNRSantingidieh SRbL@vith@n LREMMSAbhFH IdRAL €S, which can
form bl ockages 'in the production system This is a conmon problemin
deepwat er wells, because of the high hydrostatic pressure and the | ow
tenperature of the surroundi ng seawater. In normal operation,

the pr od.‘pced ﬂ##‘ﬁg#fﬂﬁﬁiﬁﬁ LR B R anti on equi pnment at a
t enper atire WMW‘I’I’B‘EI‘O on tenperature. As the
o cool . and URTSTRyPaPE s SeRriod A SRretsLd debostee profionof iR,

located throughout the world. Such subsea facilitics include numecrous pipe designs and

connectors that are employed to connect various items of subsea equipment to one another.
In many subseca hydrocarbon ficlds, a certain amount of water is produced along with the
hydrocarbons. This is commonly known as the water cut. As 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 mixturc 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.



WO 2007/ 143634PCT/ US2007/ 070373 2 However, situations can occur which
require a planned or unpl anned shutdown of the production systemfor
ext ended p&,bizca 149J34ti me. Wien this occurs, the producelglmtl{J%goﬁl”f_,&alg
remai ns trapped i n the production equi pnent | ocated above e Tj oof
of the ocean is cooled by the surrounding seawater. If this trapped
fluid remains static for too long, it2wmll cool below the hydrate
formation tenperature and solid hydrates y form Avoidjing hydrates
and wax BPYEichgURIatiansFAY RERYF tHHED Jepdeta lang Qé&n@%@n&lﬁ%w of the
assurance nmanagenent, systemreliability, and safety of subsea .

pr oduct | RAdugjien skstem foreCxdended aetiofy pfttinge. hWhen Huy eepyes theorraducs finjdihat
managenent issues significantly due to the nore chal |l engi ng

envi r onnismins drapprininghe grodnctbacqgwmment focated sbavedhe feoriighe eesan ipfooled
remedi ati on. One technique that is enployed in an effort to
prevent lyr theestdtroendinyisaatvetef.odirtiis wappied fluod pmemisdeaticntultat long, arvallrdol
the conponents to delay the cooling of the hydrocarbon fluid. Figure
1 depi ctiglen thd hydsite drimador agdiamatandfsolad hydraes aiay formsulAdbldig Bldrac
10 enpl oyed with subsea connectors 12 to prevent or reduce hydrate

formati opd WhebBEkREs & 4n At AspBct SITTsabisda kOst&RMAOWSASurkieUhatap&fent,
material 14, a seal 16, and an outer plastic shell 18. The shroud 10

further GoRpr 386, kﬂnﬁgﬁa@erg%* subSea'biddubithCigRms’ tinat sub%aaﬁ'ﬁ{?&%d hio

be cl osed after the shroud 10 is positioned dround the subsea

connect The. 0 I ' - | t n
t hi ngs, q%?%éege#aﬁsg?%ﬁofp tng&%%%nélﬁg%%ug%?gﬁﬁfgﬁ Ell’%ggﬁ?]stgf aI?(iqg n&fg&%ﬁ{sg[
be rigid_enough.such that.it does disstort, under its. own wei ght,
and ¢ her 25y Tl drsP 088 AN 0 BhisielinBlE, o7 2
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 problens associated with the use of such a6 |
design. Fir st(?“egtP‘%}’é‘Fﬂ“F [t {SeeARIPYRYSE 2B ﬁ%fpﬁﬁ%arfi"?ﬁ*ﬁépz?%e pyrlaatg fermpation is
plastic shell 18, it is difficult to obtain shells 18 with sufficient
deni nsi dagrovidgonsgatiom argeslitherrusonnty Y rvEyIhg corlingrafdhe hydrocarbon fluid.
Additionally, the tooling used to naké the prior art outer plastic
shel | s 1Rgirs 1rdspigtsiapdllystrasiyreemshodimenti @f 8 pdsr arbinsyletingi shyoud| 10empldpsd with
profile of the outer plastic shell 18 to be changed as system

requi r ersebscs colmmaipes 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



The present invention is directed to various devices and nethods for
solving, or at |east reducing the effects of, sone or all of the

af orement i gaed, %ghem; SUMVARY OF THE | N\/EI\FI'I ON ?—mﬁsicow/dﬂ
presents a sinplifired summary of the invention in order to provi

basi ¢ understandi ng of sone aspects of the invention. This sumary |s
not an exhaustive overview of the invéntion. It is not intended to
identify ke Ltic nts of the invention or to delineate .
the scop bl h&({ . ofc QSR bt die puot mw&géﬁ%stlgosﬁéﬁ TS is
concepts in inplified formas a prelude tg the nore detai

descr | ptlielfﬁ‘f%lﬁér(pfinéwa ira¢ desat re&fi@y Bllow the prtrﬂ@ o thes@rier nlzplie ﬁb@lbhfi fosbe
directed to an insulation shroud with internal support structure. In
one i | | udhengadiayeywerm srdiuirernents elsage-nsul ati on shroud conprises a body
adapted to be positioned around a subsea conponent, the body
including an insulating material having an internal support structure
positioned therein and a door. BRI EF DESCRI PTI ON OF THE DRAW NGS

The i nventi orThegyrcdeat inncaioatipditediyd kefaimndevices drdeméthbdsofdr R@lving, or at
description taken in conjunction with the acconpanying drawi ngs, in
whi ch | ilkgt Fheing fieeffatsf, 8bic bANsS thy afotdeRnabR@pAsEemand in which:
Figure 1 is a perspective view of an illustrative prior art

i nsul ation shroud; WO 2007/ 143634PCT/ US2007/ 070373

SUMMARY OF THE INVENTION

The following presents a simplified summary of the invention in order to provide a
basic understanding of some aspects of the invention. This summary is not an exhaustive
overview of the invention. Tt is not intended to identify key or critical clements of the inven-
tion or to delineate the scope of the invention. Its sole purpose is to present some concepts in

a simplified form as a prelude to the more detailed description that 1s 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;



4 Figure 2 is a perspective view of an illustrative embodi ment
of an insulation 'shroud in accordance with one enbodi nrent of the
present i ; Figure 3 is a perspective vie n
of one ||Pﬁ§¥%% $g4enbod|nent of the internal supportmb ructurT&#g
t he shroud dlsclosed her ei n; Figure 4 is a perspective view of
an iIIustrative shroud in accordance\Mtr1the present invention with
its door ure 5.s emati c _cross-secti.onal. vi ew of
a portion of %l%ﬁ?ﬁ%ﬁpaﬁ GGV Hip R o & TERGHIYSTPRETIAT G ahdr afigp oipud in
structure; gure 6. 1s a perspective view of one illustrative
enbodi ne%?@oréﬁm‘&mﬂrh crrﬁsembafimt ?fﬁaﬁﬁrem&tﬂvmﬁ%e part of the
illustrative internal support structure disclosed herein;

Figure 7 is a perspective view of one illustrative embodi ment of an
internal support structure for the shroud di scl osed herein;

Figure 8 is Fipeespict ipomspariiesvwisiv vhe rorticar elabnesilluptoative simbedinane of the
depicted in Figure 7 with various itens of hardware attached thereto;
Fi gur e Ynicanahsigpbegaidtoredepheiliront difclané hedeintist rat i ve t echni que t hat
may be enployed to formthe insulation shroud depicted herein;

Figure 4 is a perspective view of an illustrative shroud in accordance with the present

invention with its door open;

Figure 5 is a schematic cross-sectional view of a portion of the insulating material

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 disciosed 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;



WD 2007/ 143634PCT/ US2007/ 070373 5 Figure 10 is a perspective
view of one illustrative enbodi nent of the insulation shroud

di scl osed 2%.}714%‘ er it has been removed froma nol d;PCT/ S2 0#1]79#%9
11 is a side V|em/3ep|ct|ng how various fasteners are |ocated in e
nmol di ng process described herein; and Figure 12 is an enl arged
perspective view of a portion of the i5nternal support structure

di scl osed herei n. . Whil e the inyention is susceptible.to various
modi fi cat i ons'8HE W {Se? PSISPYREVE 3FGHS © w&eﬁw@ﬂgﬂﬁ pihatss of fer ey lafion
have been shown by way of exanple in the drawings and arc herein
descr i bethroud diwlaspq herpip afipiihas tsen tempyed fremik mpldnever, that the
description herein of specific enbodinents is not intended to limt
the invention to the particular forms disclosed, but on the contrary,
the intention is to cover all nodifications, equivalents, and

al t ernat i ves Higirkilhgs wisidei view lepising hdw amibus dapeneos art hecated\ie hd moldag
defined by the appended cl ai ns. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
| 11 ust r airosess desbristiderdig 208 t he i nvention are described below. In the
interest of clarity, not all features of an actual inplenentation are
described in this specification. It will of course be appreciated
that in the devel opnent of any such actual enbodi nent, nunerous

i pl ement ati gRz3PesHd zincen‘lja‘?ﬁédsﬂe%?&tmé%fe“b@f_ dAB6or &5 tBE ENA shifiert structure
devel opers' specific goals, such as conpliance wth systemrel ated
and busi fesscfiglaf,ed constraints, which will vary fromone

i npl ementation to another. Moreover, it will be appreciated that such
a devel opnment effort m ght be conplex and time-consum ng, but would
nevert hel ess be a routine undertaking for those of ordinary skill in

the art havi qghlllehﬁlebglggr];tfotn igfsuécgf)t?blg " %laggul'lsr odifications and alternative forms,

specific cmbodiments thercof have been shown by way of example in the drawings and arc
herein described in detail. It should be understood, however, that the description herein of
specific embodiments i$ not intended to limit the invention to the particular forms disclosed,
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

Illustrative 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 cffort 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.



WO 2007/ 143634PCT/ US2007/ 070373 6 The present invention will
now be described with reference to the attached figures. The words
and phrase rein shoul d be understood and interp e
a meani ng @%ﬁ@?@?gﬁ? wi th the understandi ng of those moégéﬁgﬁgan&ﬂg
phrases by those skilled in the relevant art. No special definition
of atermor phrase, i.e., a definitien that is different fromthe
ordi nary and customary neani ng as understopd. by those skilled in. the
art, is intenthdPESRhBVERAY Wil pay @6%@-’?"&5’@???’“&5%@“6? tq the aftashed ggures.
phrase herein. To the extent that a termor phrase is intended to
have a spicwards gadpingees ysedhereiy sheuld bpyndarsieod endaintorprated (h Baiest Hemning
skilled artisans, such a special definition will be expressly set

f ort h i nconkistesipeith fheaatersianding af thesd wonds emhphrases b thask akilled ingtbe Fglevant
unequi vocal |y provides the special definition for the termor phrase.
Fi gur e 2art.s No gecispécfinitien off 2vwerof oopleadel F.us trdafiniion ehdios idofifaréntdforanhe
i nsul ation shroud 30 in accordance with one illustrative enbodi nent
of the psréd@nt androusldinapNmearmgsy enddrstovddyssspRitlcd i@ thel @iyiointdaded to be
illustrative internal support structure 40 that is positioned within
the i NSUkicABy BBHsAtdnRbise32 0P fhettbien SYiHOME h3Rin, Ao HRISIchPE ATRFE of Yhiade

below. After a conplete reading of the present application, those

skilled jnydAfRdas haWd & bpddRU{cahignd: etakh%e&dﬂ&g bAISULAS HRADuSdH 8l BPskilled

di scl osed herein may be manufactured i n any desired shape or

confi gumgaﬁa@; suai‘gah&?atl definifTBY \J?l‘? bgg%ﬁhﬁﬂl 10 sdiSi! Al ?pe@ﬁ'}éaﬁéﬁﬁlﬁlsfa%f’hné-

subsea I'CE€ or equipnent, e.g g,” connectors, etc.
present invention,shquld, not. be consjdered, as lim.tedtaq. a

o ¢ cur SPAERaE? R Bl oty Rl WS BlsFuol B B ke O e g o
subsea item or device. As shown in Figure 2, the insulation
shroud Tnprises insulating material 32, a door 34, a plurality of
| at ches 36, illustrative external hardware 33, and vari ous ROV
(renote operated vehicle) handles 38 to facilitate use of an ROV to
install the shroud 30. O course, the handles 38 may al so be used by
di vers when tHigype 3risa peispective vigytafione dfusiralivepsbodieens pf aryipsulyigon shroud
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30 in accordance with one illustrative embodiment of the present invention.. Figure 3 is a

perspective 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



30. The particular details as to the type of external hardware 33 and
| at ches 36 enpl oyed may vary depending on the particul ar

appl i cati ogg, ., er, the details regarding the hard

| at ches 36 are&%%‘ggon3|dered critical to the present rﬁ@en$$WﬁB&”3
Figure 4 is a depiction of the illustrative shroud 30 discl osed
herein with its door 34 open. As show?Y therein, the shroud 30 al so

conprises. a_seal .3 he, t t hi ckness a i,nsul g tie
Cher | noutt: TG oirices At Aiang g o éﬁféﬂﬁfﬁﬁdwwrﬂ e g ehed oq.Fapioye
application. In one jillustrative enbodiment, the insulating materi al
32 may H@2%YAMIENRBIBE 28t the RIFUGHERr GPPliGREaNsat MATCRYShpRe sdé&ﬂéfregardmg The
Novol astic HT material having a wet R value of approximately 0.1

Bt u/ f t - Hrardwaind3 gnd fréchics P& argriwy cenpidsrednpipied o metspsgnoingationpEigure 4 is a
Figure 5 is a schematic cross-sectional view of the insulating

mat er i al d@Rtihawifrige flhetrithveeshromid Hugipdesed dteraie tatheitsd@oqudisli eiconedls shown
therein. The insulating material 32 has an inner surface 37 (cl osest
t o t he cthemingthershmnd SOralsotcom@risas abyealidis dhatwgd) thivkdesannd itselatisgipopates
39. In general, the internal support structure 40 may be positioned
at any dgsthé etbulaBiea tohBdtial 32they 1419 Wepdndig Wdvhethé @hrtidlar hpplRAgon. In onc
illustrative enbodiment, the internal support structure 40 is

POSI t i ONAgs AR EHBYMLhS tRe GRulfin® im AR G2 AR} 8k Yant MACI RENBStE ML b
i nner surface 37 of the insulating material 32 so as to not degrade

the i nsulahiqng {]dgg{rfswaf%vm&a BAURAIROnT LBl o Ao bOGRbaRly

nore effective conductor too c to the connector

o 1 oot bR AR B P sl PRER R BP0 R Dt €46 ey e

positioned such that it is located as close to the outer surface 39
as practicable while still allow ng the insulating naterial 32 to
bond or adhere to the internal support structure 40. In

i |1 ustrative FagHsediianehematie crossseqhianalsigyp ef ¢ egﬂMmawtwl P33 having the
positioned a di stance 43 of approximately 0.375 inches fromthe outer
sur f ace 18@maDsuppotir sacturdh 40 giopttinrddothertd. ndiie vesuiatioe peatelial g 2olast 4neinner
particular application. In fact, if WD 2007/143634PCT/ US2007/ 070373
8 desi r edrfacet 371 @hostst do p:imrobhmtcmfortsmtu’lmtt@bﬂaisubwd})@mct arsputerctunfaes 20 In
may be substantially flush with the outer surface 39. Figure 3
depi ct s general, lthauBiteradli suppeetrhediure 40 mdy B positicned ak asy dpretl [sdakioe tu e
40 for the shroud 30 depicted in Figure 2. As indicated above, the

i nt er nalinSUARE rhat&iid] Bt Ulheord Qlligrafos binb&di@entyHelhidrdah uppde U@t iufed40 is
material 32 and thus is not visible in Flgure 2. One purpose of the

i nt er nalpoMBRAY 4 makifdiet Bik@nd035 &F dpBroRiRMuEI Swh '119:'%1@5] fr¥mitRe fohr surface 37 of
|nsulat|ng material 32. To that end, the Shape and conponents of

|t er nal s 4a0khe SAAURA WresdOs ol AL dhudloRENHLAiNIPRAcAdACO P! fngﬂht 3

appllcatlon he I ustratlve e I ment depicted 1n Figure
i nt er nal t u 4 d
oo R UL Y SN,

fabricat ed The ane 42 he sh 44 e .ass l.ed
vari ous %légﬁﬁ% diranas Mg g7 R df%m{ﬁe BatEda %P@ﬁgﬂtmcﬁ"gﬁm#ve e
i nt er nal ort structure 40 may be conprjsed.of a varie
mat er{ aligierm Palppow Qo Ry D papfipRdciuch et it ' dekateed oS %?Saé? fthe, outer
etc., as long as such materials are suitable for t he |ntended subsea
appl i catshEace FRoeh npgisable yrhilgstil pllewing s @sdatingaptagelor? torheng peadste to
application, those skilled in the art will understand that the
i nt er nalthe poak sepericsticaradonain sac dBuletive ¢mbpdimenarthetiyterl support
different structures. For exanple, the frame 42 may be conprised of
var i ous sgtctuetdlriaposhapd s, digage 43lwdappraxglaely 8.873 irehes. froiu dhiet ouberaitiyce
the mesh 44 may be replaced with other structures, such as

39. Of course, the dimension 43 may vary depending on the particular application. In fact, if



9 Figure 7 is an enlarged view of the internal support structure 40
at a later stage of fabrication. As shown therein, the nmesh 44 has
been wel de e franme 42. Al so depicted in Figure 1-QUS
itens of iﬂ’toceyra(r){g 3 sgr dware 46 that are enployed to posif?gﬁgﬁﬂéeﬁ%éﬁ
external hardware 33 (see Figure 2) on the shroud 30. The hardware 46
is referred to as internal hardware beécause nost of it wll be
positioned. wthin the insulatin terial 32. Figure 8 depi.cts_the .
Pt er nal SSHbaH oA RENaI e o reR Varot e i BaY B uERHEb gyt wit
har dwar e 33 coupled_to the internal support structure 40. Figure 8 is
pr ovi dedthe 8uisr sfage 3how how t he various items of external hardware 33
may be attached to the internal hardware 46 attached to the internal
support structure 40. The present invention may be manufact ured
usi ng well known nol di ng techniques to formthe shroud 30 with the

i nt ernal supptgtresk dapodtspee stpasietendodianednh of e initersall sappart stnecthee i481 for
32. Figure 9 schematically depicts a nold 50 conprised of an outer
nmol d contherkwoud 30 dapidtednin Fipney 2.malsdndicatpbatent, the idtérail sigfirhenatspdoes
53 therebetween. The outer nold 51 has an inner surface 51A and the

i nner nmopdithdcddShAnthOiselatisambRas 392Md thideis ol FisBR iR Zui®Y. DAY Quidye
desired shape that corresponds, at least in part, to the device or

struct urgr thOinendl Rephort @dctide 40N tehrooidd r%{a,ityee fhe insR16AP BREAI 32. To that
Simlarly, the surface 51A nay have any desired shape or
et et iy B sndt? L EBORHs o S AR Jupphf St 40Hay S4RP Bigending upon
54 of i l.ati i al i ; L0 . i i

or 1 l“t%g 9 Il dr %ﬁﬁ)tﬁ%ﬁﬁo%. ﬁ.@g& glllgﬂg%faﬁl%dﬂlﬁeﬂt ’a%élgfépglg F:ié]}l?é"gaﬁllf: Sernal

materi a in e space n eby surrou efrha

support structure 40 ,with i.nsulatin terial 32. Thereafter, the.
hob i RbaiE efhfufe o corpbie el AL S b dhestpGuty F B the' 8bicted
enbodi ment,, the insulati mat er.i al may be intyoduced.into the
S ooe Datiiodtmies BF HamerBots Fomprtenof Teieaiy 20t oThe fign d21ang Sha Pt 4

enbodi ment, the insulating material 32 may be poured in successive

| ayers, Baybe assepbledpiaing vafipys kpowem tashnigpgse fig-aveldsd pr bl fegeppstgpctionz The
inches in height, which are allowed to cure before the next pour is
WO 2007/in#888 4mpprtissroor 4703y de rompasddorrevarienf elematenizlp.ngyg., eeomesed.
50 i s broken down, and the shroud 30 is renoved fromthe nold 50.

Fi gur e Ieinlsssastebbpincdrieh plasfic,aaic.i 4 oog rmatsichemsierials drBfuimbiedior ilte hrgded
been renoved fromthe nold 50. As shown in Figures 9 and 11-12,
t he out esubsmlagphchtibas Additougly, hfites capkermaing betheiptesent #iplication, those
bushing 62 and bolt 64 to be bolted to the nut 66 (or tapped bar
stock) akilrghe thetaet Willeuddeanmd 4t érRdh@malRpPord 4iruiiehe 1e My bel cdmpliscieos a
during the nolding process. By formng the holes 60 in the outer nold

51, a higRcHess gffeRht IGEMIAEY FORRxAEpIACHAL SRt &5 nidy BebRhMfsed Of various
properly locating the external hardware 33 relative to the internal
support £ .40, e i : i :
54 are romee e e O R ARRE It PO D Rl e e e
secured Lo

. : 40 b i t .0t
t apped bus%}s%gc%@g’ﬁg{%éﬁtggga{ntg %«ggg)%}r@el%c% aélf é’ee@%%dl @gtr? t éﬁg} ls‘% 'oi;}gla’
b i|lustrat]j. t he.i i b ified and
practi cdbe PIFSHT £ aPNE LY ey BB seranerEnianes Bpbs Bty pfud Moror

skilled in the art having.t benefit of the teachings herein. For
exanpl e, Stiuffare;i0y %r@eéths . 2@9@@6%%ﬁ‘d%a%‘éuﬂﬁ%ﬂcwaﬁé?gfaeﬁi%a theyshzoud 30
different order. Furthernore, no limtations are intended to the
det ai | s toPiisesthe sddutionglivaght g dedniermel Bipors fipifHe 80-her t han as
described in the clains below. It is therefore evident that the
particul ar enbodi nents di scl osed above nmay be altered or nodified and
all such variations are considered within the scope and spirit of the
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.



11 CLAIMS 1. An insulation shroud, conprising: a body adapted to
be positioned around a subsea conponent, wherein said subsea

5conponent“&9ﬂpﬁh§%§ at | east one of a pipe and a Conneﬁéﬁbsmﬁﬂﬁﬂps
body conpri'sing:” an insulating naterial having an internal Suppor

structure enbedded within the insulating material, wherein said

I nternal support structure is conprisd&d of a fabricated frame

structure and a nesh teri 10 positioned on said fabricat g frame

st r uct ur B8V 1§ 2F SHRATECAVEY oot P SR s a4 e HASIF SRR OE AORpaon

bei ng conprised of a material other than said insulating nmaterial;

and a dott shayerthereiie fhy reest g das beentwrddadramip ths frame fi¢-eAlso depicted in Figure
7 are various items of intemal hardware 46 that are employed to position the external
hardware 33 (see Figure 2) on the shroud 30. The hardware 46 is referred to as internal
hardware because most of it will be positioned within the insulating material 32. Figure 8§
depicts the internal support structure 40 with various items of the cxternal hardware 33
coupled to the internal support structure 40. Figure 8 is provided to simply show how the

various items of external hardware 33 may be attached to the internal hardware 46 attached to

the internal support structure 40.

The present invention may be manufactured using well known molding technigues to
form the shroud 30 with the internal support structure 40 positioned in the insulating material
32. Figure 9 schematically depicts a mold 50 comprised of an outer mold component 51 and
an inner mold 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



152. The device of claim1l, wherein said fabricated frame structure
conprises at |least one of a plate structure, an angle iron and a rod,

and a rresh“%gmﬁgs. 3. The device of claiml1l, wherein Sﬁi,‘i%éjz%w“@ﬁ 73
further conprises a plurality of internal hardware itens couple 173
said frane structure. 20 4. The device of claim3, wherein said
device conprises a plurality of exterrél hardware itens that are

coupled to_said ipternal hardware [tens. 5. .Th evice of .clajm
1, wher e?qﬁfogar-fg éﬁ?wan&éﬂwg ﬁ%ﬁb@ial% ey aad &?@Q@ag 3?25 removed from the

mold 50. Figure 10 is a depiction of an illustrative shroud 30 after it has been removed from

the mold 50.

As shown in Figures 9 and 11-12, the outer mold 51 has through holes 60 formed
therein to allow a bushing 62 and bolt 64 to be bolted to the nut 66 (or tapped bar stock)
attached to the frame 42 and/or mesh 44 and remain in place during the molding process. By
forming the holes 60 in the outer mold 51, a high degree of accuracy can be achieved as it
relates to properly locating the external hardware 33 relative to the internal support structure
40. Once the molding process is complete, the bolts 64 are removed and the external
hardware 33 and latches 36 may be sccured to the internal support structurc 40 by bolting

them in the tapped bushing or nut 66.

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
detatls 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.



6. A system conprising: a subsea conponent located in a subsea
“envi ronnent; a body positioned aroundlihe subsea component, said body
conprising: 5an insulating material having an internal support
structure enbedded within the insulating material, wherein said
i nternal support structure is conprised of a fabricated frame
structure and a nmesh material positChA®MSon said fabricated frame
structure, said fabricated frane structure and said nesh materi al
bei ng conprised of a material other 10than said insulating material;
and a door operatively coupled to the frame structure. 7. The
system of cl ali.m 6,Awvineulstion shevud, Jordprisiagt ed frame structure conprises
at least one of a plate structure, an angle iron and a rod, and a
mesh mat eri ala bddy adapted to be positioned around a subsea component, wherein said subsea
5 | component comprises at least one of a pipe and a connector, said body
comprising:
an insulating material having an internal support structure embedded within
the insulating material, wherein said internal support structure is
comprised of a fabricated frame structure and a mesh material
10 positioned on said fabricated frame structure, said fabricated frame
structure and said mesh material being comprised of a material other

than said insulating material; and

a door operatively coupled fo the frame structure,

15 2. The device of claim 1, wherein said fabricated frame structure comprises 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 device further comprises a plurality of
internal hardware items coupled to said frame structure,
20 |
4, The device of claim 3, wherein said device comprises a plurality of external

hardware items that are coupled to said internal hardware items.

5. The device of claim 1, wherein said shroud is positioned around a subsea

25 component in a subsea environment.



8. The system of claim 6, wherein said device further conprises a
.plurality of internal hardware itens &dupled to said frame structure.
9. The systemof claim8, wherein said device conprises a plurality
of external 20hardware itens that are coupled to said interna
hardware itens. 10. The system of claim®6, wherein said subsea
conponent conprises at | east one of a pipe and a connector: 13

11. The device of claim®6, wherein an outer surface of said interna
structure is Gubstasjsidh,lcpmblisigt Wi th an outer surface of said

i nsulating material . 12. An insul ation shroud, conprising: 5a

body adapt ed 4 Rbka cBRpbhdn® RREteR PR fVibGRRngONPONENt , sai d body
conpri si ng:
a body positioned around the subsea component, said body comprising:

5 an insulating material having an internal support structure embedded within
the insulating material, wherein said internal support structure is
comprised of a fabricated frame structure and a mesh material
positioned on said fabricated frame structure, said fabricated frame
structure and said mesh material being comprised of a material other

10 than said insulating material; and

a door operatively coupled to the frame structure,

7. The system of claim 6, wherein said fabricated frame structure comprises at

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

15
8. The system of claim 6, wherein said device further comprises a plurality of
internal hardware items coupled to said frame structure.
9. The system of claim 8, wherein said device comprises a plurality of external
20 hardware items that are coupled to said internal hardware items.

10.  The system of claim 6, wherein said subsea component comprises at least one

of a pipe and a connector;

25



an insulating material having an interpal support structure embedded
“Within the insulating material, whereit said internal support
structure is conprised of a fabricated frame structure and a nesh
mat erial positioned on said fabricated frane structure, said
fabricated frame 10structure and said mesh material being conprised
of a mat eri alllet helthetdsaive odicthitnrfs wihatdiman weteesirfdee ofisaid énterrahsicicture is
shroud is positioned around a subsea conponent in a subsea
envi r onrsmbstantintlgt fasidedth an peteatuirfaed of saialipdudding ondidral.f r ame structure 15
13. An insulation shroud or system substantially as herein described
with reference to the acconpanyi ng draw ngs. :
12.  Aninsulation shroud, comprising:
5 a body adapted to be positioned around a subsea component, said body comprising;
an insulating material having an internal support structure embedded within
the insulating material, wherein said internal support structure is
comprised of a fabricated frame structure and a mesh material
positioned on said fabricated frame structure, said fabricated frame
10 structure and said mesh material being comprised of a material other
than said insulating material,
wherein said shroud is positioned around a subsea component in a
subsea environment; and
a door operatively coupled to the frame structure
15
13.  An insulation shroud or system, substantially as herein described with

reference to the accdrnpanying drawings.



