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Enbodi nents of the invention relate generally to apparatus and nethods for
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Embodiments of the invention relate generally to apparatus and

methods for improving the in place performance of a self-installing platform.

Description of Related Art
Various methods of installing offshore platforms are available but have

inherent problems.

One conventional method of installing fixed offshore platforms requires
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, self-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.

I S expensive due to limted availability and high



Alternative to using large floating cranes, self-installing platforns have
been devel oped. These self-installing platfornms may be conpl etely assenbl ed
at the yard and include novabl e | egs which can be noved up and down
relative to the hull using a (tenporary) jacking system The legs are
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on a flat seabed. Canadi an Patent No. 1,117,301 (Evans, Darrell L.)
di scl oses a self-contained jack up type drilling and production platform
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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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nortar. The connecting work is devised to be perforned 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 is
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stiffness to the support structure. U. S. Patent No. 3,593,529

(Smul ders) discloses a buoyant nobile drilling platformhaving a gap inits

side in which,i bl ] S [ mane drillin tform, The two
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IS rmvabl\t/) connec ed to at least two of the plurality of legs and is

secur ablSEPPELSHUCIHE) east two of the plurality of Iegs. The
self-installing platformnay be pre-assenbl ed before being transported to
an offshore site for installation. At the offshore site, the plurality of

| egs of the $bBf-RatentaNa. ngSpBH200(IMuighers)edisoloseeda imiayanhenstkikbedllinghe

brace fr . osi t.i.oned at_a Sir | evati,on al on he, at
| east t WO Eo#' ﬂae\}ngf%r%% E\ﬁso#'dfg'é@yhé%'ss(gegﬁ?%%’%f ﬁés'p&sgq amgrénqﬂ%ﬁt drilling
rotati opaltforest Tise BWo ipfatforms are floated to the drilling site and temporarily emplaced.

If a test drill shows the presence of gas or oil, then the permanent platform is

permanently emplaced and the mobile platform is floated away.

Summary

Embodiments of the invention relate to pre-assembled self-installing platforms
which are provided with rotational restraint. A pre-assembled self-installing platform
may include a hull, a plurality of supporting legs which are movable relative to the
hull, and at least one brace frame which is movably connected to at least two of the

plurality of legs and is securable to the at least two of the plurality of legs.

The self-installing platform may be pre-assembled before being transported to
an offshore site for installation. At the offshore site, the plurality of legs of the self-
installing platform may be lowered into the seabed. The brace frame may then be
positioned at a desired elevation along the at least two of the plurality of legs and

secured thereto. This way, rotational restraint is



provided to significantly reduce |l eg stress and increase rigidity of the
|l egs. Wth the increased rigidity, it has becone possible to instal
platforns in relatively deep waters and harsh environnents, and yet
preventing | arge overall platformsway induced by adverse weat her or sea
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sel f-install pl form after nstal tion, gure 2 s

cl ose- uplgﬁ] %P %fa < &h OB{J:%@Se @(.? 88%*?1 ELL'? dHPSSt l% ‘%hcru H%'?'%QI'?W@

pl at f or retmictiiragloadt iim@he brace frarﬁegure BAillustrates a self-installing

pl at f orm having a novabl e brace frame novably coupled to the | egs using a

rack and pinion system Figure 3B illustrates a | eg and brace franme

connect ié’ﬁepbeﬁ:ﬁﬂﬁgn%thg mmnagcur ed arrangenent;

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-installing 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 self-installing platform of Figure 4A after installation;
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Figure 3Cillustrates a | eg and brace frame connection of Figure 3Ain a

secured arrangenent; Figure 4Aillustrates a self-installing
platformw th two novable brace franmes during transportation according to
one enbodi ment of the invention; Figure 4B illustrates a self-installing

pl atformof Fi QUT@uréA’Salfst@rtopr\ﬁé\@' bRk Rdvable braceFerereaécd)r%n@[ tORNE ew of
a novabl e brace frame according to one enbodi nent of the invention;

Figure 6 i lemRadimest obthednyentiggy al | i ng pl atfor m haV| ng a novabl e brace

frame fornmed of [u enbod nment , of
I nvention; and F?gﬁre @ﬁlﬂ%{} aggé %A ?@E'%%al? 3’4% V@@qﬁe’ﬁ‘é’g P% bﬁ‘??_t alling
a sel f -i nsfainmé rfgrrpbat o amtree oswictord @c@ﬁﬂii@t{@dbﬁ@némod‘irhénﬂ Y efpie! ON.

invention; and
Figures 7A to 7D illustrate a sequence for installing a self-installing

platform according to one embodiment of the invention.

Detailed Description
In the following description, numerous specific details are set forth in

order to provide a thorough understanding of various illustrative embodiments
of the invention. It will be understood, however, to one skilled in the art, that
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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Det ai | ed Description In the foll ow ng description, nunmerous specific
details are set forth in order to provide a thorough understandi ng of
various illustrative enbodi mrents of the invention. It will be understood,
however, to one skilled in the art, that enbodi nents of the invention may

be practi caderlohhOWt isSeBeOhppidciatéd tthgs thes PO f2 talehRl Fsrmdd oPloMedr
i nstances, well known process operations have not been described in detail

in order ndéuitableigtiustwesan¢lugingbbeliund lipated taeatbasgp tipesbudyantbotli nent s
bei ng described. In the drawings, like reference nunerals refer to sanme or
simlar functionalities or features throughout the several views.

According to entodi swsgating 1ége 1unyetie 8&lf-instaliiy platforpl abf sremmionabiedes a
hul I and supporti ng l'egs, at Teast one brace frame is provided which is
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and yet prﬁgﬁgtélgw:\ﬁ]@ gpstanepaviddt BhTtRE RuiVal: Filg.ures 13951%?%?%1‘0%3“&‘19 to

Fi gures 1A an ich"illustrate a self-installing plat ccordi ng
to one enbbdiesedre piovides imthenhubr2 thurrengivingatiepegsal4 @emd( alfowiog)thand

f i | |.at i vely, hul l 12 is ill
structure RO S BRATEHof it bt ariihe B LR LR 1B08 1457 e
appr eci at edred $tatvetdlg shtdidedlgodBon hewhRhRE 16ds P4 Aeiy Bl :plblﬂhill‘? sﬁfplbﬁfr_cﬁgr es

including, but not limted to, a barge type buoyant hu
suppor ti ngbY dBe hull d2. ¢ nkhes il 129nav. imgurps L suppadedren mobasge 4% ati ve

to the hul 2 i | ral S

position aﬁg&ﬁoﬁ%&é?gsq%ggqﬁg@ p%%écgé%ci ?C?Zrﬁ]e gﬁ@%ﬁaﬁ g]rqf”ttée)\agg?ég ati onal
Zt at us gffﬂrMBpn:iaﬂiehgmt ﬁkédlylgarrEIrIgef themels. M’anttheLHa%“éoypﬁﬁilﬁgnll legariﬁg mi% be
i sposed f.or, i ndependent rtical novenent relative to the hull 12, such as
by usi ng d“ﬁ?@ﬂf‘?fg?'glggfee&égr% Iggs 1drarerawsigd relptive-iqytheBull A24ntp am,

t hrough h j ; I Livhag : and

al | owi ng ?hgélllgg?o%ﬁg%ﬁoﬁﬁ@hf%méﬁl orH %ﬁgégﬁ t%?ﬂ%"?? aAnQ(gglr)'tq%tfyi’ (])tﬁe( Fi gure
1A), the llegs 184mayebstsensred to the Auba® tofikedlprarrangshthehldgse14 égthd4 may
be partial.l%t Bu(ggor ed by the hull 12. The hull 12 may, in turn, be

support ed IBrage Pa' 'R0, " Addi t i onally, the legs 14 may be secured to the
barge 40 or hull 12 during transportation to fixedly arrange the legs 14 in
the raised position. During installation (Figure 15), the legs 14 are

| onered rel atiJe Riguteselh@nd 1B, thet selainstalingpladiernmos?d indudes fautileas t he

l egs 14 s ) it | | : e : secured to
t he hul | lljlg'pgf)tnf%d)]grdwéar ﬁﬁn%ég?@heétﬁggsen{%)qlﬁ'%phse%? gfsl'éa'ﬁ?ée/'ﬁognoﬁtsl%gﬁ.
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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In Figures 1A and 1B, the self-installing platform 10 i ncludes four |egs 14
of tubular type. In certain other enbodinents of the invention, a
self-installing platform 10 may have ot her nunber of |egs 14, ranging from
three and above. Also, the legs 14 may take other forns incI udi ng, but not

amted to I eclangue rQé’cng%%‘étlégég‘gﬁ@é&?ngg proHagd W'ind: truss.

At bottom ends f oot provi rowsge
suf fi ci ent andargiddy wiethet sipdoey striétuees @fethel“sa’lfemstaulrtmplaimdmediOEE thexanpl es

f t abl f | ude, but t i t t d
Cnne. o Grddd BESRA Pifcuat.cadeast onbrace Game zﬁﬁéaxkzgdé%&%gq?ﬁ; a
cross- sect 'tc?'&ohﬁé&e&t uga@mm%% 93 oy hﬂf‘rft&é éit% af %% Hé'ngg the

. e are

| egs 14, may be provi Furt after t owered intfo an
install ed bmetir@me 2hes h‘@gabl]a4a|nag the I@cmeaﬂbteqoctshtearmdl at de osuwdreas by
bol ts. of the I

i ncrease Sfiﬁl{%cgseig\%@%g: gi Scte;ﬂ}ﬁn i\ é@ﬁ'ﬂ)% ést P&EPM?%RB%ESSM °

sel f-i nst atdtafiehdl! aist@ind &O prévitde tongielibsy ﬂp%tsugﬁmcé’ﬁﬂ;} iredlies | g
| east one brace franme 20 may be provided to connect "at |east two Iegs 14 at

one or nor 8lressesaANG Rcreasr: rigidityeefsthecsupporting: struelte 20 the satfvesiallingl ong

brace 1 ang 0 e GoN i A Rofies R lin] M fos oM iR YR BRT o B 011 e

to the | egplafférme & gridtiveintdeep ewsiees | agd sharshs esnvivodimdits easrl Nyegi dity
of the sup Ortlﬂ‘? 7tructure of the self-installing §I atform 10. Wth this
i ncreased PEYPEITY laige Rueral glatiers mway, dused li’)baﬂ gts9l Westhart o feai n

rel ativel yodlRfifornat @(c%o%ﬁgggrﬂﬁ% rgﬁiohgf”?@éﬁaﬁmt ?Ftﬁnd’&f t@rtﬁ‘\;‘agégnﬂt lhar ge

overal | platformsway indu erse weat her or sea conditions.
Accor di ngl syppoing osteudtoreal ofr astSIeben$tabanV|ptEﬂJrltm iipgovesysthé4 irorplacgpor t i ng

structure of ;a _self n m i nproves the in place perfornmance
of the se|Rerf‘%{g’:aé‘|°Fﬂf3ﬁ%P8lff%§ﬁ@“9 plzﬂ% O'M-n" one enbodi ment of the invention,
a brace frame 20 may include sleeves 22, as shown in Figure 2, fitted

around each of two or nore |egs 14 of the self-installing pl atform 10.
Adj acent sl eevdB Qe grebedimesattafdthpyinkealien, neisaee frame oG onay andludee frane

posi 11 oni ey a1V ERhY 2o R oy s E¥ R elsPe RSPt pose.

cabl es 36 tn@rseﬁabi;teumgspletfbrmmozomﬁacaint GleaVidsh2ang pmnettest bf)“lﬁ'ad:@c ks
(not sho \é@;ﬂrgy be pI’OVI ded on the hull_ 12 and coupl ed to the brace frane

20 for | §reard toafaym@ PReceyfraeee 120and hep brage diame 2 isadeovablyre 20 i s
posi ti One@oﬁﬁ)le‘a Bk @gs el'4et‘6a%J\dW ogﬁlﬁnmﬁa&eary %Qﬁe@@ é@’ﬁoﬁealéﬁé:med to

the legs 14 to provi e ari necti o rlzon ane one
exanpl e, tégs Béacleor tfasrmtﬂposmycettée$66u(roed3ab¢e tslpsten@gim d:do;hafrag'omwtntmg with

table fill | Fi 2 b
rechan, caringinsopr Sgandnachs: At hetdnay ive Reveed o did g e
gui des (nebuplaavd) theBlraee HhmRO3EdomMdwlirihgt BRd Srb%w%he?%rééé Rafmeenp the

sl eeves 22 fromscratching the legs 14 during |owering or raising of the
brace frafepthe brace frame 20 mp@%tt@mﬁ et: patesyredrelevatidre thel dvace fafrer

| over i n.g Qaq'?égba's%%u}&ft& l%cf%gfsr% provi a f% (frTBnr?géauon llnna gl"eIZC?n IOdI ment

of the inven
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 conrection including, but not limited to, clamps. Further, guides
(not 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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illustrated by Figures 3A to 3C, a rack and pinion systemis provided for
positioning the brace frane 20 along the legs 14. Particularly, rack '
rail ways 26 are nmounted along the legs 14 while pinions 28 are nounted to
the brace frame 20. The pinions 28 are disposed in novabl e engagenent with
the rack rafldstysd 2 Fiurésisze t03¢ 0¥efack Nehd pafién fdyarem 28, ploiRidd Rifons 28
may be actuated by a power source in either rotational direction as
required. Pogiiiceirgpthe biaserfsares 2thalongatbe legartd. 2Baiticulatlyunacic tailvaysr

unl ocked ar. e i n_ wWhi | a 4 ar.e. di aged wth the rack

rail ways Zg%a%gtrgsub'ﬁg %nggﬁf (rf%(-??se”?%dv "? %8@??%&@%“&%@9 E@d?@cgvati on,
the brace fiaane280 THeypiBR NI ZB dr‘é/di%Pés'éd?m fmevhbr émfgyehfentith iHY gcRur pose,
clanps 34 with conpatible teeth contfiguration as the rack railway 26 are
noved i nt o rRiAMSngOenb@daisener lawes thacbrage Krame |20 ytbe J8niops R enRCbe
illustrate ' - d_ar . 1N which
cl anps 34 aPREe BRE gbAFRottd fh BB nSl Al RERE=F TG M8 6.
This way, 6Badllisteates thexbrac2Oframe@einemi adsécured wrdedookeldl ranyem@nttia and i s
rigidly secured to thg | egs, .14. Wijle a sipgle brace frane 20 is
provi ded i W I'ﬁ%gﬁ'ﬁﬂbosl ¢ &g dizengagedswith the raébf@ WsedO+ HHfter s Rackor e
brace franpgm0208¥% - ey | i j I j gas for
providing increased F?(l?sél I ty%géf gﬁélgé;d fﬁﬁéﬂhg%? I@Ir%é’tg;%{ﬁe ?Oe}??aty) B

sel f -i nst aligidhgsetwreti donthedegs t1d. t Wor riageirposmesamPsi 34 withovorppsiitieon and
an install ition.res tively.. In _addition, while Figures 1A and
I8 111 uot r GEUPEOaERRF RIS s ihauR0. et e b RoK p AeG BT o
confi gur atwih, thet Rk EORfdy8UPEL | PRFIre3C NRuRite S aBg thrater framan2ben &igure 5
illustrates a brace franme 20 having brace nenbers 24 form ng a square and a
cross conf$efned iriocked arranggmenérin WikEh €lampsiridsaeaaganges in|lpgsng at e
brace nmenb i r rm: ac r r forms
i ncl udi ng,gﬁbqsﬂg%ﬁ%éfﬁ}l M#lnﬂg {%C?( @é%"%@%ggﬁ'ar?l}%?%&/ Z%%ﬁrgﬁé/ i%grgé p§uss and
tri angul arprevested fForgumneleSirableuabvanentseart Bawgidlyaseu footheddgofi4a truss
structure. A nmethod for installing a platformat an offshore site,

W thout use of a floating crane, is described with reference to Figures 7A
to 7D. A self-i I & s l1ad The
el f-1 nst al 11 g ol et o Loy e e S0TBbroiall i ERURER 1293 18, ¥ o o ng
the hul |l 1% appresiatéeddsat taweobmace bfacnfrad@sridly atayybe saplired todthatlegeast two
of the le 14.. O her conponents nmay. be. pre-assenmhl ed if requjred., The

pre- assenb 4qt g'é%@ﬁr%?\éﬁqrﬁgp%lpé?‘('ﬁm 'fgrer?ﬁ’? y&! 'tt%mgﬂﬂi’rr?égﬁ% angr‘f‘%ffshore
site by aijinatgte 40 sHMiabiaNmy PRatiaed 0bWitANBLH &rak8SEaesS2E il guidw 7A for
a side view of a barge 40 supporting a pre-assenbled self-installing

pl at f or m BOpitiopzand gnlingtaNed pogitionréspeztivelysupported on the barge 40 with

| egs 14 of the self-installing platform 10 arranged in a raised position
and al ongsi de the barge 40. The brace frane 20 may be interposed between

the hull 12 andntdeitioa; geilddFighres 1£end1B dfustiaee addrbicé MSined ROMGvVit f orm
10 may be secured to the barge 40 during transportation. Footings 16 of the

| egs 14 mNRGeMAMRBYSLr FINYNGth&qBaieyeofigusatiomqdhet ranfigirationsmate 50
and pul | eg i h i eaghi desi ffshore
site, the Iegg@\yligiiée%yqf)%a?gﬁrpé%dugpfjgle 05r mglg%ﬁelté a%g%jﬁggyﬁ%\%e?(zj aﬁ’ﬂﬂ | the

f oot i ngs b6acsf mehtbdre@4 formogna sjjnae supparossigonfiguratien.wi t h a seabed 55 or
are penetrated into the seabed 55 (see Figure 73). Suitable equi pnent
including, but not limted to, strand jacks nay be used for |owering and
raising the | eggrthdr afmilet PRIurEéOMIONEHY SiB liMugtRite abraceMaRthpERL 94 The
footings 16 may be interconnected by a tenporary frame (not shown) such
that the pxilarnfory, dhe breca owmmbers 24 matakexether diomnsdndludingabuphaine and

woul d not ;. di | ace r ihve Lo _on 10t her duri,ng | ring onto,the seabed.
Thi's woul TEE, Bh TRt el 8ePRaln Sani ifag A hEha B kiR 5
relative Piguset iNBteNesBWIrEcs faste Qfoéﬂn%tl bf 8sruselgequast | y when | owering
the brace frame 20. After the footings 16 have penetrated the seabed, the

tenporary frame may be renoved.



After the footings 16 are suitably supported on or penetrated into the
seabed, the hull 12 and brace frane 20 may be raised relative to the |egs
14 to provide sufficient clearance fromthe barge 40 (see Figure 7C) so
that the barge 40 may be floated away fromthe self-installing platform 10.
The brace fra i Sitti as by
| oweri ng cabl egm3§%égﬁ%lf%gﬁgg£ﬁgegwéaﬁr¢ r@gﬁgqg%g‘h?g%gﬁ% %"E’Pgtr’]%%gf aby a
rack and pifleating syrsnemis Afeseribedhevibir aeferémeamto Kiguespdhi ta diied At s¢lfie

Soch 58 BRI P AB oLl S St
transporti patidi® $6hhay Beiphike ROhRI 2bf REE 1 RYisUBBofingDihkl | @@%ngrug}anced

sea keeping characteri'stics during tow, "and also mnifmses risk o reen
wat er, i.eleasélang beiog Femmel meyeblyf caupled t6 |aiwieasgt tme ofpthat legsmi4.whi ch

| d t | atform and topsi de nodul es t her eon.
Honever - 1 P8 PR BehET rEEba RS e RV Rer or et e -presaRed e
sel f-i nst akkif-nstaling brtformay0 beay boatrshdredid M bEbRse St sy Widdhgeiuo
assistance of a barge. In this connection, the hull of the self-installing

pl at f or m miighemeyr hedowed P apgtier vesselctsaed:igure 7A forreside wewael ans t o

t he above- j ; Al . I . race
fram my ba SR e i S b B i M g
may be di sfiesbdll dl2oisysupigortérk dpathgebdige 4§ witnsgordadi tre sBEpestdiing on t he
t opol o of e seabed, the footings y hav ual. netratio re the
senbed”) s Pl O Giaperagh 540500 ROGIE TG ARARAS 15 B 3% AOne BBabed i s
undul at i ngpra08 fAMa@R0aAsy Ok ihl@pbsafBefiWc@MBthe 3RMOTTARNY tHOLSIHRAD NERES Of
the invention, is that a secured connection between a | eg and a brace frane

i s made aflegs theofphat seff-installinggiatfarad 10nmeiyt be sHeusethde dbeabarge A@ans

that diffegent] ti | g n intro e structural, | oads, in the
brace f ranae%ﬁéng‘g&?%b@m?&%ﬁg% f??il'éef [ézgisnﬁgﬁ}?é{r 6% 9!)3@9389 beloW the

sel f-i nst apdrigagtPdedidErthe Wdtdr émwe:wagatpemea_@gainm Bajdd@rential
penetration of support legs will result in considerable structural |oads in

t he i nterconnecting bracings. A nethod for uninstalling the platform
may be perforng 1 t; ] . . prace frame
and Toge my. be 1dmsaBhitifne deiFenraEBle SRENACICATHRMAPES i Begy

sui tabl e h®i giulmebbsaly Bbweredeumtiytheefoutingd tddsfr thehéedsullh odmehimtgpl at f or m
and the brs%%%or'tfn%n%o tsa%? V\];H%r 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

8



exanple Figure 7C). The hull and the novabl e brace nmay be supported on the
barge while the legs may be lifted into a raised position. The | egs may be
secured to the barge which then transports the platformto a destination,
e.g. another offshore site, or yard. O her enbodi ments will be

appar ent 1t GrdrROS%) pidy tch bB oRréd ttofd Q@I@bﬁé’(ﬁ‘ﬁ?‘%ﬁ@ﬁ | RR1Ohs y‘tyflaoi%ering

specification and prdctice of the I nvention. ernore, C
t er m nol ogyahles Beeoupkedtid tre bracepfrapes2 (sée digurei PD) we byl arratly ,anand not

tolimt the .disclosed , enbodi ments_of the.inventionp., The enbodi nents and
foatures ABTUP BUSETEo AT Nt PrAGs ramesA i BOS BTh LIS g tad PAREP R ont i on
bei ng defi ﬂ%d |-k i r

sel f-i nst al’l‘lﬁi?ﬁge\/cﬁ gtgq‘r%?gn?conp?iésri%?%? SSCL&FSI@I t;@thelegﬁ%, ﬁ?ﬁf??ﬁvf%{mﬂ%gs

nmovabl e relnateual 3bHor by clamps 34he plurality of |legs having a plurality of
bott om ends unconnected to one another, the plurality of bottom ends being

provided with a plurality of footings; and
Using a barge for transporting the self-installing platform provides

stability and enhanced sea keeping characteristics during tow, and also
minimises risk of green water, i.e. relatively compact mass of water flowing
onto platform, which would cause damage to the platform and any topside
modules thereon. However, in certain other embodiments of the invention,
the pre-assembled self-installing platform may be floated to an offshore site
without assistance of a barge. In this connection, the hull of the self-installing

platform may be formed of a buoyant structure.

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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at | east one brace frame novably connected to at |east two of the plurality
of legs, wherein the at |east one brace frane is securable to the at | east
two of the plurality of legs for providing rotational restraint thereto,
and wherein after installation of the self-installing platform the at

| east one hixaesplé IRigEre BCHequeeull And e dhioVBAS braddnfly @@%UBFHH%'OW of
legs at an elevation that is free fromcontact with thé plurality of
footings arlfe Rasgapdile the legehmayrhe Uftackintd adaisedfpasitional ﬂnmdpgﬂ rmef dem of

ol ural i 1y oEeat LR BebeioBIohief e RESabRF e P TREY R0 a9 of

| egs; and anotleasiffshoee biteasr yaraber connecting the plurality of sleeves.
3. The pre-assenbled self-installing platformof claim1, wherein the at
| east one brace frame includes a truss structure. 4. The pre-assenbl ed
self-installing f ' ' t. o frame
i's securable tod't%hgF gﬁ{ theog@te ﬁ,t%n\/\ﬁﬂo%: et ﬁ@‘?{)r?hpg% Ffﬁ?/ée%fs kﬁggsmb@%o%étaﬁ$ma
filler joi ebongideetion afl tharspexifidatiop.andSprathiee pf ¢heassentibed FRetHerimasé al | i ng
platformof claiml, further conprising; a plurality of guides interposed
between t nESRaHEMTINGIGHY 76 0688 ised PhincplirBas o AsSertiisecirie Aty o
:282 for pheyelihigtRe bRlci¥eBle@Bolitferts drafstintémic. tihe BiboRirhtytsOf

' and features described above should be considered exemplary, with the

invention being defined by the appended claims.
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6. The pre-assenbled self-installing platformof claim11, further

conpri si ng: a rack and pinion systemfor novably connecting the at

| east one brace frame with the at least two of the plurality of |egs; and
a plurality of clanps for securing the brace frane to the at |east two of
the pluraligiyingf legs at a desired elevation. 7. A nmethod for installing a
pl atform conprising: transporting a pre-assenbled self-installing
platformto an offshore site, the pre-assenbled self-installing platform

conprisi ng- a h%\l Me—assembled self-installing platform comprising:

a hull;

a plurality of legs movable relative to the hull, the plurality of legs
having a plurality of bottom ends unconnected to one another, the plurality of
bottom ends being provided with a plurality of footings; and

at least one brace frame movably connected to at least two of the
plurality of legs, wherein the at least one brace frame is securable to the at
least two of the plurality of legs for providing rotational restraint thereto, and
wherein after installation of the self-installing platform, the at least one brace
frame is secured to the at least two of the plurality of legs at an elevation that

is free from contact with the plurality of footings and a seabed.

2. The pre-assembled self-installing platform of claim 1, wherein the at
least one brace frame further includes:

a plurality of sleeves fitted around the at least 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.

S. 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.
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a plurality of legs novable relative to the hull, the plurality of legs
having a plurality of bottom ends unconnected to one another, the plurality
of bottom ends being provided with a plurality of footings; and at

| east one brace franme novably connected to at | east two of the plurality of

| egs, whergin t h‘ﬁeat;rrjeeé’s%ten%lgdbrs%g‘%nétéﬁ‘l PlafiGoy’ 3p! &idity the ﬂfrﬁe‘?aSt two

of the plurality of legs for providing ro at onal restraint ther

| oweri ng t kemplrigingtity of legs into a seabed; p05| tioning the atf ]
| east one brace_nenper a desjred el evation a t | east, two of the
plurality of | easrac‘éﬁad pinidn SYg ?CH 'EPOW‘%%QW%&E %ﬁ% ErrieFet o t he

at | east typanef withenPhtledkt fdo @Fthle%ﬂ@afﬁfy Se§d.aupfion that is free from
contact with the plurality of footings and a seabed. 8. The nethod of

claim 7, wherei A Riv@lipol eiRMpsadopsecuringiisl kidcedrdme tethe bt tepspheo fobr m
el 11 nst afls B rLBr B gotkgSBHB o "6l ai m 7. wherein transporting a
pre-assenbl ed self-installing platformfurther includes floating the
pre- asserrbl7ed Sg%étlhrc])%tfglr Inls?a IlnpgI gtpfle?ﬂr’orpm comprising:
transporting a pre-assembled self-installing platform to an offshore site,
the pre-assembled self-installing platform comprising:

a hul;

a plurality of legs movable relative to the hull, the plurality of legs
having a plurality of bottom ends unconnected to one another, the
plurality of bottom ends being provided with a plurality of footings; and

at least one brace frame movably connected to at least two of
the plurality of legs, wherein the at least one brace frame is securable
to the at least two of the plurality of legs for providing rotational
restraint thereto;
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 at an elevation that is free from contact with the plurality of

footings and a seabed.

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.
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10. The nmethod of claim7, wherein positioning the at |east one brace
menber further includes |owering the at | east one brace nenber using one of
a cable systemand a rack and pinion system 11. The nethod of claim7,
wherein securing the at | east one brace nenber to the at |east tw of the

3] ;Jra! i ty qu. ! egfhef Heth6d dfn@hides RR&MIH HosHRhY ANe Rfledsf bhberakgl Ni ng
material and a cl anp.
member furrrt%er 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 plurality of legs further includes securing

using one of a filler joining material and a clamp.
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