MOVABLE BRACE FRAME FOR SELF- 1 NSTALLI NG PLATFORM BACKGROUND Techni cal
Fi el d Enbodi nents of the invention relate generally to apparatus and
nmet hods for inproving the in place performance of a self-installing
platform Description of Related Art Various methods of installing

of f shore pl at MOVABRECBRATE FRAMEWORSELFIIRRTANLING PRASEORM €
conventional nethod of installing fixed offshore platforns requires |arge

floating cranes to |ift and install a jacket structure onto the seabed, and
subsequengmk' fF\‘OQRIﬁ) install a topside structure onto the installed jacket
F structure. IS method is expensive due to limted availability and high
oper ati ondechnital @l costs of the large floating cranes. Alternative to

using large fl gg%é{gﬁ cranes, self-installing platfornms have been
devel oped. The menistef| thegnpenian ripiateagenrrallyni crnajatugs 88dbl ed at

the yard hoCIHGS ' C : relative
to the huﬁ[gusclﬁgr:]g a F’%Irﬂgeri/e&?gc Pﬁg”@g@?‘%ﬁ{%ﬁgqr?%tglsl[ﬂgg)éaﬂgﬁgposed in a
rai sed position during tow and are | owered once the platformis at the

of fshore site.. he type qof ;self-installing platformhas a relatively |ight
st eel tru@?scg'ﬁ’ 'l?&?ﬁllgepgeg?%mt topside structures. The self-installing
platforms may Werioti§ WH@H&%@ir%falﬂn&%ﬁ‘@ﬁon‘@‘?l%ﬂ’oﬁﬁ@‘é‘r@%%aﬁé’é’!@%ﬁ%a%@a

keepi ng characteristics during tow. The hull structure 1s supported by

| egs whi cithgrentqobleims.er connect ed, thereby resulting in a very flexible

supporting structure. Accordingly, the platformcan only be installed in
rel ative shall ow water and/or benign environnents. 1 Another type of

sel f-instal | i n@nel edrivehtibhaichetel bMnetAMYREESTIIREE platiris Riqurede a nuch
stiffer supporting structure. Accordingly, the platform
large floating cranes to lift and install a jacket structure onto the seabed, and
subsequently lift and install a topside structure onto the installed jacket
structure. This method is expensive due to limited availability and high

operational and rental costs of the large floating cranes.

Alternative to using large floating cranes, seif-installing platforms have
been developed. These self-installing platforms may be completely
assembled at the yard and include movable legs which can be moved up and
down relative to the hull using a (temporary) jacking system. The legs are
disposed in a raised position during tow and are lowered once the platform is

at the offshore site.

One type of self-installing platform has a relatively light steel truss
structure to support topside structures. The self-installing platforms may be
transported by a barge which provides enhanced sea keeping characteristics
during tow. The hull structure is supported by legs which are not
interconnected, thereby resulting in a very flexible supporting structure.
Accordingly, the platform can only be installed in relative shallow water and/or

benign environments.




can be installed in deeper waters and/or harsher environnents, unlike a

pl atform w t hout interconnected |egs. However, it is not possible to tow
the platformon a barge as the presence of a barge supporting the platform
woul d prevent |owering of the interconnected | egs. As such, the platform

has to be spepinetier tipel oneiftinstading phefofmdinefidds’ htbRaAResiell Rgst ow and

the small freeboard during tow renders the pl atformsusceg"{ﬁlble to green

wat er . Fu\_"’ﬂ"’ﬁ%‘r provigie @ m§h|%ﬁ§rmppﬂmr slonatdia: edccerdinglycs alatform
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limts. erenti a enetratron i o large,
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Consequentgif this type of self-i nstaltj [ Eg | atformcan only be installed
on a f1at PEYGHBEN el &5 e ritenes oha baradpiprasandhe platiom wouly
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structure conprising a floatable barge- support legs which
can be j agkedalp desineowto take thevdrydsestatiailcads eringl fowniand thespenatl to t he

ur f . le, drjlli dul. t f the hull

ond oxt enig BB i ERTREE o hlatioh huBReRiTe 4F Bt BatSh Fighe.

Product i owhefuitieeMgs Sarer fimeesshnedtdde tha!l hcce@ﬁébléorﬂiﬁé‘rbﬁﬁéle%%ﬁbtbﬂ the
e

openi ng. Moveabl e conductor supports extend between the legs of t
pl at f or m B@etsatiare of othgr fradingrelsdmithin sery mareavd limitsd lfctheodliftssentialt

conduct or er. bl,ge.c or. . ar, ant to support
the drill a%?éj?%go\ﬁanla tpt)é]&(;d@gg%or%ﬁ%oﬁ%’?éscolﬂgﬁgé)@ﬁ%&mgnaﬁe\T\Eﬁﬂsd Vﬁ%lflai npr ove
the per f oexperemoef ldrge struutoral Ibadss . CohSequaitigntthidotypé, Bﬁﬁeﬁ%témﬂ%; et al.)
di scl oses a_ net hod f?r the construction of a structure sufficiently

r ei nf or ceBlaHaricam Ay Pedpsirlied on q atseabeds or ce by driving the desired
nunber of pile nenbers into the water and integrally connecting these pile
menbers with the brace nenbers. The connection of the pile nmenbers with

t he brace nenb€msadmnaPateml Nshad 15y30 pBvarns, npameiydp) hiedcles®s &heelfor ace and

DL TS e o6k b e it B bk S Bl havi o
floatable barge-like hull with support legs which can be jacked up and down to
lower and raise the hull with respect to the surface of the sea. A removable
drilling module rests on top of the hull and extends over an opening therein
between two of the support legs. Production equipment is arranged in the hull
and communicates with the opening. Moveable conductor supports extend
between the legs of the platform and serve to brace the drill string and
production conduit conductors. However, the movable conductor supports
are meant to support the drill string and production conduit conductors, and

would not improve the performance of the support legs.

U.S. Patent No. 4,245,928 (Nei et al.) discloses a method for the
construction of a structure sufficiently reinforced particularly against a lateral
force by driving the desired number of pile members into the water and
integrally connecting these pile members with the brace members. The
connection of the pile members with the brace members is accomplished by
providing a gap between the brace and pile members, and filling the gap with

a filler joining material having a powerful bonding force, such as an expansive
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2 nmortar. The connecting work is devised to be perfornmed safely and
accurately on the surface of the water. However, various conponents of the
structure have to be assenbled at the offshore site which is a

ti me-consum ng and expensive process requiring floating cranes, and S

t heref orenmmtara  VRSi caMattilt SRt IsVQievHea t&’a&@nbem?rméd 8§er§/9
(Nedderman et al.) relates one of its objects as providing an automatlc

under wat eﬁcwra&mgnrswt iffags ehtheswatgirs m\wverwana@s cdmiponentsi ahthies

automatic t S t hey are. being
| over ed t% [‘)'gttuf ﬂ%{; réé%%ﬁwgbtlgﬁgf !%Dgiérl?fgﬁgg rmhéseﬁ ¥'§W6‘H t he
cabl es coandcémbﬂsw& F[Hobé@eclraqmﬁgt ficathwy tdhated, hQntﬂ eigs titefbre CAM @s
provi de sti f}ﬁrﬁss to the support structure. Bri ef Descri ption of the

Dr awi ngs ERBERIFAHEENIVE he | nvention are disclosed hereinafter with
reference to the drawings, in which: Figure 1A illustrates a
self-installing platformw th a novable brace frane during transportation
accordi ng to ohkkSeRbtetit Nmt2,837,88¢ (Naddertmmmet aF) wlates bhe of |tsu$bjé©tbes a

| f-install | at f Fi 1A af t tall at 2
cTose. up 9Peh a5 88 AHpronted diriiesalicoRrasind e Wik fis, R | ng

pl atf or m wbdpsarosii Weich é Gtemaedll distiedl Ewaeh the s'uggbﬁln! | QuRingt form

having a novabl e brace franme novably couple |ng a rack and
pi ni on sy8séhey RreybengsiBwared $e battem. ér Heelgraamg syshem i rpimeaniyusedttbon of

2 o ot B BRI TR b 5B o Bl Terinel 2”5
i |l ustrat eablasw\hde REfiALdd frothe! stippbeftBtictdtet wo novabl e brace frames
during transportation according to one enbodi nent of the invention;
Brief Description of the Drawings
Embodiments of the invention are disclosed hereinafter with reference
to the drawings, in which:
Figure 1A illustrates a self-installing platform with a movable brace
frame during transportation according to one embodiment of the invention;
Figure 1B illustrates a self-installing platform of Figure 1A after
installation;
Figure 2 is a close-up view of a leg and brace frame connection of a
self-installing platform with grouting;
Figure 3A illustrates a self-instailing platform having a movable brace
frame movably coupled to the legs using a rack and pinion system:;
Figure 3B illustrates a leg and brace frame connection of Figure 3A in
an unsecured arrangement;
Figure 3C illustrates a leg and brace frame connection of Figure 3A in
a secured arrangement;
-Figure 4A illustrates a self-installing platform with two movable brace
frames during transportation according to one embodiment of the invention;
Figure 4B illustrates a seif-installing platform of Figure 4A after
installation;




Figure 4B illustrates a self-installing platformof Figure 4A after
installation; 3 Figure 5is a top view of a novable brace franme according
to one enbodiment of the invention; Figure 6 illustrates a self-installing
pl atform having a novable brace frame formed of a truss structure

accordi ng to orRigeeb6disnatbpolieWsf a MevabieoBrack fraed'ecBsrdify &8 dH :
illustrate a sequence for installing a self-installing platformaccording
to one enSHAPIRIRENSPT thednvalion:i on. Detai | ed Description In the fol | owi ng

descri ption, nyEraug [f € ar.e rth in ord 0 provide a
t hor ough underst@n i?\g‘ﬁ@%%t%%Fao%g}r%%tég'ﬁba?lla&éma H?Q’ré‘n{nsovaﬁe i’ﬁaé%
i nvent i onfrane wolnetdeotirad dnssostiuctoesveasiordihg nenekichigsiiment i aid ., t hat

enbodi ment s oft. t he invention rmay be practiced without sonme or all of these
speci fic JMERUPY; a4 ot her instances, well known process operations have

not been desciHj [ tan!l i dréhg‘te sar |

perti nent asperpé?gégf%ﬁt%ogpnlghgé&%e?nsg eg&:%i’gggﬁ&?ﬂﬁgh% %ﬁ@&gﬁagé’% i ke
r ef er ence platlarer a¢cordistide ane embediorertiofitheinvention.i onal i ties or features
t hroughout the several views. According to enbodi nents of the invention,
in which a platform includes a hull and supporting |legs, at |east one

br ace frarmgtaﬁe@mgcdgﬂionmi ch is novable along at | east two |legs of a
platformand securable to the |egs at any elevation. Upon securing the
brace franme tolR e felipwipg dessriplionenumenyspepacific detailsr aret sett foethpinat f or m

t he brace Al [ raint. to.the |.egs, .thus resulting
A R S N e T
struct ur eof Tire mventibn. dt Willbeé natiatstadd, HovedverPtrbh @ sKBletn thé &, \gAty deep
waters and harsh environnents, and yet preventing |large overall platform
sway . embodiments of the invention may be practiced without some or all of these
specific details. In other instances, well known process operations have not
been described in detail in order not to unnecessarily obscure pertinent
aspects of embodiments being described. In the drawings, like reference
numerals refer to same or similar functionalities or features throughout the

several views.

According to embodiments of the invention, in which a platform
includes a hull and supporting legs, at least one brace frame is provided
which is movable along at least two legs of a platform and securable to the
legs at any elevation. Upon securing the brace frame to the legs that provide
a support structure to the platform, the brace frame provides rotational
restraint to the legs, thus resulting in significantly reduced stress in the legs
and a more rigid supporting structure. This would allow installation of
platforms in relatively deep waters and harsh environments, and yet

preventing large overall platform sway.

Reference is made to Figures 1A and 1B which illustrate a self-
installing platform 10, according to one embodiment of the invention, during
transportation (or tow) and after installation respectively. The hull 12 is

illustrated as a truss structure for supporting topside modules (not shown}
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Reference is made to Figures 1A and 113 which illustrate a self- installing
pl atform 10, according to one enbodi nent of the invention, during
transportation (or tow) and after installation respectively. The hull 12 is
illustrated as a truss structure for supporting topside nodul es (not shown)
4 thereonthdreohs Itoisbio bppagweaiatet tthat tHh@uhuid My HRY fditddobieghéf ot her
suitable structures including, but not limted to, a barge type buoyant
hul | . TheSY Gﬁfuﬁ&rﬁ%wl‘ﬂnﬁfblﬂtﬁpté'éﬂedltﬁs@@lam%ypﬁl WQWI&‘J}{'M are novabl e
relative to the hull 12 and adjustable between at | east a raised (or
stowed) position and a lowered (or installed) position depending on the
oper ational stTaeusupgfortimg lagd f14i mfsihal selfimspalind ptatfckth 180aarei @avabley, the

I 14 di d [ t t novenent relative to the
na 12, et 58 P e dad) AURPRBIE Petwsm b Ramia GHseRdonsIaved)n

Fi gures 1posifienlar@l at W@B (oF'QhéiﬁlIé’d)ep@éiﬁéfh Q)%%ehﬂm%;hSF k! o #amﬁal
receiving the legs 14 and |l om ng the |egs ower e rai sed.

During t rataétpﬁ)rqfahheoael(ﬂsg@ihm mthMéQ edariidulady e thet degsl Tidn neayr diesed

t ti.al by the hull 12.
The hu1 lRbS foriNfebderd el AP Gelstiy S8 EE hERar Bvihar Y, e
| egs 14 mayinhea ?aiik'mgfdyét@nt beovided en4fe Hullhuin Fig@rsB!n Anghd t1Ba'ﬂﬁrB‘aPhat ion to
fixedly arrange the legs. 14 in the raised position. During installation

(Fi gure 1pglestare P@@{sdefhlrhﬂte huuéﬁe&)rrr@patvmgethe)lagse%md alfzownngothan

the | egs Y Taio e IR ralkey, I RS tio JEichie Alrine oo hege 1o
in the iassiowed |pcasralsemposmomrgwh&$\ tha legel 14 Bhay be paetidilyi supbakteing

platform r legs, .14 of tubular type. In certain other
embodi rren%¥ b %ﬁg ve § dWil 42 s@gy. in Adina e ﬁg‘pBPH?ﬂo@FﬂnQL@aﬁﬁ@ 4ave ot her

nunber of AligGenafy, th bgmigﬁp b@@{cur@d‘%‘iﬁ?‘(@r?@'ﬁ?orth %gﬁrlé@ may

take other forns 1 ncéngl ng, not Timted actangui-ar

section, bguspatationsto :ﬁmeldlyraram@gﬁ dhre tegss 44 iAt theotaised pndmom‘ Dhengegs 14,
footings i}gtaq%}/io grucr)é”1%3dt IeB 4! gr% lowered relative to the hull 12 into an
installed position in which the legs 14 support the hull 12. Additionally, the

legs 14 may be secured to the hull 12 to fixedly arrange the legs 14 in the

installed position.

In Figures 1A and 1B, the self-installing platform 10 includes four legs
14 of tubular type. In certain other embodiments of the invention, a self-
installing platform 10 may have other number of legs 14, ranging from three
and above. Also, the legs 14 may take other forms including, but not limited

to, rectangular hollow section, square truss and triangular truss.

At bottom ends of the legs 14, footings 16 may be provided to provide
sufficient bearing when the legs 14 are anchored to the seabed 55. Examples
of suitable footings include, but are not limited to, suction cans, spud cans,
and piled footings. At top ends of the legs 14, leg heads, having a cross-
section larger than the legs 14 and the through holes receiving the legs 14,
may be provided. Further, after the legs 14 are lowered into an installed
position, the legs 14 may be secured to the hull 12, such as by bolts.
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sufficient bearing when the legs 14 are anchored to the seabed 55. Exanpl es
of suitable footings include, but are not limted to, suction cans, spud

cans, and piled footings. At top ends of the legs 14, |eg heads, having a
cross- section larger than the legs 14 and the through hol es receiving the

legs 14, may Rotptiondl destraifitof thellegafitenay be grédiged 4o ﬁ{&eéé%"gﬁﬁﬁjeésm 0 an

r
installed position, the legs 14 nay be secured to the hull such as by

bolts. 5 RBfatGigRRIOf tBet supnart struchuse |<3§gt§elself1ﬁr§otaﬂ]img)|p{alfaula?10dni leelr ease
t . e _ Tnetall
ol at o m TIed pEsiHbRY Fhribilfng SPREN 51k HFack fiafte 20 TnSY behrdidy nce

frame 20 fmyoheegt alvicdet two degondeatt ormd of eacre &vali®@s Tik at |€He gie Nore

el evation?). The at i@aSt one brace frame 20 is novable along the | egs 14
to be posPl3EnEame:2GiomovaRisy alongdhe legs &4 4o bei pesitiongstat ohe obmwe frane

20 15 Secuegtld QbIAIOR0® Orfbe tieRAE0 TS 97 1@ Idloulel B QKL IGH5! Py e ! e0s

14 to significantly reduce I'eg stresses and 1ncrease rigi he
suppor t i ngptstionalt testrapit isherewtiedi st |iegy 14ltat Significhftly iedoce hieg

ot el SURED e dhéredRS R SERT sB ARG Srbwroaf the seldntieliga: ar ge
overal | pFﬁtﬁoﬁhfﬂ(ﬁ\/\W’utH ik R A6 PEyaly ot WeshBG b&lorté gagiﬂﬁiogib%ﬁ-

Accordi ng ?/ the rotational restraint provided to th
suppor t i ngladforst i eraltively efiéep nwatarsi mgdplharshor emvirgmnoands, tdred i yetpl ace

per f or man . f- LSt | ttorm J|In one enbodi nent of the

i nvent i Onﬁﬁﬁ;@ggafﬁa%é% Qﬁbdoﬂﬁc%%é 'n‘ichéjvg% af@?r%‘ras"@r?ggﬁ PhseRgure 2,
fitted arovmditicas:h Afcdrdmgly, theretairgml Féswhint pheviged ftol thet Rlgsi 1@ gl atform
10. Adj acent sl eeves 22 are connected by brace nenbers 24 t0 forma brace

frame 20. SHPROTBRACEIHEtMR 9D a ssalbinsiallig ddafferen improves | s in4pleoeal | ow
posi tioni B?rf@ltm gﬁﬁ'brs%q#_iﬁg@“ﬁ,@iﬁgtf&ln?ng the legs 14. For this purpose,
n caop

cables 36 (or cable systen) 1 eration with wnches or strand jacks
(not shown) may be provided on the hull 12 and coupled to the brace frane
20 for overi " %p\g ér%bgldln er%thgf mea?n%efngigrqe azt?r'ace frame 20 may include
sleeves 22, as shown in Figure 2, fitted around each of two or more legs 14 of
the self-installing platform 10. Adjacent sleeves 22 are connected by brace
members 24 to form a brace frame 20. The brace frame 20 is movably
coupled to the legs 14 to allow positioning at any desired elevation along the
legs 14. For this purpose, cables 36 (or cable system) in cooperation with
winches or strand jacks (not shown) may be provided on the hull 12 and
coupled to the brace frame 20 for lowering and raising the brace frame 20.
After the brace frame 20 is positioned at a desired elevation, the brace frame
20 may be secured to the legs 14 to provide a rigid connection in a horizontal
plane. In one example, the brace frame 20 may be secured to the legs 14 by
grouting with a suitable filler joining or grout material 32 (see Figure 2) or by a
mechanical connection including, but not limited to, clamps. Further, guides
(hot shown) may be disposed within the sleeves 22 to prevent the sleeves 22

from scratching the legs 14 during lowering or raising of the brace frame 20.

It is to be appreciated that other devices for lowering and raising the

brace frame 20 may be employed. In one embodiment of the invention as
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After the brace frane 20 is positioned at a desired el evation, the brace
frdme 20 may be secured to the legs 14 to provide a rigid connection in a
horizontal plane. In one exanple, the brace frame 20 may be secured to the
l egs 14 by grouting with a suitable filler joining or grout material 32

(see Fi guilius@tptent bhyFiguree@tane GL, §omeRCcandPinios! sidter, isbpiovitdld Fdrm t ed
to, clanps. Further, etgrw des (not shown) may be disposed wthin the sl eeves

22 to pr ePesitioning thedyase f@nef%ﬂ%grtﬁﬁdﬁgﬁé‘k hBartisytartys raclk raivayswer i ng

her
devi ceq 120 oM RERCRGh IR 5 14 iR oRE ZRRSRITh S I Ble B8 1,
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e R LT Py b e T e one s avar oo e
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are di sposed in nbvabl e engagenent W th e rac rai se or
| ower t he3Brillggratesihe chetinelﬂpl?rﬂ rnan R8seciyredor Lﬂttd:c:mdearrér}gemmr sour ce

t her I ct.Lon as re ed. Figure es t he
Ibpagie fra"ﬁ)@?%&aﬁ{b}n §‘i]?%%patﬂedquﬁéﬁ%daﬁ'f f%ﬁ%@fﬁaé& Ah#t a@?arrps 34
are di senfragrd20i “srpémom@d: lat rAdb YRS eldvatidht $he th8cd fRffe 2‘6 g
positioned at a desired elevation_ the brace frame 20 may be rigidly

secured t BYcheseayedite thedegshids ForF s courppsapRampsvd4 Witoepapatile teeth

onfigura ki ng. engage

Wth Che [ty cBifiodtaubAze t“héiréﬁ?ﬁa@%%aﬁﬁ%&g%ﬁoe'oﬁ%g@e PRI n
secur ed owithothiee thakr razivwﬂak Glﬁ ﬁrgAggC:St_)rﬁlliasTrEe§4hﬁrl@rba%érftﬁ%ﬂl%dmnlg'oQCkl ng
engagenent Wit e rack rai ) is way,_ the brace frane i's
prgvgnt eds?‘FLHﬁH 'Q§F?‘ilﬂr@’?96’\’/‘1%?édf‘sw@ﬁﬁ q'%mpﬁg3‘daye as@anged indoekiagl egs 14.
Wi | r [ vihded gtﬁ“r iIs to
beI aSp?e(S:?a e%erﬁ%@f%t&woﬂ{g rgn‘%r éélglpéa?%ebg'r ar-rgié I‘Tatﬁébﬁeéggcnﬁ?%ﬁ%% %he | egs
14 at di f praventecelremayndesirable mporvemiedisngnd iscrigidyesbaured t the lefgs gures 4A and

4B illustrate a self-installing platform10 with two brace franes 20 in a
t ow

While a single brace frame 20 is provided in Figures 1A and 1B, it is to
be appreciated that two or more brace frames 20 may be secured to the legs
14 at different elevations for providing increased rigidity. Figures 4A and 4B
ilustrate a self-installing platform 10 with two brace frames 20 in a tow

position and an installed position respectively.

In addition, while Figures 1A and 1B illustrate a brace frame 20 having
brace members 24 forming a square configuration, other configurations may
be envisaged. For example, Figure 5 illustrates a brace frame 20 having

brace members 24 forming a square and a cross configuration.

Further, while Figures 1A and 1B illustrate brace members 24 in
tubular form, the brace members 24 may take other forms including, but not
limited to, rectangular hollow section, square truss and triangular truss.

Figure 6 illustrates a brace frame 20 formed of a truss structure.




position and an installed position respectively. In addition, while Figures

1A and 113 illustrate a brace frane 20 having brace nenbers 24 formng a
square configuration, other configurations nay be envisaged. For exanple,
Figure 5 illustrates a brace frame 20 having brace nmenbers 24 formng a

square and a cpogfrettenfordnsellia datdhieat awtifhord Qe ewithbuensk %Ba
illustrate brace nenbers 24 in tubular form the brace nenbers 24 may take

ot her f or figalint|@negis Hegscird withirelesenas te Jogearasgular tholD.owAsself-i on,
t ' | ' .||l ustrat . f 20
Farmed of Tt pHARIUOR Iy BE ore desdtod i 4 WRkd2) T 3o BFEING m at an

of fshore pldtformwl @ heayt corsieried ashiill 021 legs e fRSuphertiRste A1 Manl gief erence
to Figures 7Ato 7D. A self- installing platform 10 nay be pre-assenbl ed at

a yard. THK@SEQNE. Prageaframey 20pmavalblynsoupiedyfo Anieapt dva afuthe iegs 14gs 14

for suppopfy . fr 0 |l v coupl ed
Lo at | oaotheiochpoihls Hay'0g dresqsERied IR, TG pePa SRR e T
requi r ed. s@lfingaling ptatidriretld mes/ be transportéchip ah affshore sife bRy daegé wansport ed

t ffsh ite a barge 40 which nmay_be towed by anot her vessel
(seo” Ft guibiopamy: Be, Ry B Banfier vEShel GReT0u Aty for y Sieprienneban ed

sel f-instghid i - bleH| idi i J ed on
t he barge 4 évq\ﬁﬁh_ﬁﬁe)g@m%}flgge ?ﬁ?ﬁggﬁég-iﬁ}llﬂslpgﬁ”f@gplgg#g?ﬁg)r)'m% ar?‘rI Hged in a
rai sed potie huh his suppodedien the bargge 400witTHegs ddaot the set-idstaling be

| nt er pose . and the. bar 0. The ., legs 14 of_the

sel f - Pnst g‘aﬁﬁhﬁeﬁgﬁ *‘)ﬂ&g%ﬁl'b %é?'sﬁg R 895@1‘?%'%%#5%%%699 &G Hbe

t r anspor t btdcerfrarhe @0 Mgy bkSinedrpbésd besveskithemulbe dhe mes drdech@wrhbe barge
40 or under the water surface 50 and pul |l ed agai nst the barge 40. After

reachi ng 698 4tf ibe self-indallingplatforrmd O ey be saopred tonievbangs #O or
[ |t -unt § . [ 6 | g i nt
suppor 11 natiind RSO Fooliis 18 e oot 12 Inay B fiftieshd G308 b ca 55

barge 40 or under the water surface 50 and pulled against the barge 40.

After reaching the desired offshore site, the legs 14 may be individually
or simultaneously lowered until the footings 16 of the legs 14 come into
supporting contact with a seabed 55 or are penetrated into the seabed 55
(see Figure 7B). Suitable equipment including, but not limited to, strand jacks
may be used for lowering and raising the legs 14 and other components. In
certain embodiments, the footings 16 may be interconnected by a temporary
frame (not shown) such that the positions of the footings 16 are fixed in a
horizontal plane and would not displace relative to one another during
lowering onto the seabed. This would prevent the footings 16 from penetrating
the seabed with a relative offset which would cause difficulties subsequently
when lowering the brace frame 20. After the footings 16 have penetrated the
seabed, the temporary frame may be removed.

After the footings 16 are suitably supported on or penetrated into the
seabed, the hull 12 and brace frame 20 may be raised relative to the legs 14
to provide sufficient clearance from the barge 40 (see Figure 7C) so that the
barge 40 may be floated away from the self-installing platform 10. The brace
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(see Figure 7B). Suitable equipnent including, but not [imted to, strand
jacks may be used for lowering and raising the |l egs 14 and ot her
conponents. In certain enbodinents, the footings 16 may be interconnected
by a tenporary franme (not shown) such that the positions of the footings

16 are fi %e¢hd aoamdyomezpaéabwbk@%amdew %d&.ﬂtond's'iiaha&§ én?ﬁg to one
another during lowering onto the seabed. This woul d preven otings

16 from pEaABEFaid ﬁgupleﬁiet%b“@obtaqm frﬁnr@ 2Q1(se¢ Fégwef Ela) onthiyca mokuladldcause

oot ngs TERLVEEAECAEY 1ot BRfbe LA B OAARELER Fosline Moo

renoved. #&d bradehﬁaarheCQO gy ﬂ@n@i‘cﬂy SBCIIH%H"M thy Headsoeh a6 Reagiswt ed into
the seabed, %e hul | 12 and_brace frame 20 may be raised relative to the

| egs 14 mf"ﬁ'i‘ W RyelR%3t- cl earance fromthe barge 40 (see Figure 70)
so that the barge 40 may be floated away fromthe self-installing platform
10. The brace 8 frame 20 may then be lowered to a desired position, such

as by |oweri ngUso'lﬂ)Iaeé)aB@ecﬁmurjjrmis;:tomtlmgmhbreelélrfsmmg Matfeee priogides 7D) or
by a rack %qt |nd %thm After the brace franme 20 is positioned at the
§@ity A °

desired p 50563 JiREPHRS r{ﬁ@r@)‘étef'ﬁgqsdld}’”ﬁ@ctﬂ%daﬂg akse | egs
14, h f
suc ﬁrﬁmhﬁs@s Ws@l&f gr@&h%h@r p?a%at%lfhéﬂ&%cﬁﬁwasgsgf‘ﬁa% ief \@ﬁg or

transporting the self-installing tform¥pro sta nhanced
sea keep| agtac plattesme which oxowld rdavget mmagﬂdoatheoplatfonn rargbanyitegsidé green

ol o caubiedEleta, TORRSEs TR i SRR cppbPtvhiacth @ vierin.

However, tHe pm—h&&mbkh%elﬁm@llﬁ?méﬁdﬁ% FAg B YIBBEdODd ant dsHRFE sﬁése”bI ed
sel f-i nstal |1 ng platformmy be floated to an offshore site w thout

assi st ancWithpubasgsistgace of atbﬁrgecdnﬁ@étqmnecmm thelhull st theselfdnstaliingt al | i ng
|atform re. Gher variations to the
p 2 bgﬁ rﬁ@( Eggoﬁﬁe@orla{%@gén%tm&ﬁfé

above- des envi saged. For exanple, the brace frane
may be supported bel ow the bar ge

Other variations to the above-described method may also be
envisaged. For example, the brace frame may be supported below the barge
during transportation. The footings may be disposed alongside the barge
during transportation. Depending on the topology of the seabed, the footings
may have equal penetration where the seabed is relatively even or have
differential penetration if the seabed is undulating. An advantage of the brace
frame, according to embodiments of the invention, is that a secured
connection between a leg and a brace frame is made after the platform is
installed on-site. This necessarily means that differential penetration would
not introduce structural loads in the brace frame. This is in contrast with
certain other types of self-installing platforms with interconnected legs, where
differential penetration of support legs will result in considerable structural

loads in the interconnecting bracings.

A method for uninstalling the platform may be performed as follows.
The secured connection between the brace frame and legs may be removed.
The movable brace frame may be raised to a suitable height so that a barge

may be moved under the hull of the platform and the brace frame (see for
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during transportation. The footings nmay be di sposed al ongsi de the barge
during transportation. Depending on the topology of the seabed, the
footings nay have equal penetration where the seabed is relatively even or
have differential penetration if the seabed is undul ating. An advantage of

the braceexampheFigies FCH. NThé hulrdal i Ricvadle bRRel ME§THd 80ppbited BAt 2
secured connection_between a leg and a brace frane iS5 nade after the

pl at f or m fhe bargsrwhile theslegsirnay bedifiedriaioss saiped positions Thealegsimagbent i al
trati | ' | in_the br f . Thi
e o PP O Uerb AN Sre Vb ind ek o BB PO I

is in contrast wt ertai n other €S 0
i nt er connanother bi#fgsorevdity, @r ydrd.f erenti al penetrati on of support legs wll
result in considerable structural |oads in the interconnecting bracings. A

met hod for uninstalling the platformmy be performed as follows. The
secured connecgy RliDeR e d : L.ennV; The
novabl e brace Prﬂ;grr}egrmy Ergeﬁﬂgi stg{:lstgga@azgﬁt gcgh(g%glglélﬂ?as@etthﬁagﬁaf? arge my
be noved conmdenationtilthe spectieatidmphdrpraaiict dhthebinaeatién.afartheeaofeyr 9
exanpl e Fi%Hr.e 7(%.. 'Il'he rr]1uILJ and tge% n%vabl e brace may be supported on the
bar ge whi F& G AdSIRNQIGHY N3 PEeR UsgdiTat BebyrReses| of destiriive ottty a§d my be
secured t Aot el 8 WecRkol SIbSARMRE dr Iné IRy BMRIT OTHl Snoflfidi@at i on.
e.g. another offshore site, or yard. O her en\{)o Iments wl e apparent to
t hose ski An@depturesncdegaribedoaboveritiotlst &1ei consitletdtk expeilényc awitorthand

practice e L0 Q. t h r certain term nol ogy has been used
for the p@&%@@@bg%%%ég@%dp&ﬁ@ %p;é?\d?g,d%{mf' not to limt the discl osed
enmbodi nrents of the invention. The enbodi ments and features descri bed above
shoul d be considered exenplary, with the invention being defined by the

appended clains. 10 Clains 1. A pre-assenbled self-installing platform
conpri si ng:
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a hull; a plurality of legs novable relative to the hull; and at |east one
brace frame novably connected to at least two of the plurality of |egs,
wherein the at | east one brace frame is securable to the at |east two of
the plurality of legs for providing rotational restraint thereto. 2. The
pre-assemilainsel f-installing platformof claiml, wherein the at | east
one brace frame further includes: a plurality of sleeves fitted around the
at least two of the plurality of |egs; and at | east one brace nenber

connecting the Aphﬁ'géé Mol S%Ifgﬁggtﬁingsplag%ﬁéﬁ‘@%ﬁ%ml ed self-installing

pl atform of cl ai erern the 1'eas ‘frame includes a truss
structure. 4. Bheulpre-assenbled self-installing platformof claim]l1,

wherein the at |.ea ttyo e brace frane . is securable to the at | east two of
the plurality @prP@g B{/]'egﬁﬁﬁo‘(ﬁbl%@’?t"f’%?o theimilkhgneat eri al and a clanp. 5.
The pre-assenblggdesstl nd | 4 | £ npri si ng:
a plurality of gu‘iedes ?%[%%S%Qéﬂ%ﬁﬂ%é@&%@n&%t@;da@%; lggg{sltﬂgévcgg&eand t he
at | east ality efrlegp) whereinythefatlleast dre bpacey fratieniy seduabblei dothenatt he at

| east two lLurality of leqgs. 6..The pre-assenbled self-installing
pl atform ﬁ%&ﬁ\&ﬁ?ﬁ? e p rr?lﬁ%roff I%%F PEqu‘ngg égtPgERaldﬁatrBinMQﬁ{e%st em f or
novably connecting the at | east one brace frame with the at |east two of

the plurality of legs;, and a plurality of clanps for securing the brace
frane to £he atlhPeBiSrass@nklied seitinstaliing ptajfooin bEgkimt 1 awtiessin dtieedtevat i on.

11 7. A | ' .platform conprising: transporting a

pre- assegﬁ%gggéﬁ’?df&nﬁr%gﬁ f”ﬁ‘g‘egf’g‘:!“?%ersm to an offshore site, the

pre-assenbl ed aeplurality oflldiéergspfitéd @re0rtP Y a8ilddst two of the plurality of
legs; and

at least one brace member connecting the plurality of sleeves.

3. The pre-assembled self-installing platform of claim 1, wherein the at

least one brace frame includes a truss structure.

4. The pre-assembled self-installing platform of claim 1, wherein the at
least one brace frame is securable to the at least two of the plurality of legs by

one of a filler joining material and a clamp.

5. The pre-assembled self-installing platform of claim 1, further
comprising: a plurality of guides interposed between the plurality of sleeves
and the at least two of the plurality of legs for preventing scratching on the at
least two of the plurality of legs.

6. The pre-assembled self-installing platform of claim 1, further
comprising:

a rack and pinion system for movably connecting the at least one brace
frame with the at least two of the plurality of legs; and

a plurality of clamps for securing the brace frame to the at least two of
the plurality of legs at a desired elevation.
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a hull; a plurality of Iegs novable relative to the hull, and at |east one
brace frame novably connected to at least two of the plurality of |egs,
wherein the at | east one brace frame is securable to the at |east two of
the plurality of legs for providing rotational restraint thereto; |owering

the pluralFity éfmetgrl foninstallingabsidifop@sidrmpriding: t he at | east one brace
menber at a desired elevation along the at |east two of the plurality of
| egs; and secufPRgPPHBIA P'r%a%%erah'@dbﬁeéfcf@smﬂsd@iaﬁ@rm k@ agtoffshasa stewo of t he

pluralityypf p}eegﬁerﬁblearé%lﬁﬁéﬂ%ﬂﬁﬂggﬁl?ﬁ&ﬁh %r ein transporting a

pre-assenbl ed se I nstall orm I ncl udes transporting by a
barge supporting tha hdle- assenbl ed sel f-| nstal ling platform 9. The nethod

of claim?7, wherein_tran rting a pre-assenbl e installing platform
further includes fl 36{:{'5"’@3&[%‘%’ g@%@?&{ﬁﬁ@ﬂ’%@l geiﬁ@t anding platform 10.
The nethod of clai ”laﬁed@?‘i‘:fr@ Brd%@sﬂrémenr'nﬂgalSi SotnebfPlo 9P fod¥t 346 Ofrrenber

further includes | oweri r:)g he at | east one Pace nmenber using one
cabl e system aHe Bluraliy rl@g&i)lwi‘il&fﬁlrsm gineastlond beacee fraom: -fmﬁmahﬂe?

e e 5ol B0 % et B BE G P Bha fo Gin P, o ot e
mat eri al and aregstm thdkto:
lowering the plurality of legs into a seabed;
positioning the at least one brace member at a desired elevation along
the at least two of the plurality of legs; and
securing the at least one brace member to the at least two of the

plurality of legs.

8. The method of claim 7, wherein transporting a pre-assembled self-
installing platform further includes transporting by a barge supporting the pre-
assembled self-installing platform.

9. The method of claim 7, wherein transporting a pre-assembled self-
installing platform further includes floating the pre-assembled self-installing

platform.

10.  The method of claim 7, wherein positioning the at least one brace
member further includes lowering the at least one brace member using one of

a cable system and a rack and pinion system.
11.  The method of claim 7, wherein securing the at least one brace

member to the at least two of the p!urélity of legs further includes securing

using one of a filler joining material and a clamp.
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