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20 BACKGROUND

The present invention relates to floating marine platforms in deep water
environments (e.g., over 1500 feet or 450 meters) and methods of installing same. More
particularly, the present invention relates to a novel multiple buoy platform that supports
a platform with a plurality of buoys and method of installing same.

25 In an alternate embodiment the present invention relates to a method wherein
multiple buoys can be used as part of an installation method to place a marine platform
upon a single spar support.

In an alternate embodiment the present invention relates to a novel specially
configured multiple device support enabling replacement of one device while the other

30 supports the platform.

Many types of marine platforms have been designed, patented and used
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environments (e.g., over 1500 feet or 450 nmeters) and nethods of installing
sane. More particularly, the present invention relates to a novel multiple
buoy pl amenrmsiohht supports a platformwith a plurality ofCHISY2888 net hod
of installing sanme. In an alternate enbodi ment the present invention
relates to a method wherein nmultiple buoys can be used as part of an
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Connection Docking to Auxiliary Vessel
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5,439,060 08 August 1995 | Tensioned Riser Deepwater Tower
5,558,467 24 September 1996  Deep Water offshore Apparatus
30 5,706,897 13 January 1998 Drilling, Production, Test, and Oil
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WD 02/ 3501-L 5,722,797 03 March 1998 5, 799,603 Ol Septenber 1998 5
5,873,416 23 February 1999 |10 15 20 25 30 5,931, 602 03 August 1999

5, 924, 82WQ02/3WYy 1999 6,01 2,873 11 January 2000 6,027, 288CPASEER{0MEry 2000
GB 2 092 664 PCT/ US01/ 28098 Fl oati ng Cai sson for O fshore Production and
Drilling Shock-Absorbing Systemfor Floating PlatformDrilling, Production,
Test, and Q3,78 M7age GaMaschniO8vi ce Floating CaiBsmdfoc Offshoret G eat Dept hs at
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single floater t%fﬁ? marine platformcaonstructions is_ that_ the single

f1oater Frust5$8:for notdsFetapayfe? vePyilling Brpdugtion, degaangd Qilt ur e,

“transport, and install. In a nmarine eg%ir:{%r’&%% such a structure nust
support an oil and gas well drilling rfig-or proauction pl at f orm wei ghi ng

bet ween 5, 00993160240, OFDAugNE 1089 080, Dodise farroll PrdaéierDAWGrea) , for exanpl e
(or even a package of between S00-100, 000 tons) (508, 025 kg - 10l , 605, 000
kg). BRI EF SUMMARY OF THE | NVENTI ON Depths at Sea

Storage Caisson
10 5,924,822 20 July 1999 Method for Deck Installation on an
Offshore Substructure
6,012,873 11 January 2000 Buoyant Leg Platform With Retractable
Gravity Base and Method of Anchoring
and Relocating the Same
15 6,027,286 22 February 2000 Offshore Spar Production System and
Method for Creating a Controlled Tilt
of the Caisson Axis
GB 2 092 664 Ball-and-Socket Coupling for Use in
Anchorage of Floating Bodies

20 One of the problems with single floater type marine platform constructions is that
the single floater must be enormous, and thus very expensive to manufacture, transport,
and install. In a marine environment, such a structure must support an oil and gas well
drilling rig or production platform weighing between 5,000 and 40,000 tons (5,080,250kg
and 40,642,000 kg), for example (or even a package of between 500-100,000 tons)

25 (508,025 kg - 101,605,000 kg).

BRIEF SUMMARY OF THE INVENTION

The present invention provides an improved offshore marine platform (and
method of installation) that can be used for drilling for oil and/or gas or in the production
of oil and gas from an offshore environment. Such drilling and/or production facilities

30 typically weigh between 500 - 100,000 tons (508,025 kg - 101,605,000 kg), more
commonly between 3,000 - 50,000 tons (508,025 kg - 50,802,500 kg).
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The present invention provides an inproved offshore marine platform (and

nmet hod of installation) that can be used for drilling for oil and/or gas or
in the prvwaduwesioah of oil and gas from an of f shore envi r onPEAIUSOERYMS
drilling and/or production facilities typically weigh between 500 - 100, 000

tons (508, 025 kg - 101, 605,000 kg), nmore commonly between 3,000 - 50, 000
tons (508, 025 kg ThéapiamdoDtheresent inviikdidi’thas Piovides alibifineXflattoth tHaeis
apparatus of the_ present invention thus provides a nmarine platformthat is
conpri sed of campyised of pjurghity<yf speced apart PUBYSARd syperstrachyes Bavingca PRrPhgsy i ng

a periphery j ' f. L1
att achnent p%)hlsa flt{nlcfcl)lﬁg% % ﬁ’gaé@% Btédcga?) Llln}’l){tﬁér%) Slé?)%‘l%,@)ﬁl? gft %hgpeg%hé#é@@ffg h 8?Jﬂ%i brlf each
buoy to the AhatticulatingULRansdtion §oius €achudlieo thienidtfdriSsupérsirienl esent

i nvention uses articulating connections between the subnerged portion of

each buo§ and t heTheprpasatusefithe present invantienuseparticulating.cannseions beipeon the

I nduced notigns durjng,the.structural .life of the appara . ch of..the
buoys wi I ropiPe pibt B ek ihda8h e e imo O QRBBbE Bl gRtioto

ot her dynanm gai@indiceEyiisyiiRingdhe dtachRilSlife of\Hel gpphatdsng connection” as
used herein 1 o should be understood to mean any connection or joint that

connects a buoy t Bacheftheinwyswillimoue dye to cumentiand/onwingdlangdiod weveastion or duss

and all ows the support. buoys) to nove .relatiyve.tq the superstructure .

ot hout *sepal SR REH RHTAE LT o EST TR R ATHE etk canpalcn o 1o6d pivgin
super st § gct ugieuld 8enRersRod tBEneM &BNBGHEB8EoPBLYSnOhal toMeks! 4 bRSE tPthe he
so connected buoys is reduced, mnimzed or subStantially elim nated.
"Articul at i ngnpefstmotwne diansmits oaal and sheap foraes, andallawsithdsypporbney(s) tegnevebuoy

to a superstrycture wherein axial d . tangeptial forces are sybstantially
Lransni ¢t ed, TRV the SanrrSrutusgy wilhats; SE AR nd; Shaisthe hending, Mgt e

or mnimzed SQHIN Al ] ' @[B.ggeé uoy
and the supe?é#uctu?gﬁ@sgp gfosﬁ{r%cetg%e:tg%h? ﬁﬁ?ﬁdﬁeﬁgﬁ e'aﬁggﬁ?i(%u \Qﬁ’glgtwop
connection) thesneotecesidinopuisyedwed, iininized batubstanially dimiestpé CtArtienlating
attachnment position, the cqonnecfion allow ng for sea state induced. bup

mot i ons1@hi | EOHRERHOR"A2AGIseroEAdP It Bovably COPBACHBE fDUSY, & & SEpgrsiuGRIrG herg
present invegg: | | L ' a
present | EBORPEALERD [Redtihd ARSPRARESRIMIRLACRRE IR OPRITG ©
and buoys t omengasiis sdbdtatiaily aaducd Sorl mimimizednthoolighethie, joir eallomissge ndlative

I nvention provides mar i ng BI atfortgl wherei n each of the articulating
connect i ons MO¥FPRIBRIDEEHEENLEE BIRH Y the SIeTdrusHte-convex engagi ng portions. In

an alternative enaqgl,AERon (¥hich L:Xt%esa?llarﬁéfﬂﬁiﬂg%hﬂﬁeciﬁﬁn)cgoﬁﬁéc?sse%gh buoy to the

20 platform at a respective attachment position, the connection allowing for sea state

induced buoy motions while minimizing effects on the platform.

The apparatus of the present invention provides a marine platform that can further
comprise a mooring extending from a plurality of the buoys for holding the platform and
buoys to a desired location.

25 In one embodiment, the present invention provides a marine platform wherein
each of the articulating connections includes corresponding concave and convex engaging
portions. In an alternative embodiment, a universal type joint is disclosed.

In another embodiment a marine platform has buoys with convex articulating
portions and the platform has correspondingly shaped concave articulating portions.

30 In another embodiment, each buoy can be provided with a concave articulating
portion and the platform with a convex articulating portion.

In another embodiment, each buoy has a height and a diameter. In another

4



-

I n anot her enbodi nent a marine platformhas buoys with convex articul ating
| portions and the platformhas correspondi ngly shaped concave articul ati ng
porti ons W@0D330 anot her enbodi nent, each buoy can be pro¥CAAHOLRRAS o
concave articulating portion and the platformw th a convex articul ating
portion. In another enbodi nent, each buoy has a height and a dianeter. In
anot her 4  MbddamanDthe Hefght i3 mhdhlgr@tioBar thealiametat for ehch dfehgbuoyiss nuch

greater than the dianeter each qf the bu I n anot r. enmbqdi t,

each buoy is pr ef 1 raélgi? B@LR@@%”?"%B “2’5%%" %eldyibggyeepﬁt ?ta?ﬁeqt“gﬂog%g%Zm

and 30.48m) ., &p@r%ﬁn{pﬁo&gﬁ present invention preferably provides a
e

plurality of' buo S rein eac buoy is between about 100 and 500 feet

i n height (30.48 rrrlwubplaﬁﬁusfkrﬁthe ﬁﬂeeexhumﬁtlmapreﬁaahly peovidesenr piinlalityufi Huoy sn
di aneter along a majority, of the in an alternatiyv

erbodi meht | CabwCIRagh URY s boiiapn ARPTID A It hhid30, AR 452 4m).

embodi ment, each ’Pﬁ{eol?f ea%ﬁg%gﬂ ééﬁe&\[ﬂge‘ﬁg{?{g{é;’a %té%ﬁfgga w%fb‘?@@f the bllof"

al ternative enbodi nment uoy®can an upper”‘end

10 portion tHaweves, inemeietnayiveshbodimeapdach batpparthavea variphle diinfesst.
enbodi nent, there are at |east three buoys and at |east three attachnent

posi tions, pref erkugipyefewed embedimentyerchbuey iseencelicaylingdenllyisbapsd. Howeyer,

preferred enbodi each, ar.ticul a d connecti on

heni spher i ca’l"i%}’@rﬁgﬂ Ve ?fpb?chléleﬁtp%agb end 65?’ pdﬂwg?é “p{é]hgliglﬁg;; LR ISRde i s
asb cpéresmﬂghﬂﬁugg‘eggﬁﬁy@wn&ngM ggeptacle on the platformthat fits
the surface of each hem spherically shaped upper end portion. In an

al ternative enbodimaprefeired embndisnenbnthergnarg|at dedst thrae bheys andnptoleay three
universal joint, In an.additi nbodi nen th ct| ncan be in the
form of fi rs"l‘ttaéih@egté%f)ﬁﬁﬂ’nﬁ’éw@f?@x ﬁ’?ﬂ _815(?’5'3\??’&50 @ﬁé’%ﬂﬁ PSI @%¥undancy
enabling one devige 4 0,BRN3Q" ¥inGBBimMAL,| Bach articulated connection is preferably

hemispherically shaped for the upper end portion of each buoy and there is a

15 correspondingly concavely shaped receptacle on the platform that fits the surface of each
hemispherically shaped upper end portion.

In an alternative embodiment the connection can also be in the form of a universal
joint. In an additional embodiment, the connection can be in the form of first and second
devices that provide "backup" or redundancy enabling one device to be serviced while

20 the other supports the platform. In this additional embodiment, a first universal joint
preferably carries load between the platform and each buoy over the long period of time.
In the event that the first device must be replaced or serviced, ajacking arrangement loads
the other device so that the first device does not carry load and can be removed. ,The
devices can include an inner device and an outer device. The "devices" can be articulating
25 devices such as universal joints.

In a preferred embodiment, the platform is comprised of a trussed deck. The
trussed deck preferably has lower horizontal members, upper horizontal members and a
plurality of inclined members spanning between the upper and lower horizontal members,
and wherein the attachment positions are next to the lower horizontal member.

30 In a preferred embodiment, the apparatus supports an oil and gas well drilling
and/or production platform weighing between 500 and 100,000 tons (508,025 kg and
101,605,000 kg), more particularly, weighing between 3,000 tons and 50,000(3,048,150
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2 0 the other supports the platform In this additional enbodinent, a first
uni versal joint preferably carries | oad between the platformand each buoy
over thewem3ioeriod of tine. In the event that the first PEENSEE28%t Dbe
repl aced or serviced, a jacking arrangenent | oads the other device so that
the first device does not carry |oad and can be renoved. The devices can

i ncl ude an ikpeid 30B802c300dp). an outer device. The "devices" can be
articulating 25 devices such as universal jqoints, In a prefer

: . ]Q red.
enbodi nent, the phRefvngeoidbeproserdnysntignds that genghleg smaler, W‘&%%&“Heck
preferably h ' i sl 2
plurality of@ﬁgﬁﬁé%‘%g?‘galgggﬁ%eﬁ%uigrgt{@é@ne \Pﬁél ‘ﬁ"p er datg%ryﬁ%\ﬁ/écf
hori zont al nr@ERglebudfoadier ei n the attachment positions are next to the
| ower horizontal nmenber. 3 0 In a preferred enbodi ment, the apE_arat us
supportsSan oi |l afval aguantags of teinreseptyinyaefion isghatdioeside @ngplar meHen wan §Bi ng
bet ween 500 and 100, 000 tons, (508,025.-kg and 101, 6 00, k
particul arl feg\}%%lg‘%l?%gcoﬁl&%deﬁ? g{edﬁﬁslgeo%lsguz?{cfn%%?lbggf%}r@h%,g%gﬂggioedt%/oé
02/3501.1 kgc@%me&@%hﬁoo kg). PCT/US01/28WU98 An advant age of the present

invention is that it enables smaller, nultiple hull conponents to be used
to support the suYeéthshe presentiavention, horepssubstanially noibegdiag cuwimentorepingnwy| e

b fl t . . Al d t f.th toi ti [ t.hat t '
SO R A K A PR AR T A e
of a sifgle Goldihveh@at tusthinkRizes R RuBstiRtial) elinthites itendit @8RTEr at the

invention, there is substantially no bending nmonent or m ni num bendi ng
monment t r ansdrticulating) eonveetioraledt is oymerh detween stack dbugy eandetha (ptmicippo being. The

1 o present inventj hus m ni m zes or . substantially elin.nates. nt
Uranstor i ©REoHTd: 1BGPHSYS e HUR AUeHBALY HEE 1§ Bor iy GetlBLHAaE Ry Boy
and the str %PS&CP%M%PBE& Pegccip-{iﬂg RS 113 Svdull Ses A dyafrbin fukee to
nove in any ection relative to the supported structure or | dad excepting

notion that suppbdedsspetme.e a buoy fromthe supported structure. 15 The

resent invention_has particular utility in the supporting of oil and.gas
\R/el | 15 The present 11;nvent10n has paﬁLlcu¥ar u?illty in tﬁe Eleportinggof%ll and gas well?

drilling facilities and oil and gas well drilling production facilities. The apparatus of the
present invention has particular utility in very deep water, for example, in excess of 1500
feet (4572m).
The present invention also has particular utility in tropical environments (for
20  example West Africa and Brazil) wherein the environment produces long period swell.
action.
In an alternative embodiment of the present invention includes a method of
installing an oil and gas well facility such as a drilling facility or a production facility on
a platform in an offshore deepwater marine environment is provided. The term
25 "deepwater" as used herein means water depths of in excess of 1500 feet (4572m).
The method of the present invention contemplates the placement of a plurality of
buoys at a selected offshore location, a portion of each of the buoys being underwater. A
superstructure extends above water and includes a platform having an oil and gas well
facility. Such a facility can include oil well drilling, oil well production, or a combination
30 of oil well drilling and production. The platform and its facility can be floated to a
selected location. The platform includes a peripheral portion having a plurality of

attachment positions, one attachment position for each buoy.
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drilling facilities and oil and gas well drilling production facilities.
The apparatus of the present invention has particular utility in very deep
wat er, fovoexasmse, in excess of 1500 feet (4572n). The pPEI&RIRIENt I on
al so has particular utility in tropical environnments (for 2 o exanple West
Africa and Brazil) wherein the environnment produces |ong period swell

action. In an al twheathe/bucyeiaad ipifdmaire Ideatedrat acltirddpsitidndthel platforder a
met hod of installing an oil and gas well facility such as a drilling.

facility or bellasteditadativeio thedupys yntid thebugy seamaeshwith theplatemmdihis epaaestioner

Toans vt or SUTEAchitFedty HibETAaS R AR Fuaq RS ok o e FREBP G el
present i nvenbiiRkted WAL BirS), b6y PAIRSEREME babytopd Mgﬂéri po¥itioh sbule sheyt a

sel ected offshore | ocation, a portion of each of the buoys being
under wat®r . emgegpdesvppartedmdatirmends above wat er and includes a platform

"having an oil and _gas | 1. facil.it uch a facilit an include oil |1
drilling, oil el W prstfiesd Sfﬁ,g"%‘r“_e f éﬁ%@?‘%ﬁ o e et ey iiafy Shapd
and product i Qiyys, Toeh hdink o dib@Bir bf forf &Gbpld, 5camobRet (79@hed 30 a8m) aak act ed
| ocation. The platformincludes a periphefal portion having a plurality of

attachment puosghtiof pssferably tetwernrabeuit 1 09cmidt500 fiect (30.4%ms bnd 153:4mp Eachnof the

02/ 35(11 PCT, US%ll/ 8098 Wien t he by@ and BJ at{lor.m are | ocat ed af& a
desired posiR4o¥h caR Rave,Am upparnsmaller dipmeter gostion dpat facludes,  eonseE Tafine 1 he

buoys cpgn ect%}rg%ﬁi@ﬂﬁbﬁne@bﬂécﬁﬁ E%rr gé‘do?lvﬁﬁﬂlggﬁéé 4nd aﬁ%la{?@wﬁﬁ Hb&Y o@déin?l t her

bal l asting t or m downwa (suc or exanpl e, using | Tast ed
transport bashgpdd camcatecdnabdtason thg pldtforimuoys to a hi gher position so that

they 5 engage the _supported platform In referred enbodi nent,. t he buoys
can be el ongat ed,T]E‘i/Blﬁ?frBWE !Wi‘g‘?é‘p’éﬂﬁsﬁﬁgﬁ‘g",t %W‘Wi%&egllﬁmw ¥t for

SAT!Soo” D PP B bt gt

each buoy. As an example, there can be provided four buoys and four connectors on the

15  trussed deck or platform.

If a trussed deck is employed, an oil well production facility (drilling or
production or a combination) can be supported upon the trussed deck. The connector at
the top of each buoy can be any type of an articulating connection that forms an
articulation with the trussed deck or a connector on the trussed deck. Examples include

20  theball and socket or concave/convex arrangement shown in the drawings (Figures 1-12).
Another example includes the universal joint shown in the drawings (see Figures 13-14).
In an alternate method, the multiple buoys can be used as part of an installation

method to place the marine platform upon a single spar support.

BRIEF DESCRIPTION OF THE DRAWINGS
25 For a further understanding of the nature, objects, and advantages of the present
invention, reference should be had to the following detailed description, read in
conjunction with the following drawings, wherein like reference numerals denote like
elements and wherein:
Figure 1 is an elevation view of a preferred embodiment of the apparatus of the
30 present invention,

Figure 2 is a plan view of a preferred embodiment of the apparatus of the present
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buoys can have an upper, snaller dianeter portion that includes a
connector. In one 10 enbodi nent, the connector can be convex in shape and
arti cul ateoOWRBHIA correspondi ngly shaped concave connect orP@AUSHABS(9Bat f or m
The platformcan include a trussed deck that carries at or near its

peri phery or corners, connectors that enable a connection to be forned with
t he upper enthvpmtidn;on of each buoy. As an exanple, there can be provided
four buoys and four connectors on the 15 trussed deck or Platfornl I f a

trussed deck is eMEUER2E anglewtipn gy okn pretrered smbodiment of thegipparpius gf the
production o 9{(}%’5] Jdon) can be supported upon the trussed deck. The
connect or atf)ﬁeg%nq op ggﬁ’each buoy can be any type of an articul ating
‘connection that fBighee &% anbthe£elbddtionview ofh préfrred embeEinttREHS the appaciie\eCt Or
on the trussed deck. Exanples include 2 0 the ball and socket or
‘concavelﬁonv@%msﬁﬁ‘ﬂgééﬁ‘ém;shovvn in the drawi ngs (Figures 1-12). Another

exanpl e i ncl udes I versal joint sho L n. the.draw n see Fiqures
T3y I an ai ¢ e EeBlgl Pl pERRrt Vs B 5Lt bR R et B
an install at sll_:@mamtdmb 1Jslesem m@nﬁdiﬂuﬁﬁfaﬁggtmlam&u%ﬁi\glé@ﬁiécﬁoﬁba%@h Shdy
support. BRI DESCRI PTI ON OF THE DRAWNGS 2 5 For a further understandi ng
of the naturand thpplasfosm; andl advant ages of the present invention, reference
shoul d be had to the f wi ng detailed description, read in capjunction
with the fol | ow ng'EHf¢ %’%1 ,VV"%{‘?B}%‘? ROPHREATTABREIRERIS (o R AEP AL QLG PEFSE Pl
el ement gpandinbigy; n: Figure 1 is an elevation view of a preferred

enbodi nent of the apparatus of the 3 0 present invention; Figure 2 is a

pl an vi ew of a prEigure 2t aprvtialiehevation Viewhe aamitemateusnimidimners of thesapparatus W O

02/3501 ~ i Sf trl]x;[c Ip?egéntFi)rcl:\-/re/n 1%2 Jﬂéa% %éa%ugrgs buoys of variable diameter;

Figure 10 is a sectional view taken along lines 10-10 of Figure 9;
Figure 10A is a sectional view taken along lines 10-10 of Figure 9 and showing

15 a buoy lower end portion that is square;

Figure 11 is a partial elevation view of a third embodiment of the apparatus of the
present invention showing an alternate buoy construction;

Figure 12 is a perspective elevation view of a third embodiment of the apparatus
of the present invention showing an alternate buoy construction;

20 Figures 13-14 are elevation views of a fourth embodiment of the apparatus of the
present invention showing an alternate articulating connection between each buoy and the
platform. Figure 14 is rotated 90 degrees from Figure 13 around the longitudinal axis of
the buoy;

Figure 15 is a schematic elevation view of a fifth embodiment of the apparatus

25 of the present invention;

Figure 16 is a partial elevation view of the fifth embodiment of the apparatus of
the present invention;

Figure 17 is a side elevation view taken along lines 17-17 of Figure 16;

Figure 18 is a partially cut away elevation view of the fifth embodiment of the

30  apparatus of the present invention;

Figure 19 is a partially cut away elevation view of the fifth embodiment of the

apparatus of the present invention;



Figure 3 is an elevation view of a preferred enbodi nent of the apparatus of
the present invention; Figure 4 is another elevation view of a preferred
enbodi merWO@/33é apparatus of 5 the present invention; FiR§I/E9188@8ar e
fragmentary perspective views of a preferred enbodi nent of the apparatus of
the present invention illustrating the articulating connection between a
buoy and the pl atFipurg 2Gischnfélenation vievBobthevifth ebodiinentdbthe agpaatug 6 &reNt S
for the apparatus, of the present 1 o invention; Figure 9 is a partial

el evation vi BFSSF nygntien shovepg ap angled pessonse! theplatfgpm reletive tofthe broysr esent .

I nvention that feﬁéﬁ . : | i 3 Fl '

sectional viewta Ee:?%)%gﬂ?/ ?%‘g%lo%lﬂsﬁéfgggﬁwﬁ%g%ggqmﬁ#gﬁtgm Jiaggér ?tg?gfthe
sectional Vi presdntksentidsigpwihg es addled fostiordfite plabfofin delafivso e Bioys; buoy

| ower end portion_that is square; Figure 11 is a partial elevation view of

F
a third Bnbodi menFigyre 3his angrial glevatiorviewef ﬁreef@h@mbmii@ﬁnﬁl of ihesanparates afn f
| v T T 4
Ehi r- onbod: HsaFEBRL ipY e TinndiaHE fonldyal S e FR 35 Lok s SRl thyVersd

al ternate buwmtgonstruction; 2 o Figures 13-14 are elevation views of a
fourth enbodi ment_of the apparatus of the present invention show ng an
al ternate arti cul Bigurey23 dnaeethen patbiel elezatiann viewb abyheafitht dmbadiracitoofiihe

Fi 14 | 0_d .rom Fi. 13 ad t he |.ongi tudinal axi
of " he buoy: WALt PESEH taiat el ino dh OF R pmaL bt J8Mbodi mont

of the gpparatus Righrdd4 ishshaRtid pERpedtity LXplddtd vievwos! Be fifhiemtddRadt bfthe
el evati on vi ew of tghe fifth enbodi ment of "the apparatus of the present

i nventi on; Fapparatusiaf the preserit drvestiow dhuswating thevintetnelumverse] jéingesd 17- 17 of

Figure 16; Figure,l8 is.a partiall ut a | evat i on_yjew of the fifth
enbodi ment of tth’§u’c'§3 %Sp]ﬁgrp&fttﬂ pgrfsgtfqilge,pqxg%q V*%%‘#ﬁ?g h embodiment of the

apparatus of the present invention showing the external universal joint.

Figure 26 is an elevation view illustrating the method of the present invention,

15  specifically the first step of floating the marine platform to a desired location next to a
plurality of buoys that will support the platform;

Figure 27 is an elevation view illustrating the method of the present invention,
specifically the step of ballasting the buoys relative to the barge during a connection of
the buoys to the oil and gas well drilling and/or production facility to be supported;

20 Figure 28 is an elevation view illustrating the method of the present invention
including the final step of ballasting the combination of structure and plurality of buoys
until a desired elevational position is achieved;

Figure 29 is a perspective view illustrating the first step of the method of the
present invention; .

25 Figure 30 is a perspective view illustrating the second step of the method of the
present invention;

Figure 31 is a perspective view illustrating an alternate method of the present
invention wherein the apparatus of the present invention is used to place a marine
platform upon a single spar support;

30 Figure 32 is a perspective view illustrating an alternate method of the present
invention wherein the apparatus of the present invention is used to place a marine

platform upon a single spar support;



Figure 19 is a partially cut away el evation view of the fifth enbodi nent of
t he apparatus of the present invention; 8 WO 02/ 3501-1 PCT/ US01/ 28098

Fi gure 20W092/a301¢l evati on view of the fifth enbodi nent of PCRASAHRMPHLt us of
the present invention showi ng an angled position of the platformrelative
to the buoys; Figure 21 is an elevation view of the fifth enbodi nent of the
appar atus of the Pigafe?d id Ay elvativh wbwiilograting angilteehaso siethodrofahe prssent
platformrelative to the buoys; 5 Figure 22 is a partial elevation vjew of
the fifth enBuentisanwvherin the anpariust fsthefpreseat prventdon i Herdnto Racs p mAineat i ng

renoval of t I n fQ rAI Gl internal universal joints; Figure 23
AP ub e SR B b

I s anot her eva vi'e the fifth enbodi nent of the apparatus

‘of the present inpigatd 34 isshweledgioneviewallusifatind el diciat@netivdvefrtheprdsontnt . 1
o Figure 24 is a partial perspectiv expl oded view of the fifth enbodi nent

e
of the appariaversioss wheksitp thesapparatys, ehthieqiesent invcntion iy usadeto placs  aparine

“universal joint. and Figure 25 is a, partial perspective, exploded view of
the fifth er‘rBIfS‘ée TR HPOoTy gPﬁ% Sgﬁtpsé'Pg?IEl’s of the present invention show ng the

external universafjgfd B4 is i glévAiobview iﬂﬂstﬁtiﬁ?%i ArbE Metddustithepkdientt he
met hod of the present invention, 15 specifically the first step.of floating

t he marine pinaeitomgshawiag dasplatorn aftert placenrenk uperpa singlespar andyempvalidigll t hat
wi |l support the platform Figure 27 is an elevation view illustrating the
met hod of th@‘PBP’églgﬁ’Po?’?lvent ion, specifically the step of ballasting the
buoys relative to the barge during a connection of the buoys to the oil and
gas well drilling and/or production facility to be supported; 2 0O Figure 28
i s an elevat DEFTAILER DESCRIRBEIOMNQFtTHE MSVEDJION t he present invention

including the fing] step of ballasiing the combination of structure and
plurality of buoyS'&ffsi F‘%S}H’& Pr@ﬂfe ea\Fé‘i' ; f:ntpgﬁp}{el @P@@”%@ﬁ?@/@ﬁﬁse@i gure
29 is a perspoelitoffe¥ighitel bbittAllyPy R nbriiral 16 HFigher 19 Id Pigurts 1 0 Aoing he

present invention;
marine platform apparatus 10 is shown in a marine environment or ocean 12 having a

water surface 11. The apparatus 10 includes a plurality of buoys 13-16, preferably four
15 (optionally between three (3) and eight (8)), that support a superstructure defined by the
combination of platform 17 and drilling and/or producing facilities 53. Oil and gas well
producing facility as used herein shall include a facility used for oil and gas well drilling
or production, or a combination of drilling and production.
Buoys 13-16 can be any desired shape, including the alternate buoys shown in the
20  drawings or buoys with configurations like those in the September 2000 issue of Offshore
Magazine. Platform 17 can be any desired platform or rig, such as a trussed deck
constructed of a plurality of upper horizontal members 18, a plurality of lower horizontal
members 19, a plurality of vertical members 20 and a plurality of diagonal members 21
to define a trussed deck or platform 17. As shown in Figure 1, platform 17 can include
25 any desired oil and gas drilling and/or production facility 53, such facilities (in
combination with platform 17) defining a superstructure weighing between about 500 -
100,000 tons(508,025 kg - 101,605,000 kg), or between about 3,000 - 50,000 tons
(3,048,150 kg - 50,802,500 kg). (See Figures 3 and 8).
Each buoy 13-16 has an upper end portion 22 that can be conically shaped at 23
30 (see Figures 5-6). An attachment portion 24 provides a convex upper surface 25 that

receives a correspondingly shaped concave surface 26 of connecting portion 27 of
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2 5 Figure 30 is a perspective viewillustrating the second step of the
nmet hod of the present invention; Figure 31 is a perspective view

i | lustratw@g2/awlél t ernate net hod of the present inventi on PAHEIEI/A800%e
apparatus of the present invention is used to place a nmarine platform upon
a single spar support; 3 0 Figure 32 is a perspective viewillustrating an
al ternat e nepladonot7.tThe cphease Siirfaco 26 vin ergentratte hemidpherigapls shiped. [ddwivee,
present invention is used to place a marjne platformupon a single spar
support; 9 theysopgavessimiace BETIsUBINeD fpagicplaig ppomthg surfacecle \Hirfage 26 sw
illustratin . r I L i

appar at us. of PERtlY SRk TS B halisieRlsSRER, iR WA AAABLR MRS, o
a singl e spagveswiResih thdré Gitntandflat Sarddliontkatahh 68 ay ixith iak BOdbgrats 0P nivee)
alternate nmethod of the present 5 invention wherein the apparatus of the

_present $nvebatween the casteal lengipndinabaxis A8 of heoypl hatdr pughonzental plgee% Jar

support; Figu 35 is an el.evation.,vi.ew illustratin n_al t.er,nat t hod of
the’ pr esent fsoeRoveah ORSNPH M RAIE Poasing Wittt By PSR e Einko
spar and r ergbetinsah| préfieiRatichri Rl wodlObd Ald-EhilRERGR dibldbrils FHE
| NVENTI ON Figures 1-6 show a preferred enbodi nent of the apparatus of the

present i nvebrohzmbusbitiggnat ed general ly by the nuneral 10 in Figures 1-4. In
Figures 1-4, floatin rine pl.atform apparatus 10 .is shown in a marine
envi ronment or ogtf%ﬁ&gﬂ“f%? tlgnﬁ/ﬁf‘g%e"‘ggff%@nﬁ%ebﬁ?@&apparat us 10

i ncl udesga pl ural HeyveOberfdON Ehehde) o2 nPNMfier ably four 15 (optionally between
three (3) and eight (8)), that support a superstructure defined by the
conbi nation of plWheoe m 17 and dM ¥ltotabheamelmass; pr oduci ng facilities 53. Al

and gas wel | producing facility as psed herein shall include a facility
used for oil and gas well drilli %}Hea"emﬁ{’es&

Heave Stiffness K = 1/4nD’G
Where D = the diameter of the section of the buoy passing
15 through the water plane;
G = the unit weight of water (approximately 65 pounds
per cubic foot)(1,041.2 kilograms per cubic meter);

Heave Mass M= (Dry buoy mass) + (entrapped fluid mass) + (permanent
solid ballast mass) + (added virtual fluid mass)

20 The buoys may be constructed of stiffened steel plate, or continuously cast (slip formed)
concrete or through other conventional construction techniques. Typically, a number of
internal stiffeners are included to provide the required overall structural strength.

The attachment portion 24 at the upper end of each buoy 13-16 can be reinforced
with a plurality of vertical plates 30 as shown in Figure 6. Likewise, the connection

25  portion 27 of platform 17 can be provided with a plurality of internal reinforcing plates
35. The plates 35 extend between upper curved plate 36 and lower curved plate 37. A
conical plate 38 can be attached to (or can be integral with) upper curved plate 36 as
shown in Figure 6. A square harness articulating connection (not shown) going around
the primary articulating connection may also be used.

30 Platform apparatus 10 can be secured to the sea bed 51 using piling or anchors 52

and mooring lines 32, 41 (Figures 1-4, 8). In a preferred embodiment (Figures 1-4), one
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or production, or a conbination of drilling and production. Buoys 13-16 can
be any desired shape, including the alternate buoys shown in the 2 0
drawi ngs W@ 043WyE with configurations |ike those in the SEFTAHIEE809900

i ssue of OFfshore Magazine. Platform 17 can be any desired platformor rig,
such as a trussed deck constructed of a plurality of upper horizontal
menbers 18, @ npranh@daring links 3Deaendifbomzact bloyriBrieatan ipperepadeye Hl totthe wh
vertical nmenbers 20 and a plurality of diagonal nenbers 21 to define a
trussed deckbedrlpiThermpeoning lingssinskiguges iln 275 et gxtensl hetwsempadeyenidliand| ude
2 5 any desi [ drilling and/or production facility 53, such
facilities (#%E%gégfﬁg.léﬁ¥§&tl1 platform 17) defining a superstructure

wei ghi ng bet ween Iabopiefatdd erAbBiiMeRt, h PhsrahfySol0RdriAsatal middiing Amed 09 ek@hd or
bet ween about 3,000 - 50,000 tons (3,048,150 kg - 50,802,500 kg). iSee
Figures 3 arketegen losen padeygs 330n 6ve uoysnl upphas s woﬁlgur@d-ﬁn?qih@ Q¥ be

o ovi des a_ ABUENCh AR PECE 3 M saitegal §'0857 T304 HPT RS e

concave sur f@ersdfodoihat MIpi 08 1YY (01971016 61302 3A%ndl find 8415 20
25 30 PCT/US111 /28098 platform 17. The concave surface 26 can be generally

heni spher i caixtgndirigathexs. bekueamin the sams coofigeration shavaria Biguted. curved to
articul ate upon the surface 25. rface 26 .s preferably snaller t.han a
Ful | Shem spher | ool eut | S & Riss Atk Ag enftodided of G protat enasy. shlife
wher ei m § hert@ndi&w@“nﬁa@ﬁi&% allinegaJ_Q' fat QRtehl abervdéh Q&&éti@i&'}%irﬁi éf%? &apes (or

nore) between the centra ongi tudi nal axis 28 of buoy a pure
hori zont al phadeges? g0 oficacklaf ths buvysal3-1¢ and enhiors(aidhyasaiZy ieinbbddedin dhd seg

material s sed in the articul 8fing connectjons. preferred, bearing
Tt or 1 al wouled MeltothG ORI AF Eiec b TA A S g s &4 SR OPCTEHK 02

fol | ow ng eqyaliie betwBn Bich fidhoys 4icAGs1BenBYYS 14BRAVEs, GRS Qsh 16,hpave)
= 27~~(M K) Were M= total heave ss; K = heave stiffness; Heave

Stiffness K B andiBD2G Where D = the dianeter of the section of the buoy

passi ng through the wate | ane;: G = the unit i ght of water | |
(appr oxtPat el y 65F1§5£9n%§f1w§$ ap gipraate Giengament IVACTRIR C3IFTIATE maoring Jines 41

o e SR RSt SUpap Rl gsslt 1. 1
this embodiment, there are no horizontal lines connecting the buoys.

The plan view of Figure 2 shows various orientations that could be used for either
mooring lines 32 or mooring lines 41. One arrangement provides a plurality of three
20 mooring lines 32 or 41 attached to each buoy 13-16, the mooring lines 32 or 41 being
spaced about 120 degrees apart as shown in hard lines. In phantom lines in Figure 2,
another geometry for the mooring lines 32, 41 is shown, wherein there are two mooring

lines for each buoy that are about 90 degrees apart.
The platform 17 is constructed of upper and lower sets of horizontal members 18,

25 19; vertical members 20; and diagonal members 21.
Figures 9, 10 and 10A show an alternate construction for each of the buoys. It
should be understood that a buoy such as one of those shown in Figures 9, 10 or 10A
could be used to replace any one or all of the buoys 13-16 shown in Figures 1-4 and 5-6.
Buoy 42 can be provided with a variable diameter having a smaller diameter
30  cylindrical middle section 43, and a larger diameter lower section 44 which can be for
example, either cylindrical (see Figure 10) or squared (see Figure 10A). The cylindrical

lower section 44 is shown in Figures 9 and 10, and the squared lower section 45 shown

12



The buoys may be constructed of stiffened steel plate, or continuously cast
(slip formed) concrete or through other conventional construction

t echni qué¥0 0F9itEal |y, a nunber of internal stiffeners ar @GTASYE¥E8t o
provi de the required overall structural strength. The attachnent portion 24
at the upper end of each buoy 13-16 can be reinforced with a plurality of
vertical pl amddgi® 18A.shown in Figure 6. Likew se, the connection portion

27 of platform 17 can he provided with a plyrali of .internal reinforcing
plates 35. The pl /épe@els@omm%@nxéwrewéemeﬂy@@18} B phouibesndersiand;
curved pl at | nel® 0 ' gral
GO e 2 el b B GAL BN F2aRAP2 RRUBLLIGNA Aol TR0 PR
articul ati ngplogiiee of ibaby{ M816ssfoRighreg Oi-6 gl Figunel 1 hangdri2yalie/ badyt #6 Hagta ng
connection may, al so be used, Platform apparatus 10 can be secured to the

“sea bed 51 uevlingrigalimiddlesectiondfos someal yprersesion 4§, amdadsussed lower seetig s

1-4, 8). In f i . (Fi - | 11~
PCT] USOL/ 2800885 frdoér;‘gﬂ‘ﬁg‘gp%ﬁeéﬁ&’pﬁ‘e‘é‘ %%Sdelﬁgé’% %’ﬁm&g%% %mbﬁe\é%geg g‘é Slig’péf]' an
upper padeyeandlofithe birfieS&kciitdd Rdorind End¥BAEh AY32,139¢6r 41) Ifritiglentodiment of3 and
4 extend between padeyes 31 and anchors 52 at sea bed 51. In a preferred

enbodi ment , Bigptead Aand 12, sachiodthedwny s46 candevegsimilaeeonsiruetionand canfigurationn

| ower padeyes, 33 on two, buoys 13, 14.as sho in Eigure,1. \hid.e th ower

ot zont al " rdloPEABPet b PAEOR & oaG S Refiaed eborisicpbvedh Hifurel 160t
be undej gt Ooﬁroklmﬁf £ 86hic) apperQbctiinPand - atfachmhént Partick2413) has a

hori zontal |1 ne 34 extending there between in the sanme configuration shown

in Figure 1. Fi gulneFigusdsoldsand 14, thereatanebeaten anbliernate rartiefatingecopnestiont

in Figure 1. Fi gucFigumtsolise weboises bl <
connoct | on pEES pgEre, T aEA SEeHeg b 4g' B 140 062, A0y EmERTE o
anchor s_(SUoiiyassi3binf SRR et I 8oWs PAAy3 id 16r ARGl RA e

Figure 7, horizontal nooring lines 34 cou optionally be provi ded between

each pair of chmestionsan 64 anda s@omhpinged cammedtibnem 5. 1Bhe fust pirbS@ewt bedfa trgedr6 and
13. 15 Figure. 8 shows, an alternate ran nt erein caternary nporing
i nes 415 axt SABCHENRYINS 355k aRcning RS e e S, S At RB L o
t he sea bed I ' ' : 20 & t [

ses'dd shBivi ?ﬁ@%gmm&lﬁt%@ﬁ@%g% Br {1 s@gﬂrszg 33 rpi?{:)fallsab Pihtersect.

connecting the buoys. The plan vie ws va entati ons
t hat coul d bAroset® fndFigades hav14rshows ot bibney c&Pomtionathp be nade tamesatd felatBree

21 ached to BubheI Coresiion stpimrR e iRgF i 0% oty el p one another
To minimize frictional force transference and wear, both pins 56,57 can be mounted in
20  bearings.

Figures 15-25 show a fifth embodiment of the apparatus of the present invention,
designated generally by the numeral 63 in Figure 15. Floating marine platform apparatus
63 is shown in Figure 15 as including a platform 17 that can include a structural deck,
package, platform, trussed deck or the like which has been shown in phantom lines. It
25 should be understood that platform 17 shown in Figure 15 can include a structural deck
64 or any other structural frame that is known in the art for supporting an offshore oil and
gas well drilling platform, and oil and gas well production facility, or an oil and gas well

drilling and production facility 67.
Platform 17 can include a structural deck which is schematically illustrated using
30  the numeral 64 in Figures 15-25 including a superstructure (e.g. with an oil drilling
platform, oil production platform, crew quarters, heliport, vessels, and the like). A

plurality of connections are shown, a connection interfacing between each buoy 13, 14,
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spaced about 120 degrees apart as shown in hard lines. In phantomlines in
Figure 2, another geonetry for the nooring lines 32, 41 is shown, wherein
there ar evOwWe3saéri ng |ines for each buoy that are about PETHSRYIBIS apart .
The platform 17 is constructed of upper and | ower sets of horizontal
menbers 18, 2 5 19; vertical nenbers 20; and di agonal nmenbers 21. Figures
9, 10 and 107%5,di6cdahe platfernna? e bosugiported.i on for each of the buoys. It
shoul d be understood that a buoy such as one of those shown in_ Figures 9,
10 or 10A coul d bk the gabedimeappifigurasio- %%éhwonmu%lrth%tﬂfep%uwe idetgeathown

in F| ures 1; r
i ne S ey Sl AR ET R SR At AR Rl
“di amet er | owgid se6id Qﬁméétldﬂ'kl@ibeﬁaﬁd B @oalQfanefed M Ranisth tHAE barCirhrishahat takt (see
Fi gure 10) or squared (see ure 10A). The cytindrical |ower section 44 is

_shown i n5Fi gearesofghe platfoom 1 rorR@ne gt theelevicemiar the ether devias shown 12 wo

02/35(11 ~in F USQ, L [ 28108 A truct
Shown i1 Fi gur es s iR embomenii g SRR aaR SRR inehisl of RlSHRLG S, °
Figures 11 a?@e F%u&m)%ben Hﬁt@ﬁlat EeviRIBEEE: FiBhreDTs. Iﬁ&h@drﬁb&lﬁmérh%fmg&r@d i t y
of buoys 13-16 of Figures 1- In Flgures 11 and 12, the buoy 46 has a 5

cylindrical h-d8ithe pdernaldd amd extgmabfip devicesppeprefaschly anticuldting ponngctionssked
| ower sectio 49 Pade 50 on.t pper e ortio f truyss I

sectt on 49 ot BB PEF RIS Ca A B cen bt et RolRTrur foi

| i nes sygh a§0r§1g@tl§g_, or 41 I n the enbodi nent of Figures 11 and 12, each

of the buoys 46 can have a sim/lar construction and configuration at the
upper end portionIﬁthetehdbdbﬁerﬂoﬁF'ghmsrléeBSeaﬂmnditrmsfers‘rwhmlismeﬁdb@urleadtb 6, 1

o providing coni.ca er sectiopn, 48 nd _an att nent rti 24 1In
i ur s 137 2l R an as Of heRifes o A 61 oo R OEbise 29 1ok Goc B dead on
bet ween pl at

gi nbl e or unfrel{esr%gﬁ ec?%?ﬁl?l %ﬁﬁgﬁ ot y?s;ér{s? %&w{ﬁ]asljd% @Sﬁﬁﬁes &%ragﬁ ac%

provi di ng a 119 8t greshawsin aothe ectwings. at 54 and a second pinned connection at
openi ngL88. ¢ hr GugHT HRIEN2S: Acieck SRS hisishabmaiaingh biich the remal device 63
can be removed for servicing. The internal device 65 can be the device that typically
carries a portion of the platform load for a majority of the time and transfers that load to
its buoy such as buoy 13. At deck opening 68, padeyes 69 are provided each having an
opening 70 as shown in Figure 25.
20 The details of construction of the internal device 65 are shown in Figure 24. The
internal device 65 includes a lower section 71, and upper section 82, and pins 77, 90. The
lower section 71 has a bottom 72 that transfers load to the upper surface 124 of buoy 13.
When load is to be transferred to the second device 66 of Figure 25, a jacking mechanism
such as the plurality of hydraulic jacks 119 lift the lower section 71 from upper surface
25 124 of buoy 13, as shown in figure 22. A gap 123 is then present in between the upper
surface 124 of buoy 13 and the bottom 72 of lower section 71. In such a position (shown
in Figure 22), pin 120 can be removed and the internal device 65 can be lifted upwardly
and withdrawn through opening 68 in structural deck 64.
Lower section 71 has sides 73, a top 74 and a pair of padeyes 75 that are spaced
30 apart and which extend from the top 74. Each padeye 75 has pin opening 76. A smaller
pin 77 has enlarged head 78 and externally threaded section 79. Nut 80 provides an
internally threaded section 81 that enables the nut 80 to be threadably engaged to the pin
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passes as shown. The central |ongitudinal axes of the pins 54, 55
preferably intersect. Arrow 59 in Figures 13-14 shows that a buoy can
opt i onal IWOBY3Watle to rotate relative to the gi nbal conne®CTIPOYRHI.
Bearing plates 60, 61 can rotate relative to one another. To m nim ze
frictional force transference and wear, both pins 56,57 can be nounted in 2
0 bearings. H guheadd®. 2ppehsastian 82 fof interblodbivierds mbvideesideyRs aiduymyeyest he
present invention, designated generally the nuneral, 63 in Figure 15.

Fl oati ng mar¥hiapexien rdﬁi’v&k}‘ﬁéf’rlﬁta%{‘%‘ﬁ“il%%%ﬁﬂ"'i RaGh; padexe $4 PIRVidNg |3 Ping a
pl atform 17 éﬂl@bg&%’n I nclude a structural deck, package, platform trussed
deck or the Tike I'ch has been shown in phantomlines. It 2 5 should be

“understood that pUppérasesticn’83 peoviddsra paif) bf pakdd apait bearhs186, each thaviaipndl
deck 64 or any other structural franme that is known in the art for

_supporting aperienshi88. Bach eadpogion &ye BB pervidasiamin ppening? A kereer pin 9GAl gas

aci 1 Tty o7, ek dbeninky s B ifiaPid ssBlbaBR M ot g e B S PRIO RN

schemat i cal | ¢nlargbd! BeddPd E nt SixfegnatlyGhida@ed SuEbR 192 6B arlgbr Hind90 &S0 pRovades an
i ncluding a superstructure (e.g. with an oil drilling platform oil

product i on pdreningr?3 thatiewositionadaindetweshicxtarnally\tbrogdedssectioni92 ped headdl asp
plurality of .conne ion? are shown, a connection interfacing between each
buoy 13, 14, ShP¥MINKIRNS £4) 3501_ | pCT/U SO 1 /28098 15, 16 and the platform

17 to begsupport edut d0hidiRteRRthFRAE] Sctich 981tBR chabl@Pthele ¢ BIREIdaBly t hat

I's positioned in between each buoy such as buoy 13 and platform 17 is
preferably aengagetbwithdhe tanger pim80.uAlgap PP s proxived sw betmater theramis 80 sddbatces

and a | oad transfer. nechani t an, transfer at .| ea 5 s of e
o For et ospatey e GOt RirRegL B £ 3 bervERs i srited pban beams §6 1 gAprdo
enbodi nent , . [ : rpq@;r [ At : \VANY-1 A0S&E
Fi gure 24) a%l eglﬁmcejtgtged?ﬁ)glpg%g{/eigce 6%8 I(lgg%&lg%g?eth%g?s@h’ ?ﬁedl%rﬁr%lggi ment of
Fi gur es 15- 2fadeyéssd9 aligawitl thé bpamngscit efbaahs §6 Piesvi20ean threa bp plted thivdugh

articul ati ng_ copnections. enbodi nent, of. Fi s 15-25 . the devices
65, 66 4Pe plEf smqye@asﬁ%@ﬁ%v pangssgrgblyof g dewish BsrlRgREpin B i et passed

enbodi ment  ofy g8l RAings 85 ¥f paddyR8 84! NaNSS R thEFAR&N61 HRARISRith BRYG &
correspondingly engaging threaded portions 92, 95. The pin 77 is then placed through one
of the openings 76 of padeye 75, and then through opening 93 of larger pin 90 and then
through the opposite opening 76 of padeye 75. Nut 80 then retains smaller pin 77 by
20  engaging the threaded portions 79, 81. In this position, the internal device 65 defines a
first universal joint (see Figure 23) that can be removed as shown by arrow 128 in figure
23 for servicing.

The devices 65, 66 can be universal joints as shown. Each of the universal joints

each have multiple pins 77,90 (for device 65) and 110 (for device 66) with central
25  longitudinal axes, the central axes of the pins 77, 90 and 110 of both universal joints
occupying a common plane during use. '

When the internal device 65 is removed for servicing, the external device 66
carries a portion of the platform load between structural deck 64 and buoy 13. The
external device 66 is shown more particularly in Figure 25. External device 66 includes

30 a pair of spaced apart lower supports 98, each having a pair of spaced apart padeyes 99,
each of the padeyes 99 providing a pin opening 100.

A pair of lower beams 101 are provided, a beam 101 being pivotally attached to
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be transferred fromone of the devices 65 or 66 to the other device 65 or
66. This load transfer nmechanismis preferably a jacking system such as the
pluralityw@h2/bipass aulic jacks 119 that are shown in the dr aiTAE41/28088 | n

Fi gure 25, a deck opening 68 is shown through which the internal device 65
can be renoved for servicing. The internal device 65 can be the device that
typi cal |y cagach Rsveasyppottiofns sovirhia Fidwat 25 Hach oadr beam B Imapvitedendpbrtidne ti ne
and transfers that load to its buoy such as buoy 13. At deck qpening, 68,

padeyes 69 all2, P0bwacieef theend pertipngyl @ 183 eravidingan urpes suripee; 194 thaj gagiess. 2
0 The detail i j [ I L i gure
2. The 1 nt e R GRIRE Y EL ' By alc1Gye bR O RSLE §Bedth SoBif 0 gt 01
"82, and pi nsredef in THE whewelie SRaingor0s alighawith opeihgdn 0Poftgadeydsoanst er s

| oad to the Spp‘éisggﬂrrlf ace 124 eof buogsmla g\N]EIl’l Iogad ?into bﬂea t); ansferred to
‘the second devi cellsoexderngl demies 06 inddudes@kpaigofrenasech apart supnertad 16Hbat are

I lit f _hyd iC| ifh the | ti f
Surtace 2 5 EoeoRsroyeRad SeBoted o el BT s3RHE s oy fof PeiifEfne
present in bghyasm thbexieRRE Uevidé 6866 sthichural ddel &y, UBpaitbainda 0bQtd gm)taﬂy of
| ower section 71. In such a position (shown in Figure 22), pin 120 can be

renoved and attachédrto@ppexisupiportsdd S@Singgmsiid 0] Edcheof theppperiuppentsd! itk d painn
t hrough openi 68 in structural deck 64. Lower secti.on has sides .73, a
Lop 78 and. Ptdheed apas ey s Fagerdiiideyect 16 N0 =3 SEERIRRY (7S FRanaR Wk end
fromthgyt Omleaéﬁgﬁ})ePBQﬁﬂ%é rd\adesRind ReRRAL @@7,71%2 h%mn lb®er Rrfacé fodas

enl arged head 78 and externally threade i 80 provides an

section .
i nternally tthatciadedageddtyi amel8tativpgaportom b2 of hirdraulist ja8K 119 vikentlbadkeimdalbey

d to the. pj 4 WO 02/3SUl-4 PCT/USI 11/ 28098 77 at thread 9.
Upper sect oS! O R EmRLeY g s@%ﬁwﬂé&?v&tﬁ@@@ﬁm@c%@ém&
t hat extend &%ﬁﬂ%ﬁfaﬂ#%vﬁ&b@ﬂé@a&ﬁoﬂggé 224, each padeye 84 providing a

pi n openi ng 85. per section 82 provideS a pair of spaced apart beans 86,
each havi ng end SEgqhrin 0bh®h&/an GBargédhéndelid apdmahienterially thttagedosectias 1 E2. pi n
opening 97. A larger pin 90 fits through openings 85 as indicate

schermat+2al | yinglGare BQKPIP?‘?)IG ROSEEOg ST Mts B3 bagh wafl %ﬁqsapg@aﬂﬁhaﬂﬂgaﬂedand

externally t i i (o] i i 93
That 1o posi ErAEE BREhbas fe oA kbl P2 B AK1T6 35 R ORE IR °
shown in Fi ghsamsA4D6 his @ bbarh oPdnihgd 18 thae ravaiviey pinhrl@atieckdercotdffent A8 piviosd]

enables the nut to be threadably engaged with the larger pin _90. A gap 96
i s provi ded $OMNERIARERSIWEE UBRSE FRPRYTSS B ARt upRiy dpams 96 Rinst 10 are passedeck

64 fit inb 2 . ' Ny
G awi ngs (S et iR h6oenRRS 147 BEBadey B Fariing Bedif i 18 b |0
padeyes269 athewsecutddbyt fastening ainng$1 P16 thfeabiabsesti@b1 1P ns 120 can t hen be

| aced through 15 the aligned openi ngs 70,  97. on assenbly of the device
251 | ar ger pign goln; the Fmpgc?mﬁ:agg glnguregs 15-25, it is pre drable that the infernal device 65

carry load between a buoy (for example 13), and structural deck 64 a majority of the time.

Therefore, there is typically a small gap between the elevating portion 129 of each jack
119 and the undersurface 109 of beam ends 107, 108. In such a situation, the bottom 72
25  oflower section 71 of internal device 65 bears against the upper surface 124 of buoy 13.
In order to service the internal device 65 (or to replace it), the hydraulic jacks 119 are
actuated so that elevating portion 129 elevates until the elevating portion 129 engages
lower surface 109 of each beam end 107, 108. Continued elevation of the jack 119
elevating portions 129 causes upper beams 106 to move away from lower beams 101.
30 Such elevating of the jacks 119 increases the distance between structural deck 64 and the
upper surface 124 of each buoy 13, 14, 15, 16. Eventually, the lower surface 72 of the

lower section 71 rises above upper surface 124 of buoy 113 (see Figure 22) thus
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t hrough openi ngs 85 of padeyes 84. Nut 94 is then threadably engaged with
pin 90 at correspondi ngly engagi ng threaded portions 92, 95. The pin 77 is
t hen pl ade@02/Bwdtigh one of the openings 76 of padeye 75, RGA'USHERSPHr ough
opening 93 of larger pin 90 and then through the opposite opening 76 of
padeye 75. Nut 80 then retains smaller pin 77 by 2 0 engagi ng the threaded
portions 79, re®dvingnplatiorm pomsi fromnthet internalt devicel 69 eRinc206ts thef irmmmoved byr st

uni versal joj.nt e Figure 23 at ca e renoved as shown by arrow 128
in figure ’2&1%85%6@? 9F aqgﬂge.rnﬂﬁ@%gs)mégq%@ as shemancally ndicates é&%ﬂﬂﬂf&l& as
shown. Each nj 1.Q] . i : ]%’:T?

devi ce 65) alﬁgur%?gE&f%éfg%%#%dgg%lg;l%&%&aé&gﬁty?a %h%’p:lgﬁgﬂu |ﬁ1a19%§§<é;§s}% t he
“central axesARéwlD®inHigwre23 scithatioallylillOstaakeshiod liftingofiatesad] dgvicedSupseadipyi ng

a comon pl ane during use. Wen the internal device 65 is renpved for
servici iy, tRercaevaladisegisingdhesxiemal fledcepqis Figusp2dnov Katriss load betyeesad

bet ween S”L%?Jél?{uﬂl.dgaﬁﬁ Qﬁldg‘g(g, pjégy 13. The external device 66 is shown

nore particu y in Flgure ternal device 66 includes 3 0 a pair of

spaced apart | owdh Fippeor628%hd 29830) ahasthod ofithedréseai invpaidis Apkidse@dgdeyes
99, each of the padeyes 9955%'0\” ding a pin opening 100. A pair of |ower
beams 101 arlgwedd aaaw B3pdesiena®s tguelnyd goiranspent ibpregt kdcteward » phugality\ud

/ [ h,| iy Fi h
| ower  bearm BV Hr gy ad8 il heiitieen Bliglsh ot adied i8R0} Bub 18 G40, 1601
102, 10 pr o dkldGn Ikt PRBIELN Hking F6€exhBtbld, AaluGRty docBoNNAEsIN dsCshotkin119.

Each of the |ower beans 101 provides a beam opening 105 that receives a pin
110 when t hdigwesn2®gd0105 al i gns with openings 100 of padeyes 99. 5 The

t | devi i | ud i r..of { ts 115 that
onnected (oo, velrabPopoaen fbiroris®t mBdagrar T aPoBbR ISt Bret HOEIR 1 o
transferri nGnldQathrbéLasid8 ¢ 6 BXIHRHARle 16816 hadbnd SorBéRUBiUN 58, ﬂﬁﬁbox@ﬂ)&rg@pper

beanms 106 are pivotally attached to upper supports 115 using pins 11 Each
of the upperléSupapdretanylsuitable asgeahqyaig a gty adddi, aphdepth dbks ypes sditable fach

d 116 havi . i 117 . f i Vi i 10 110. Each
Dy o8 or B8R SRR ehb St 6ot ong ol Ref AR GAGHRRE, | ¢
engaged by %oﬂt@d’@ﬁdn@ga@&h{ 1 PRillEeh phithwdlsadttufe thét%caﬁglev&fg&f&ﬁﬁﬂg hg to

be carried by the external device 66. It should be understood that

hydraul i c | caidsgad $@llairidlingantivitics ahtd/pr ail and géd welb poductonf activitiener pac. Each
e L a0 S T e bR il 12
internally tfy ?égﬁdan%'iﬁﬁlg%gﬁ?gélfes?g%, he%an e%é@ﬁﬁ@@éeh%oéiﬂ&ﬁ&ﬁ%ﬁhat

rt
section 112 of pin 110. e upper ﬁ%ams as a beam opening 118
t hat rex®i vebe puoysilBO16 hre corttie stathwast fidet 67 dfdrapspart bdrge b6 ddeibooyHkt, Ween

openi ngs. 11 Aot on ARG | HeoSRamREn B b IS 474 e
30.
Once in the position shown in Figures 26 and 30, a ballasting operation moves the
buoys 13, 14, 15, 16 into contact with the platform 17 so that a connection is perfected.
25  More specifically, the attachment portions 24 of the respective buoys 13, 14, 15, 16
engage and form an articulating connection with the corresponding connecting portions
27 of platform 17 as shown in Figures 26-28 and in Figures 1-8 and 13-14.
Ballasting can be achieved by initially adding water to the buoys 13, 14, 15, 16
so that they are at a lower position in the water as shown in Figures 26 and 29-30. The
30 water can then be pumped from the interior of each of the buoys 13, 14, 15, 16 as
indicated schematically by the numeral 60 in Figure 27. As water is removed from the

interior of each of the buoys 13-16, the water level 151 in each of the buoys 13-16 will

17



2 0 then secured by fastening a nut 113 to threaded section | 12. In the
enbodi nent of Figures 15-25, it is preferable that the internal device 65
carry | oAdobB¥sWeen a buoy (for exanple 13), and struct ur alPCAEIR/ZHN%
majority of the tine. Therefore, there is typically a snmall gap between the
el evating portion 129 of each jack 119 and the undersurface 109 of beam
ends 107, | Qfop hnd sachiofahs bhayatliBers wilhesehastihdinatz® séhematitallyobyearreect 7in 71
of internal devi ce7 65 bears agai nst the upper surface 124 of buoy 13. In
order to serk#¥®%/he internal device 65 (or to replace it), the hydraul ic

jacks 119 axe aCtE%e&tﬁQbE t 3ellgv195t 1B SviAYel &ggstg-c?ﬁ%@%ﬁégam eng%%

el evating portion 129 engages C)vver Surface 1 108.

“Conti nued el #uads 190 uatil frthaplaﬁkntj;bﬁloalze\f@insra@oﬁmohbﬁwﬁhﬂ?&onﬁwmgpmmmr
beanms 106 to nove away from | ower beans 101. 3 o Such el evati ng of the

jacks 119 |r%7r@at§?§§0fﬂh1e7 dilismativelypihe hargs 163 canchapositioned as ewany Figwees28per
surface 124 ofy t;afﬁr e 183 chil thehdbe ﬂo@ver&i’s&gﬁa%'tﬁ%%gm6%3%‘1%&3%rl?aa%ﬂ 72

of the | ower®® se ion i'ses above er surface

Fi gure 22) tdﬁlﬁn%@roduWin £:211i#p 83 lowdrGhthit Ddil the S cticarporiiows 27 ofipladform| oad

fromthe intern device 65. Pin 120 is then renoved by di sassenbly of
retai ner nut171@2tumﬁh@aﬁacmnbsorg@nﬁe%mﬁtbabmyyslln”tdlésat ed by arrow 89 in

Figure 22. A gap wer secti n i1 IS

F e 55w Dah ASRiPE ERD b S e fEBRaden SORHTE o Batet 3 bdls, of
i nternaj g devi£9465, UB\vah Bk Msed td E6nreBTEAYRbf Be dttachnydnt péMions’ 121430 a4
device 66 in |gure 23 now carries | oad between structural deck 64 and buoy

13. I n Fi gurks 126o28lationn 29-se0thatathestttaciinetts tSh@wpmsFegwes ﬂuyé,nfﬁ,|4)n7,|85are

di scl osed. In FI re 29, arrow 1 desj gpates, trav of a or rge
163t ovar d PR Tar XaF Pl Botes 152 45 e Bweasd yife FeStinwhiBBERR Bndh ot o
desired | ocafg q@ ar&{gmaggbug@ elé\étehﬁlsﬂr% @qlgstﬁl%l din that position using for

exanple, a pldrality of anchdr Iines as shown in Figures 26-30.
Transport barge 163 the exmbddimenhofiBigeresddekd 1643 smnlaoballnstm@a;raxrgepmntcm de

166 and_a starboard,side . 1§7. .Th bar SO or i 54, 155.
Transpot? babeg%roi’égdé”éﬁr%’éa&rﬂ} i O OBﬁg‘b?SWéQF%dQ%F’é% p:lpt O Hndang
depth that aqFtﬁbh% | @hre 1P tHe' RO5R R vatibhal pHRifibis T RAVS WPGeHnbitet.Ur € 10 a

job site. Typ| such a superstructure 53 nmounted upon platform 17 will
be a mufti-ton st@ncet the supdrsttuciwre thaap aloludles platfern 47 andfpcdity 5ansupasrtededs|

drilling act slh\élvx}nl 13 %1§ur1]'g /2§rthg Llllpezrisrtlxguc g (p\i\gcl?olnnpffgnl"clicftaci:iﬁgf 5a33tclal\1/ }:}I)l%ged upon
a single spar support 156 if desired using the apparatus 10 of the present invention as a
20  transfer apparatus.
After removal of barge 163 (see Figures 26-30), tow boats 159 can be used to tow
each buoy 13, 14, 15, 16 to spar 156. For example, each boat 159 can provide a tow line
160 attached to a buoy 13, 14, 15 or 16, or to deck 17 at a provided attachment 161.
In Figures 31, 32, and 33, the boats 159 pull buoys 13, 14, 15, 16 to a position as
25  shown that overlays platform 17 with upper end portion 157 of spar 156. Ballasting can
then be used to either elevate spar 156 or lower buoys 13, 14, 15, 16 (or a combination
of such ballasting can be used) to engage spar 156 upper end portion 157 with platform
17 as indicated by arrow 162 in Figure 34.
Additional ballasting separates each buoy 13, 14, 15, 16 from platform 17 so that
30 spar 156 alone supports platform 17 and its facility 53 (see Figure 35).

PARTS LIST
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In Figure 30, barge 163 has been positioned next to the plurality of buoys
13, 14, 15,16. As an exanple, Figures 29-30, the transport barge 163 has
been posiWOOMdWIs0 that 2 0 the buoys 13, 16 are on the sP&TBEHEEEB08% de 167
of transport barge 163. The buoys 14, 15 are positioned on the port side
166 of transport barge 163 as shown in Figures 26-28 and 30. Once in the
posi ti on shoRARTINIEFMBERSs 26 and 30, BEBEGRIBFIOMg operati on noves the buoys
13, 14, 15, 16 into contact with the Hl atform 17 sqg that a connection is
perfected. 2 5 MYk specifically, thellSANGIARRNRPIAEON) PRI of t he
respective buoys {43, 14, 15, 16 engagg.apd. fkRem an articul ating connection
with the correspondi ng connecting portions of platform 17 as shown in
"Figures 26-28 andi2d n Figures 1-8 and déad4. Ball asting can be achi eved by
initially adding water to the buoys 13, 14, 15, 16 so that they are at a
lower pdsition inlXhe water as shown PYPYFi gures 26 and 29-30. The 3 0 water
can then be purrpefhfromthe interior ?‘I each of the buoys 13, 14, 15, 16 as
i ndi cated schematically by the numera Bo in Fi gure 27. As water is renoved
fromthe interiorjopf each of the buoysugy3-16, the water |evel 151 in each
of the buoys 13-16 wll 17 WD 02/3S01.1 PCT/US01/ 281198 drop and each of
the buoys 13-16 Wl | rise as indicateemoychematically by arrows |70 in
Figure 27. Each o];Zthe buoys 13, 14, ]15 16 will be ballasted upwardly in
the direction of Hrrows 170 until itsPBH®Thment portion 24 forms a
connecti®n W th tfge connecting porti ogpger Rérigintdlm@éhyrm 17. Alternatively,
the barge 163 can be positioned as shown in Figures 26 and 30. The barge
163 can then be |Wwered so that the bemwgehdGamtadimgrilarm 17 and
drilling/producti facility 53 Iomerﬁ‘%%tq it until the connection portions
27 of platform 174 est upon the attacKiHth! MM ons 24 of the buoys 13- 16.
As still a furthej alternative, a coni,pdddl gienfer bal | asting of barge 163
and buoys 10 13, 14, 15, 16 can be used to connect each of the attachnent

portions 24 of bui® 13, 14, upper end portion

15 23 conical shape
24 attachment portion
25 convex surface
26 concave surface
27 connecting portion

20 28 central longitudinal axis
29 plane
30 internal reinforcing plate
31 upper padeye
32 mooring line

25 33 lower padeye
34 horizontal mooring line
35 internal reinforcing plate
36 upper curved plate
37 lower curved plate

30 38 conical plate
39 tensioned mooring line
40 padeye
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15, 16 to platform 17 so that the attachnents shown in Figures 1, 2, 3, 4,
7, 8 are achieved. For exanple, barge 163 can be | owered using ballasting
whi | e buoy@ 0350144, 15, 16 are sinultaneously el evat ed usiP&F/USE1/R898i ng.
For the enbodi nent of Figures 13 and 14, a simlar ballasting arrangenent
can 15 be provided wherein the pinned connections 54, 55 are added after
the platform 17 a4d buoys 13, 14, 15, caté&masyanedririgiénepr oper el evati onal
positions relative to one another. Once the superstructure that includes

pl atform 17 and fﬁ%ility 53 is suppor?@ﬁ’as shown in Figure 28, the
superstructure (piatform 17 and facil] ced upon a single
spar support 156 %f.desired usi ng the&%%gggéfﬁgﬁ§%sg@hfhe present invention
"as a 2 0 transfer4qpparatus. After regdindricalllower getid®3 (see Figures
26-30), tow boats 159 can be used to tow each buoy 13, 14, 15, 16 to spar
156. For5exanpl e,4®ach boat 159 can p¥B@releWsr sesiioni ne 160 attached to a
buoy 13, 14, 15 o 616, or to deck 17 Blo provi ded attachnment 161. In
Figures 31, 32, and 33, the boats 159 pull buoys 13, 14, 15, 16 to a
position as 2 5 sfipwn that overlays pkafddeicanntiddw debtisipper end portion 157
of spar 156. Ballasting can then be used to either elevate spar 156 or

| oner buoys 13, 148 15, 16 (or a conbtonedl gnpesfseetioph bal | asting can be
used) to engage spar 156 upper end portion,157 wiith platform 17 as

i ndi cated by arrow 162 in Figure 34. ﬁﬁﬁ?@%ﬁﬁgﬁmﬂgplasting separat es each
buoy 13;44; 15, 1654rom platform 17 sopidegt 3 0 spar 156 al one supports
platform 17 and its facility 53 (see Eigure 35). PARTS LI ST 18 WO

02/ 3S(1 1~PCT/ USO13P8U98SPART NUMVBERDESS@RItR® ON10f | oati ng mari ne pl at f orm
appar at usllwat er igrfacelZoceanSleuo 14buoy15buoy16buoyl17pl at f or mLO18upper
hori zontal nenber 19l ower hori zont al t 20vertical nmenber21di agonal
menber 22upper endsportionl523coni cal ghmpeAteddcaGH MRANly POr t1 on25convex
surface26concave surface27connecti ng portiron2 028central |ongitudi nal

axi s29pl ane30i nt ef4al rei nforcing pl afie8pinppécopedegre32nmooring | i ne2

533l ower padeyeBiggrizontal nooring line35internal reinforcing plate36upper
curved pPate37lo curved pl at e3 038%GAR H“nﬁﬁ&?3§§W¥hsioned noori ng

| i ne40padeye 19 3O 02/3501-1 pin

57 pin
58 opening
59 arrow

20 60 bearing plate
61 bearing plate
62 universal joint
63 floating marine platform apparatus
64 structural deck

25 65 internal device
66 external device
67 facility
68 : deck opening
69 padeye

30 70 opening
71 lower section
72 bottom
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5 to 15 20 25 30 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59
60 61 62 63 64 65 66 67 68 69 70 71 72 PCT/U SU 1 /28098 caternary nooring
| i ne buow@yd/ssteH i cal m ddle section cylindrical |ower se®CTaroE2f98% e | ower
section buoy cylindrical mddle section conical upper section trussed |ower
section padeye sea bed anchor drilling/production facility first pinned
connecti on second73i nned connection pside pi N openi ng arrow bearing plate
bearing plate universaljoint floating marine platform apparatus structural
deck internal devite external device PAcility deck opening padeye opening

| ower section botjom 20 WO U2/ 35111 §b§9 15 20 25 30

73si de74t op75padeye76pi n opening??sna?ﬁe pi n78enl ar ged head79external |y
"threaded section8fut8l~ internally thinepegidgsecti on82upper

secti on83si de84padeye85pi n openi ng86beanB7end porti on88end
_portion8arrowd0l & ger pin9lenl arged #ealwPixt ernal |y t hreaded

secti on93openi ng94nut 95i nternal |y thrgﬁde%igggﬁion969ap97pin openi ng98l ower

suppor t 99padeye100bi n openi ngl 011 ower “b&& d103end104upper surface
PCT/USI11/28098 2 externally threaded section
80 nut
81 \ internally threaded section
10 82 upper section
83 side
84 padeye
85 pin opening
86 beam
15 87 . end portion
88 end portion
89 arrow
90 larger pin
91 enlarged head
20 92 externally threaded section
93 ~ opening
94 nut
95 internally threaded section
96 gap
25 97 pin opening
98 lower support
99 padeye
100 pin opening
101 lower beam
30 102 end
103 end
104 upper surface
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WD 02/3501 5 to 15 20 25 30 105beam openi nglO6upper
beaml07end108end109l ower surfacellOpi nlllenl arged headll2external ly

t hr eaded W@ 02/B3WAL13nut 114i nternal |y t hreaded secti onl15up®Ed/US01/28098
support 1l16padeyell7pi n openi ngli8beam openi ngl119j ack120pi n121lenl ar ged
headl22r et ai ner nut 123gapl24t op of buoy

125arrowl26ar r owlR¥zar r owl28ar r owl29el beah openigor t i on150wat er di schargel S

| wat er | evel 152bugy. i nteri or153arrowl54end porti onl 55end portion

PCT/ UsOL/ 28098 22106 wp 02/3501. 1 156sBRRI9¥Bper end portionl58arr owl59t ow
boat5 | 60t ow | i nedfdattachment 162arr oyl p3bar gel64barge deckz o

165bott oml66port sidel67starboard sidelb8bearing pl atel 69bearing pl atelb
"170directional arr@ws PCT/ US01128098 dfe f or egoi ng enbodi nents are
presented by way of exanple only; the scope of the present invention is to
‘be linit2ed only bl he fol l owi ng cl ai kversarfacewp 02/ 3201 PCT/ USOL/ 28098
CLAIMS 1 1. A marilrbe pl at f or m corrprigf'nng: 2 a) a plurality of buoys; 3 b)
a platform having an oil and gas wel |l producing facility and a peripheral 4
portion that includes a plurality of gglaeéheaty positions, one connecting
position for each 5 buoy; and 6 c) an articul ati ng connection that connects
each buoy to the bl2atformat a 7 resp@ﬂﬁmﬂywmgﬁﬁﬁ@nposi tion, the
plurality of artm ating connections_allow ng for buoy 8 notions induced
by sea novenent e reduci ng sea nmoVenment effect on the platform 1 2.
The marige platform of claim1 furthe&aRmy ih$ddded SecliBR | Ng extendi ng 2
froma plurality of the buoys for holding the platformand buoys to a
desired location.l15 3. The marine pl auwprersuproricl ai m 1 wherein the

articul ating connﬁ%tions are 2 uni vers%{ joints. 1 4. The marine platform
of claim 1 whereifn%ach of the articuP g 2 connections includes
correspondingly cppcave and convex enggQigafingortions.

118 beam opening
15 119 jack
120 pin
121 enlarged head
122 retainer nut
123 gap
20 124 top of buoy
125 arrow
126 arrow
127 arrow
128 arrow
25 129 elevating portion
150 water discharge
151 water level
152 buoy interior
153 arrow
30 154 end portion
155 end portion
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1 5. The marine platformof claim4 wherein the buoy has a convex
articulating 2 portion and the platformhas a concave articul ating portion.
1 6. The w@o02/d®1pl atf orm of claim4 wherein the buoy has RCTIHROHIHID
articulating portion and the platformhas a convex articulating portion. 1
7. The marine platformof claim21 wherein each buoy has a height and a 2

di aneter, the heiff@ being greater thgparthe dianeter. 1 8 The marine
platformof claim_]l wherein there are at Ie&tst three buoys and - 2 at | east
three attachnent pbsitions. 1 9. The BRRSRBIBPHCPorm of cl'aim 1 wherein
there are at |easfsd our buoys and 24 WO 112/3501 ~ 2 at |east four
attachnent positions. PCT/U SO1 /2809%“1 10. The marine platformof claiml
“wherein there areissetween 3 and 8 2 atdvabdatent positions. 1 11. The narine
platformof claiml wherein the platform.,is conprised of a 2 trussed deck.
1 12. Th2 marine M%tformof claim 1 el n the trussed deck has | ower 2
hori zont al menber% upper hori zont al ﬁ%ﬂﬁfeﬁt and a plurality of inclined
menbers 3 spanni ng 1between t he upper an ower horizontal nenbers, and
wherein the attacfgpent 4 positions argréewxt to the | ower horizontal
menbers. 1 13. The marine platformof claim21 wherein each buoy is between
100 and 2 500 feel63n height. 1 14. Th&Efmarine platformof claim1 wherein
each buoy is bet\r/;f@ about 25 2 and 190 f%eét in diameter. 1 15. The mari ne
pl atform of cl ai wherei n each buoy WS skgener ally uniform 2 di aneter
over a qgjority ofggts length. 1 16. ghgomarine platformof claim1l wherein
each buoy has an upper end 2 portion that is generally cylindrically
shaped. 1 17. Thel6farine platform of périsidel wherein the articul at ed
connection is a 2 m spherical ly shape mg]pdoe{l| end of each buoy and a
correspondi ngly sH ped concave 3 recepfach g B t he platformthat fits each
hem spherical |y sfggped upper end. 1 18earithegmri ne platformof claiml
wherein the buoys support a platformthat wei ghs bet ween 500, 000 and

105, 000, 000 kil ogtéfhs. 25 WD 02/ 3sObe®@p/plateSO 1 /28098 1 19. A marine

pl at f or conprising: 2 a) a plurality, of. buoys; 3 b) a platform having an
oi | andlgas well L‘?(gduci ng facility V\éF@‘moHUl Wieen 4 500, 000 kil ograns
and 105, 000, 000 kil ograns and a peripheral -portion that includes a 5
plurality of connecting positions, one connecting position for each buoy;
and 6 c) an arti clhaforegpingpemiemiinents afegireseoted by tveayed ekantplo pnlyp therseopd oft f or m

at a 7 respective cannectin ositjon, the plurality of articul ating
connecti ons |p5q,§pwdnyg}tlogdg§ppl§: %{t?‘g?fgysgﬁdﬁ%’g’(ljbwg‘gg%venent whi l e
reduci ng sea novenent effect on the platform 1 _ 20. The nmarine platform

of claim 18 further conprising a nooring extending 2 froma plurality of
the buoys for holding the platformand buoys to a desired | ocation.
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1 21. The marine platformof claim19 wherein the articul ating connections
are 2 universal joints. 1 22. The marine platformof claim 19 wherein each
of the aw0eéBHi+ng 2 connections includes correspondi ngl PCIGAOHI9ENd
convex engagi ng portions. 1 23. The marine platformof claim219 wherein the
buoy has a convex 2 articulating portion and the platformhas a concave
articul ati ngCpaiMSon. 1 24. The marine platformof claim 19 wherein the
buoy has a concave 2 ' articulating portion and the platform has a convex
arti/cul ating portl-on. 4 marne pREOrH COMBIENEL f or m of clai m 19 wherein each
buoy has a hei ght_,and i .the height being greater than the

di aneter. 1 26. e rraél lEnéacﬂp gﬁmgéyr% of claim19 wherein there are at | east
"thrge buoys and Zpyat | gphtfotrhhedingbh oit A pds mspmﬂaaﬁ%fabﬂayana’b etfiftierdle
platformof claim19 wherein there are at |east four buoys and 2 at | east
fout att achnegrtionphet ippkydes a pluralityqgfcopmegtng positiagy/ ayesonnecligg pesitionfer earhe
mar L ne pl atf]g)rom,of claim19 wherein the platformis conprised of a 2
trussed deck.uf’ﬁréd. The marine platformof claim19 wherein the trussed
deck has |ower 2 §ori zanhiibuldBA 86feclidiPBat BstnkéB theh bR MREhS platfofnat a
plurality of inclined nmenbers 3 spanni ng between the upper and | ower
hor7zont al nusstestivs cannectingposition,itheplutalityo asiculating oerinecidons alpwingdatbuoy t he

I hori t al mbers. 1 30. Th i pl at f f i i
R R B R e R
pl atform of claim 19 wherein each buoy is between about 5 2 and 35 neters

in diameter. 1 32. The marine platformof claim19 wherein each buoy has a
genkral ly 2 unifa2m di dhemerinopletfonn ofglain t further ¢dnspristmgyaimooting 8xtefting

marine platform of cl.ai 9, wher gi ach buoy. has an upper .end artion
e P o cRamap athl G e Bhovs on AR the MatormhandiabRES BAGeGIaRBPel ai m
19 wherein the articulated connection is a 2 hem spherically shaped upper
end of each buoy and a correspondi ngly shaped concave 3 receptacle on the
pl atform that fit3 eachhématispplatformabf glainhhpdereuptherartimdhtingondechians are
platform conprising: a) a plurality of buoys; b) a platform having an oil
and?gas wel I%Y?fﬁq}é WH-facility and a peripheral portion that includes a
plurality of connecting positions, one connecting position for each buoy;
and c) a connection that connects each buoy to the platformat a respective
conbecti ng positi4ns, The nrireaplatfprofofcclaimect ivoleseial aahi of) theo mrtivutaging

notions i nduced by 27 ) ) )
2 connections includes correspondingly concave and convex engaging portions.

1 5. The marine platform of claim 4 wherein the buoy has a convex articulating
2 portion and the platform has a concave articulating portion.

1 6. The marine platform of claim 4 wherein the buoy has a concave
2 articulating portion and the platform has a convex articulating portion.

1 7. The marine platform of claim 1 wherein each buoy has a height and a
2 diameter, the height being greater than the diameter.

1 8. The marine platform of claim 1 wherein there are at least three buoys and
2 at least three attachment positions.

1 9. The marine platform of claim 1 wherein there are at least four buoys and

24



WO 02/ 35111 PCT/ USCOL/ 28098 sea novenent while reduci ng sea novenent effect
on the platform and d) the connection including first and second

connect i oo d¥sotes t hat enabl e renoval of one of the conn®EfliUsA/EWIB ces for
servicing, the other device connecting the buoy to the platformduring such
servicing. 1 36. The marine platformof claim35 further conprising a

moog i ng ext estd¢aspfodr httapngenppositidnst y of the buoys for holding the platform
and buoys to a desired location. 1 37. The nmarine platform of claim 35
wherein the connections include 2 universal joints. 1 3 8 The marine

pl at f orm of cl ai 5 | - devi | i 2.4 Oknt. 1
39?{The mari ne pﬁa@for%%ﬂﬁgﬁﬁggﬁfvﬁfa?%rﬂe& hgl%%é{l/ﬁ%%g%?é]‘é u gﬁgna#lcﬁtlgernal
"2 dgvi ce andatfwhsitgiosidlonslevi ce. 1 4Q The marine platformof claim3 5
wherein the devices include an internal 2 universal joint and an external
~universal joint. 1 41. The marine platformof claim35 wherein each buoy

1°a2" The mar e [ at  Sproe G D fm d A O RO el Y BT

buoys and 2 gssbfadsk. three attachnent positions. 1 43. The marine platform
of claim3 5 wherein there are at |east four buoys and 2 at |east four
attachnment positions. 1 44. The marine platformof claim35 wherein there
are_between 3 and 2 t achnmen ositlhons. 28 WD 02/ 3501-t PCT/ U SO |
T26b95 1 45. The Hari nhnREFFB RGPS sl Wheredh G HUSSB 4er it foer
conpri sed of h&iAntal Heptird @pher Horfdntal ARG, AR Rl Filfality b PInchh MedDers
wherein the trussed deck has | ower 2 horizontal nenbers, upper horizontal
mender s, andspanping betweex thef upipacandiewentmrizonta]l Bempearspandgvireinterattablamengper
and | ower horizontal nenmbers. 1 317.. The, marjne platformof claim35 wherein
each buoy i sPHEARSAFF Pt Hhihe JowerhonizpRAkmPmberSi ghe . 1 48. The mari ne

pl atform of claim35 wherein each buoy is between about 5 2 and 35 neters
in diameter. 1 49. The marine platformof claim 35 wherein each buoy has a
gengral ly 2 unifolin di Ehemarine patfoamndjctaimt lywhérein each bngy s betw&h. 100hand

mari ne platf of, ¢l ai m 35 wherein each buoy has an upper end 2 portion
that is gene&&ﬁ% IB%I%H cally shaped. 1 51. The marine platformof claim
3 5 further conprising a device |oad transfer 2 nmechani sm wherein one of

t he devices can be | oaded with the |oad transfer nmechanism 3 so that the
ot her devi ce i s uM.oad®He marine platform of claim 1 wherein each buoy is between about 25

2 and 100 feet in diameter.

1 15.  Themarine platform of claim 1 wherein each buoy has a generally uniform
2 diameter over a majority of its length.

1 16.  The marine platform of claim 1 wherein each buoy has an upper end
2 portion that is generally cylindrically shaped.

1 17.  The marine platform of claim 1 wherein the articulated connection is a
2 hemispherically shaped upper end of each buoy and a correspondingly shaped concave
3 receptacle on the platform that fits each hemispherically shaped upper end.

1 18. The marine platform of claim 1 wherein the buoys support a platform that
2 weighs between 500,000 and 105,000,000 kilograms.
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1 52. The marine platformof claim3 5 wherein the buoys support a platform
that 2 wei ghs between 500,000 and 105, 000, 000 kilograns. 1 53. A narine

pl at f or mW@oxpil6i ng: 2 a) a plurality of buoys; 3 b) a pPSTIUWN#HEYI ng an
oil and gas well producing facility weighing between 4 500,000 kil ograns
and 105, 000, 000 kil ograns and a peripheral portion that includes a 5
plurality of connekti ng maietplafeam, ooprisingect i ng position for each buoy;
and 6 c) a connection that connects each buoy to the platformat a
respective 29 V@ t 123 BRelitpefibuess; | /28098 7 connecting position, the

roverent "whi | o reduct rapiagorSi Ak dtil gk VB bORTPRSARY whikyhgefyeen
“conpect i on  bROOyeBerkiRgedmdaielyl 0510001000 Kilogtadnty aidi aysdriptieabpdrtios that itluded a

second articulating devices and a | oad transfer nmechani smthat enabl es at
,Iea%t some d?m@htx w‘ecoppesttmﬁrnwm@aa ong cpanecting BeBteLIPT Ladrbusieantbvi ce to the

oth devi ce. The N t f cl |m53 rth cQ ISl

noo |ng extendl ng 2 frghfRe llaﬁpgfs?r%n {S?nﬁ‘r? ¢ °t§ e]a%}}Her%' tgytﬁap% aégform
andy buoys t aregpedfite doRsledtREPpolifitn, tﬂepﬁﬁrallﬁltqmld@ﬁg@b@ieﬁ%ﬁ@a%wﬁi@m@?
wherein the connection devices are 2 universal joInts. . The mari ne

pl a& f or m of mptdnmisduosd by e¢amevaniend hile eeduoingsea mon@ncntcffa@@sﬂmdﬂtfmmner
devi ce surrounded by an external device. 1 57. The marine platformof claim
56 wherein the inner device is an 2 articulating portion. 1 58. The marine
plaf form of clai m®3 V"f'ﬁ‘éIﬁhﬂnéﬁlﬁtf&ﬁhﬁfclgﬁ"m%‘tﬁécaﬂgﬂsiﬁéta'n%ﬂrﬁ‘n% eR@ndiREt 1 On.
1 59. The marine platformof claimb53 wherein each buoy has a height and a
2 d2aneter, frére alpdughity dfshebugysdat loldingaine plhtfonin amdbways ta a @siredhecatiani ne

pl atformof claim53 wherein there are at |east three buoys and 2 at | east
three attachnment positions. 1 61. The marine platformof claimb53 wherei n
theye are at |leasgq fo et gﬁr{sét

62. iThe mari ne pl altfomh%%h?eaﬁm 53 %éélel n vtv égﬁgltatfor cggﬂn%drtlﬁgg of a
2 tzussed deafiver8d jointdD 0213501-4 PCT/ U S01128098 1 63. The narine platform
of claim53 wherein the trussed deck has |l ower 2 horizontal nenbers, upper
hori zontal nenbers, and a plurality of inclined nenbers 3 spanni ng between
t he; upper and | o h (Ofp&& 4.19T | ai m
SBel\Aher ei n each ggoy .0{; g{%\/\gllgnﬂg 3)f AT&S lge?g?lgﬁ{h |gﬁ}%’ﬂ’f %@&Em

3 425 6 7 8 ddnnections includes correspondingly concave and convex engaging portions.

1 23.  The marine platform of claim 19 wherein the buoy has a convex
2 articulating portion and the platform has a concave articulating portion.

1 24.  The marine platform of claim 19 wherein the buoy has a concave
2 ' articulating portion and the platform has a convex articulating portion.

1 25.  The marine platform of claim 19 wherein each buoy has a height and a
2 diameter, the height being greater than the diameter.

1 26.  The marine platform of claim 19 wherein there are at least three buoys and
2 at least three attachment positions.

1 27.  The marine platform of claim 19 wherein there are at least four buoys and
2 at least four attachment positions.
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10 11 1 2 3 1 2 65. The marine platform of claim53 wherein each buoy is
bet ween about 5 and 35 neters in dianmeter. 66. The marine platformof claim
53 wher eiW0828W1buoy has a generally uniform di aneter ove®CI/UHR/B308y of
its length. 67. A marine platform conprising: a) a plurality of buoys; b}
a platform having an oil and gas well producing facility and a peri pheral
portion that includes a plurality of connecting positions, one connecting
position for each _buoy; and c¢) a connection that connects each buoy to the
pl adform at a resaéctu e sansig platfogmed slaimd9avharei thy platiorm is compeigithele i ons
allgmnng for (ﬂ?&lons i nduced by sea novenent while reducing sea
novénment effec e platform and d) the connection having neans for
“enabling a transfer of at least a portion of the platformload froma first
portion of the connection to a second portion of the connection. 68. The
“marilne pl atform o29¢| aiTheananiyceplaiform pé clam 9 Wb‘#re?élnfébltﬂh‘ged desk e dower j r st

connection devi.ce ond can ectl devi ce an a

rafsters | odHgutaidRiRbRe WPt Poinntd angref Bl BrHEy i Thtd Prmbers

pl atf or m of \% WG 1RE 1 ;sehsnd loiwt h619AMeR hiepibefiSHh P RhérGindhd AACRMSAY
joint. OllP /U S01 /28098 1 70. The marine platform of

cl aidm 68 vxhepesmommehcxtso theolowerhérimonthbwicowbeiss an 2 articul ati ng
connection device. 1 71. The marine platformof claim68 wherein the second
connection device 2 is a universal joint. 1 72. The marine platform of

cl aiym 68 wher ein B¢ SeqRbrERHIARIT difi FPwRerih &th by RAALAN0 and
connection device. 1 73 rine platformof claimé67 erein the
conrect i ons ilAfimetkes ih heighter sal joints. 1 74. The marine platformof claim
67 wherein each buoy is between 100 and 2 500 feet in height. 1 75. The
marine platformof claim67 wherein each buoy is between about 25 2 and 100
feey in dianmeter. 37(6. THe BRI RirAL 4O whéakif e w{i@r ibRrvldd rsal
j oi nts each have rTLIItI pl e pi ngrb\?\nath centamnl Iong!mt ué na a§gs“t’ gH‘ér):ﬁet\nSteral
axee of the pht35 afetdroihdiamieseer sal j oi nts occupyi ng a conmon pl.ane during
use.

1 32.  The marine platform of claim 19 wherein each buoy has a generally
2 uniform diameter over a majority of its length.
1 33.  The marine platform of claim 19 wherein each buoy has an upper end
2 portion that is generally cylindrically shaped.
1 34.  The marine platform of claim 19 wherein the articulated connection is a
2 hemispherically shaped upper end of each buoy and a correspondingly shaped concave
3 receptacle on the platform that fits each hemispherically shaped upper end.

35. A marine platform, comprising:

a) a plurality of buoys;

b) a platform having an oil and gas well producing facility and a peripheral
portion that includes a plurality of connecting positions, one connecting position for each
buoy; and

c) a connection that connects each buoy to the platform at a respective

connecting positions, the plurality of connections allowing for buoy motions induced by

27



77. A nmethod of installing an oil and gas well drilling or production
platformin an of fshore deep water marine environnent, conprising the steps
of : a) pMe@O& plurality of buoys; b) floating a platfoP&IUS/E%mari ne
envi ronment having an oil and gas well drilling or production facility to
the |l ocation of the buoys, the platformincluding a peripheral portion that
i ncl udes a pkeymbvényendwhilenediingsga poveimenetfecooe thequiatéoatn; agd posi ti on for
each buoy; and c) ballasting the platformand buoys relative to one another
until each buoy c&hnecthe egmpectiondncinding Brstantsecenbeqnnsetion dayicss thapgnablge

wei ght of th i .
PCT/ US( 11/ > oS bESR e UaREdthRieel %%W%‘?%ﬁ@%%‘%ﬁ%@%ﬁ?ﬁ#@gé %p of
“maki ng arti cbhey tolle platfonneting Bschiseaticiignnect each buoy to the platform at

respective connecting positions, the 3 plurality of articulating
~connections allow ng for buoy notions induced by sea novenent 4 while

redyci ng sea novenggnt fect. on%}he ﬁ}é&t.f 0#%6%679. ‘[_Q’e mel'%lhod Oefxt%ldai m 77
further conprisingthe 88“8?1’ gHT RS y“‘é’“w PHEHMAHT NE 1
80. zThe net hg@nps pRtAityof theWusy£fob h6RGlE HBE pldt@rdahi Gubd foldesPeiREtiANS 2

i ncl udes correspondi ngly concave and convex engagi ng portions. 1. 81. The
mari ne platformof claim77 wherein the buoy has a convex 2 articul ating

portion and the plagtfo has .a concave artic ti.ng.poftion and in_ st "c"
Phe 1 barge and bddys dPE BaHRGPLGNYh FLob0 mn Lotk 16 FOBMSHaR: Faad
engage for eapfeRdP¥ifts.and the platform 1 82. The marine platformof claim
78 wherein the buoy has a concave 2 articulating portion and the platform
has a convex articulating portion. | 83. The nmethod of claim 77 wherein
each buoy has a height and a di ter, 2t ei ght _bejng, greater than the
i adeter. and furdher dbRgeREr RBTOREOL R DR iiSeer it i bR B piyaion
between at | eggt two buoys. 1 84. The nethod of claim 77 wherein there are

at l'east three buoys and at |east 2 three attachnent positions. 1 ~ 85. The
met hod of claim 77 wherein there are at |east four buoys. 1 86. The nethod

of claim77 wherein the platformjs c rised of .a trussed, 2 deck, and
wherlei n steps "b" 3&nd g magiae pipklogs g&mﬁg%%nﬁl%tjj’v%stnﬁ%‘ £ PR dedaleck.
33 , WO 02/ SQQgi-céajﬁgl'l“f.;négal]de/ 7098 1 87. The nethod of claim77 fiu ther
conprising the steps of provi Jl ng a single 2 spar and transferring the

platformfromthe buoys to the single spar. 1 88. A nethod of installing an
oil and gas well producthi on pl aﬁfform i.n an
1 40. T atfo

e marine platform of claim 35 wherein the devices include an internal
2 universal joint and an external universal joint.
1 41.  The marine platform of claim 35 wherein each buoy has a height and a
2 diameter, the height being greater than the diameter.
1 42.  Themarine platform of claim 35 wherein there are at least three buoys and
2 at least three attachment positions.
1 43,  The marine platform of claim 35 wherein there are at least four buoys and
2 at least four attachment positions.
1 44.  The marine platform of claim 35 wherein there are between 3 and 8
2 attachment positions.
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2 of fshore deep water marine environnent, conprising the steps of: 3 a)
floating a nufti-ton package to a selected offshore | ocation, the package 4
havi ng aw00/330i4y of connectors and wherein the connect oPETHISE1/28098
prelimnarily positioned 5 at a higher elevational position; . 6 b)
positioning a plurality of floating buoys at a selected offshore |ocation,
7 each buoy havi Mf.a bliymatnssietform pHielhinods shereisthe phatforarisicoriprised of a ‘
prelimnarily positioning the buoy connectors at a selected el evational 9
pos?tion; 10Mgpeddickasting the floati ng package and buoys relative to one
anot her so that 11 the package connectors and the buoy connectors engage to
define a plurality of 12 articul ating connecti ons and where substantially
"allpof the weight4&f thige plagihé @latform df3clsivppsitegeinthd hasdedalesk hids Rever The
met hod of claim88 wherein step "a" conprises floating a nufti-ton 2
_package to chasigpaiel membrrss Hpper hosizantabmembges, gaé lRapjurahi ohipchpedopembery gas
well drilling 3 .facility..thereon and a,plurali of . connectors, and wherein
t he” connect 0 M%%ﬁwﬁfﬁlﬂ?erﬁpﬁgfﬂ(@o 85?%%%@%%“?% gher el evati onal
position. 1 90. The nethod of claim88 wherein in step "d", the floating
package is 2 ballasted froma higher elevational position to a | ower

el evati onal posit4%n tHae meripapletfon of clato fierhasein ea¢h biey isdekwasa 3iand t he
buo connectﬁsrsfs. 1 91, The nmethod of claim88 wherein in step "d" the buoys
ar e bal | ast et FPefrsIndeigbher position to a higher position that engages the
plurality of package connectors and 3 plurality of buoy connectors. 1 92.
The nmethod of claim88 wherein in step "a" there is provided a barge 2
having a deck tha48.supphe marindiplatfof iof tlaim & okeyen aach Wwioyps betweemahawti&s
floating the 34 _ WD Q2/ 355 1-1 PCT/ US01/ 28098 3 nmufti-ton package and
barge to a sHdet:EeEHP “f ocation. 1 93. The method of claim 88 wherein
in step "d", the articulating connections 2 each include correspondi ngly
shaped concave and convex portions. 1 94. The method of claim88 wherein
thelarticul ati ng 4nnethé amsine pdatfisten 8f clainy SSswheremi eetch doroy des iaogemerally95.
The met hod of ¢laim88 wherein.in steps "a" through "c", the floating 2
package is p%qu%@ﬂetﬁhoﬁéta\k%@ﬂmﬁqfé Siea’}ﬁ?ih'second pairs of the buoys. 1 96.
The net hod of claim 88 wherein steps "a" through "c" include positioning 2
t he package in between first and second pairs of the buoys and wherein the
buoys have 3 subn®0.gedThoniariaa pldtfoan afalaimt 3 5rekereiroedchdiuowitiab at wppdriendt | ng

package. 1 97. A nethod of installing an Qil and gas well production
platformin Eﬁﬁ@‘l%w&ra‘%éﬁl“&éﬂ"éuy e environment, conprising the
steps of: . 3 a) floating a nufti-ton package to a sel ected of fshore

| ocation, the package 4 having a plurality of connectors and wherein the
conpectors are pr&l.i m Thembgingplaifornpokadaim 3tfurhdricgmprisiag adevicoload trasért | on;
6 b) positioning a plurality of floatin u t .a sel ected _offshor.e

P ookt | on, 7 BEERNIST e Ale & tbaegfvwﬁ%%gﬁ Inaded ith g lgad F?%Sf%‘beépaféﬂa; 8
c) prelimnag| hil QR -tul_aﬁ] y connectors at a selected el evational
9 pgsi tion; %dﬂ(l)ﬁ{g@?%g fg‘g‘%‘%‘é t ga?(?oati ng package and buoys relative to
one another so that 11 the package connectors and the buoy connectors

engage to define a plurality of 12 articulating cgonnectors, incluyding at
| eadt one arti cul & ngThemadre pJatiomn o ‘ﬁ'ﬁl‘ﬂ&?‘?‘ﬂﬂ‘eﬁoﬁ%}gﬂ.’m&aé@% t

Spaf and tr adEibs Peivach 160000 BRI LS 000 M0 BleRRSs O B Phe si gl spar. 35
WD 02/ 3501

53. A marine platform, comprising:

a) a plurality of buoys;

b) aplatform having an oil and gas well producing facility weighing between
500,000 kilograms and 105,000,000 kilograms and a peripheral portion that includes a

plurality of connecting positions, one connecting position for each buoy; and

o BT b W N B

c) a connection that connects each buoy to the platform at a respective
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PCT/ US01/ 280 98 1 99. The nethod of claim98 further conprising the step of
bal | asting the buoys 2 and spar relative to one another during the
transf er wa028®14 The net hod of claim97 further conprisi n@CTHS0ER¥P8 of

maki ng articulating 2 connections that connect each buoy to the platform at
respective connecting positions, the 3 plurality of articul ating

conmect i ons abhsting pbsition) Wieyploedlityoofconnettivas aliywing dorrniog mrstiond inducédby
reduci ng sea novenent effect on the platform 1 101. The nethod of claim97
whemei n~ each sef mpriementtwhilel raducing sesimremephefieet pp thepdetioratr r espondi ngl y

57 wherein t he bu) nacieoauRoig Siver et fuol JEa I bAToR) Bl REAE fle fof "

"hag @ concavegeghliafituddting@ePRES itia RAd tiafisfo BBchagisni thet chablRk sile@NorBel 0 S
are ballasted until concave and convex portions enga%emf or each buoy 4 and
t

_thdlpl at f or mthelplagarm Inad torbe fraesfered fromenedevicaitatho pthendedén t he buoy has a
concave 2 articulating portion and the platformhas a convex articul ating
portion. 1 104. The nethod of claim97 wherein each buoy has a height and a
dianeter, ' 2 the spei ghtheRQiri@ ptHiRAWIT claltd b3 hilthefléomiiisiiy a AOOrihgédtERTing
conprising the step of positioning 3 the barge in between at |east two
buoys. 1 105.frohne pheslity of tie wioxs fordipldingtheiplatfomn auiddubys o d desireddocatéend of a
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1 67. A marine platform, comprising:
2 a) a plurality of buoys;
3 b) a platform having an oil and gas well producing facility and a peripheral
4 portion that includes a plurality of connecting positions, one connecting position for each
5 buoy; and
6 c) a connection that connects each buoy to the platform at a respective
7 connecting positions, the plurality of connections allowing for buoy motions induced by
8 sea movement while reducing sea movement effect on the platform; and
9 d) the connection having means for enabling a transfer of at least a portion
10 of the platform load from a first portion of the connection to a second portion of the
11 connection.
1 68.  The marine platform of claim 67 wherein the means for enabling includes
2 afirst connection device, a second connection device and a mechanism that transfers load
3 between the first and second devices.
1 69.  The marine platform of claim 68 wherein the first connection device is a
2 universal joint.
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77. A method of installing an oil and gas well drilling or production platform
in an offshore deep water marine environment, comprising the steps of:
a) placing a plurality of buoys;
b) floating a platform in the marine environment having an oil and gas well
drilling or production facility to the location of the buoys, the platform including a
peripheral portion that includes a plurality of connecting positions, one connecting
position for each buoy; and
c) ballasting the platform and buoys relative to one another until each buoy
connects with the platform and substantially all of the weight of the platform is supported

by the buoys.
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2 articulating portion and the platform has a concave articulating portion and in step "c" the
3 barge and buoys are ballasted until concave and convex portions engage for each buoy
4 and the platform.
1 82.  The marine platform of claim 78 wherein the buoy has a concave
2 articulating portion and the platform has a convex articulating portion.
1 83.  The method of claim 77 wherein each buoy has a height and a diameter,
2 the height being greater than the diameter, and further comprising the step of positioning
3 the barge in between at least two buoys.
1 84.  The method of claim 77 wherein there are at least three buoys and at least
2 three attachment positions.
1 : 85.  The method of claim 77 wherein there are at least four buoys.
1 86.  The method of claim 77 wherein the platform is comprised of a trussed
2 deck and wherein steps "b" and "c" include connecting each buoy to the trussed deck.
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*109
2 package is positioned in between first and second pairs of the buoys.
1 96.  The method of claim 88 wherein steps "a" through "c" include positioning
2 the package in between first and second pairs of the buoys and wherein the buoys have
3 submerged portions that do not make contact with the floating package.

1 97. A method of installing an oil and gas well production platform in an
2 offshore deep water marine environment, comprising the steps of:
3 a) floating a multi-ton package to a selected offshore location, the package
4 having a plurality of connectors and wherein the connectors are preliminarily positioned
5 at a higher elevational position;
6 b) positioning a plurality of floating buoys at a selected offshore location,
7 each buoy having a buoy connector portion at its upper end;
8 c) preliminarily positioning the buoy connectors at a selected elevational
9 position;
10 d) ballasting the floating package and buoys relative to one another so that
11 the package connectors and the buoy connectors engage to define a plurality of
12 articulating connectors, including at least one articulating connector for each floating
13 buoy.
1 98.  The method of claim 97 further comprising the steps of providing a single
2 spar and transferring the platform from the buoys to the single spar.
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