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construction is provi C@I‘iiea‘ﬁ's”bulls%ﬁ”}' iingk, transverse and di agonal menbers
(e.g., welded) and having aIFovver ast "section, upper buoyant section
and mterrrecClﬁ@SSﬂHiHHlEEN@Ed&@REjLAS@H APPLICATE®ONS al Background of the

I nventi on Many types of marine platforns have been desi gned, patented,

and/ or Used 30 c ua@PaPWlSlw&%P%ﬁ@ltﬁpﬂt%@mf Y Brovaional Pares Anplicatsim of
elther flxe 0 underwat er support structure or
"jacket™ dS ltggt(:hz?gst{t%f?ﬂ %&te%ﬂegﬁgu mer si bl e support. Sonetines

t hese pl at f or s élTrﬁ)rﬁ?.lof e B@Msrcﬁﬂabm&ﬁﬂ Abgicati®rs Seriao. 61/385,408, filed 22
2012/ 040451PCT/ US2011/ 052745

September 2010, incorporated herein by reference, is hereby claimed.
STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR

15 DEVELOPMENT

Not applicable
REFERENCE TO A "MICROFICHE APPENDIX"
Not applicable
BACKGROUND OF THE INVENTION
20 1. Field of the Invention
The present invention relates to a method of installing a floating marine platform.
More particularly, the present invention relates to a marine platform and a method of
installing a marine platform using multiple buoys that support a platform and wherein
tensile anchor cables connect to a deck part of the platform at the center of the deck. In
25 one embodiment, an improved buoy construction is provided with longitudinal,
transverse and diagonal members (e.g., welded) and having a lower ballast section, upper
buoyant section and intermediate neutral buoyancy section.
2. General Background of the Invention
Many types of marine platforms have been designed, patented, and/or used
30 commercially. Marine platforms typically take the form of either fixed platforms that
include a large underwater support structure or "jacket" or a floating platform having a

submersible support. Sometimes these platforms are called semi-submersible rigs.
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Jack-up barges are another type of platformthat can be used in an offshore
mari ne environnment for drilling/production. Jack-up barges have a barge

wi th | ongwbegp/tastt can be powered up for travel and poRETAH2@AMAR7HD

el evate the barge above the water. O her types of pI atforns for deep water

(for exanple, 1500 feet (457.2 neters) ee ve be at ent ed
such as spars and3df Hgﬁ%&e@éﬁ@%hermsommfaw% %a@sm@%tr%f? ot g ¥ishor e

pl atforms, Se‘ﬂﬂﬁoﬁ%eﬂiﬁ%&ﬂﬂﬂﬁ% &Hﬁ&lotnYPa%k%fb%%QE RawR! tfaf- QN %h 10?1% leg@fhatljrch are
her eby incorporated herein 9 reference pat ents have gued t hat
rel ate i n gdrgroaterddonff fooatvalgngd powertcdidesn tankdvatn theldi gegptooeathepadtent s

Wi | dri1Ting andbor pPodatitinms THeiermain G cranre. S @ taimnree o
e, 2B TG S Ok B A0 OIS Sh o  of 1o
152, 952, 234 18lafk3e dHEMSeplhifomad, sd-?hcoﬁ’[vi'}ngh dvabuaayphd foshorerplatforms all of which

3, 540, 39617-11- 19700 f shore Wl | par at us and Sys
3, 982, 49228-10heighy HcosrIHEd QFWR:PXIF"efeWn%@tégrme‘é@hi‘%lfwmthﬁd?%@

Fl oating Str 7 n Leg
2 0Pl at Por ma BI S a1 TOae o At o s F ey R G A RO N
Appar at us 4,nbile Qﬁ@%f&%&ﬁ&ll\@ﬂ@@ﬁw@lmdﬂmﬁ@aﬂicﬁbﬂ{Bocﬁwtlohh"Ehﬂoﬂshﬁfgéf able
Installation of Miulti-ton Prefabricated Deck 25Packages on Partially

Subner gt OfliséHorEPles ok staring pRrmon $hsorlgroigmting ionimgtal dpd srotheyivise
Anchoring a o%%@s?g‘ﬁ%ﬁé.bl e Platform

TABLE
PATENT # ISSUE DATE TITLE
DD/MM/YYYY
15 2,952,234 13-09-1960 Sectional Floating Marine Platform
3,540,396 17-11-1970 Offshore Well Apparatus and System
3,982,492 28-09-1976 Floating Structure
4,286,538 01-09-1981 Multipurpose Floating Structure
4,297,965 03-11-1981 Tension Leg Structure for Tension Leg
20 Platform
4,620,820 04-11-1986 Tension Leg Platform Anchoring Method and
Apparatus
4,714,382 22-12-1987 Method and Apparatus for the Offshore
Installation of Multi-ton Prefabricated Deck
25 Packages on Partially Submerged Offshore Jacket
Foundations
5,197,825 30-03-1993 Tendon for Anchoring a Semisubmersible
Platform
5,423,632 13-06-1995 Compliant Platform With Slide Connection
30 Docking to Auxiliary Vessel
5,439,060 08-08-1995 Tensioned Riser Deepwater Tower



5,423, 63213-06-1995Conpliant Platform Wth Slide Connection 30Docking to
Auxiliary Vessel 5,439, 06008-08-1995Tensi oned R ser Deepwater Tower WO
2012/ 040480RCIR/04B3011/ 052745 5, 558, 46724- 09- 1996Deep WAPET/USRI13I062785

Appar atus 5, 607, 26004- 03- 1997Met hod and Apparatus for the O fshore
Installatio |ti-ton Prefabricated ck Packages on Partially

Subrer ged d%g{{gojr\% Ja%é&'%%ndati orBeeQ, Blgt 9& ic 831-’@9@’?%; hod and

Appar at us f of sd71e500f f Sdle%ﬁlég*ﬁt al | atigpmeli MibtisgRmRy efRbrihealgiinbREK
Packages on Partially Subnerged O fshore Jacket undati ons

105, 662, 43402- 09- 1997Met hod and Apparlastaisatfoar of hMuGi-tehdrrefabristtad | Rtdkon of
Mul ti-ton Prefabricated Deck Packages on Partiall ubmer g O fshore
Jacket Foundations 5,706, 89713-01-19 *iaeﬁP%B?ftlﬁﬁbgﬁfefﬁ?fa?fgﬁfé@f?J%‘fﬁat ol
St or age <5Cai sson 5,722,79703-03-199%&%9%gg%ﬁ Cai sson for O fshore
Production and Drilling 5,799, 60301-09-1 ock- Absor bi ng System for

Fl oati ng Pl &.6@x4115, 80Q-@B B3~ 09- 1998Wethhdd aadd Appedtat uforf ahe t IGffsBbfeshor e

2 Olnstallation of Multi-ton Packages Such as Deck Packal%es Jackets, and
Sunken Vessel s 5, 873, 41623- 02- 19990 i InstaliajionpofalYRiti-&m Frelebricatedy gk

St orage Packages on Partially Submerged Offshore Jacket
Foundations
10 5,662,434 02-09-1997 Method and Apparatus for the Offshore
Installation of Multi-ton Prefabricated Deck
Packages on Partially Submerged Offshore Jacket
Foundations
5,706,897 13-01-1998 Drilling, Production, Test, and Oil Storage
15 Caisson
5,722,797 03-03-1998 Floating Caisson for Offshore Production and
Drilling
5,799,603 01-09-1998 Shock-Absorbing System for Floating Platform
5,800,093 01-09-1998 Method and Apparatus for the Offshore
20 Installation of Multi-ton Packages Such as Deck
Packages, Jackets, and Sunken Vessels
5,873,416 23-02-1999 Drilling, Production, Test, and Oil Storage
Caisson
5,931,602 03-08-1999 Device for Oil Production at Great Depths at Sea
25 5,924,822 20-07-1999 Method for Deck Installation on an Offshore
Substructure
5,975,807 02-11-1999 Method and Apparatus for the Offshore
Installation of Multi-ton Packages Such as Deck
Packages and Jackets
30 6,012,873 11-01-2000 Buoyant Leg Platform With Retractable Gravity
Base and Method of Anchoring and Relocating the

Same
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Cai s son 5,931, 60203-08-1999Device for O Production at Geat Depths at
Sea 255, 924, 82220-07- 1999Met hod for Deck Installation on an Ofshore
Subst r uctwWipeoB/BI4£180702- 11- 1999Met hod and Appar at us f oPCTHES2@M/05178% e
Installation of Miulti-ton Packages Such as Deck Packages and Jackets

306, 012, 87311-01- 2000Byo leg Platform Wth Refractable Gavit ase and
Met hod of Aré@?%r}%g%g a%'@? tigng t @’Qﬁe\égpwo‘fucgon ystem anmeth%d?or
2012/ 040451PCT/ US2011/ 052745 6, 027, 2@%%1‘%%@%Meﬁqﬁgbgtl§@aqssgﬁg%ti on
System and Method for Creating a Controlled Tilt of the Caisson Axis

6, 039, 50621-OFB2WB0MetHoB-2000 Appar atMsthbdr antie APfasdngy efdrnghal IGftshore of

Mul ti-ton Packages Such as Deck 5Packages and Jackets

6, 149, 35021- 11- 2000Met hod and Appar atlﬂgaﬁ%Pnt%eMﬂlf@ﬂé’ra%kalgﬁ%§‘é‘|’}1 R PeK of
Mul ti-t Packages Such as Deck Pack S

6, 318, 983220- 11- 2001Met hod and Appar a?%gﬁ?g%?g?cﬂga%@%shore 1 Olnstallation of
Mul ti-ton Pagkd#gEd Suct-bs2@¥ck Packagethodndind ackgtasatddet food thand Offyhareat us
for the Ofshore Installation of Milti-ton Packages Such as Deck Packages
and Jackets Method and Apparatus for Reailatipnsy 8P Pegages nchvaty Perk

Pl at f or ns Packages and Jackets

6,318,931 20-11-2001 Method and Apparatus for the Offshore

10 Installation of Multi-ton Packages Such as Deck
Packages and Jackets

6,364,574 02-04-2002 Method and Apparatus for the Offshore

Installation of Multi-ton Packages Such as Deck

Packages and Jackets

15 6,367,399 09-04-2002 Method and Apparatus for Modifying New or
Existing Marine Platforms
6,435,773 20-08-2002 Articulated Multiple Buoy Marine Platform
Apparatus and Method of Installation
6,435,774 20-08-2002 Articulated Multiple Buoy Marine Platform
20 Apparatus
6,692,190 17-02-2004 Articulated Multiple Buoy Marine Platform
Apparatus
6,719,495 13-04-2004 Articulated Multiple Buoy Marine Platform
Apparatus and Method of Installation
25 7,527,006 05-05-2009 Marine Lifting Apparatus
GB 2092664 18-08-1982 Ball-and-Socket Coupling for Use in Anchorage
of Floating Bodies

One of the problems with single floater type marine platform constructions or

“spars” is that the single floater must be enormous, and thus very expensive to

30 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 500 and

40,000 tons (between 454 to 36,287 metric tons), for example (or even a package of
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Articul ated Multiple Buoy Marine Pl atform Apparatus and Met hod of
Installation Articulated Miultiple Buoy Marine Pl atform Apparat us

Articul atwo 2Mliid4siie Buoy Marine Pl atform Apparatus Art iPCHIUsSREd/054THE | pl e
Buoy Marine Pl atform Apparatus and Method of Installation

257,527, 006Q5- 05- 9Malr i Lifti ratus GB 2092664
18-08-19828&P‘Wﬁﬁéggggﬁg¥&gﬁﬁﬁi%ﬁggﬁQ383E I@@P%ME' rage of Floating Bodies
One of the HEREEBMVVIARYSOREHE INvelefoype marine platform constructions

or "spars" is that the single floater nust be enornous, and thus very
expensive to 30 Tenpesoit unentibn pnspdest an anproved péfshore Imargnenplniforen (and
environnent, s structure nmust support an_oil and gas well drilling rig

ch ) |
or producti dhet ?%?fﬁﬁ?tﬁu%}épbﬁl???@n BUiEdRT GOEN A U GNYODET R thpBIdBEHPI454 t o

36, 287 m@trig £ong) I b diQfrofith f duction facilit]
2012/ 0405 e sps B A Of eirofER Sy@ SB8E o 4,536 10 90,718
metric tons)typicBRI &h vGUBMAERY e FSAIHED),OMENIsONS4 - 90,7 Th mepice®as)t andmeret i on
provi des an inproved offshore narine(?latforn1(and net hod of installation)

that can be SQEBRPHYBvetghihervesg F0-41-0004087 G/ fas o877 ringtHe t9¥sdduct i on 5 of

oil and gas from r i : . b tion
facilities typica ya%%é%ﬁf\%g?gtﬁé’féﬂg%%gﬁ% g881§%)g ,p %ddhétsoaﬂlga?%géﬁ&o%%gg
nMetric tons)confpiidedrof @ glomtinpnby sprebdhphebuweanard] H@el50aA0g at waniphéid, tha2 -
45,359 netric tons). ] The apparatus of the present inventjon thus
provi des? a riBflpdes anlaiatibrehattRehmend PedHRs secatiichmen nesikion for (3eh bpie éd apar t
buoys and a Vi . . t { i of

at t achnment pagtg(iq'{??to %s‘{oggeﬁ%mg? <§11£%%%¥>%1 b gostlhgr g%a?]t%ﬁ gi%‘z%c %@étﬁ%

articul ati ng conrechodihe podyRsvik ative oy cl@eithed/pl atddantiod @ake &tion or due
superstructure. _Each of the buogfs wi Il nmove due to current and/or

wi nd and/ or teather dmamdgmarineiyiropmertpactan ahticulaang sraneianr anredherein
factors. "Articul.ati ction” dto
moan any coraith Bl GRNRE el anf Taliieton S, Tl BIPLhR HBHEY R B o0\

or superst r ygittrs, deck ansiupeistuetiicdtramndssR@@ind HeeBrcedndd alldwyehe stghostuppor t
buoy(s) to nove relative to the platformdeck or superstructure w thout

separ at i on, bard(shWsepeyqrelatize ethdiphgfondieste pit supeisHe¢tare withqu sepseatignadidor m

deck or superstr.ucture .from one t he onnect ed, buoys or frompultiple
of the so contett o il ARl alytSietle BROLARHR G Sy Bt

el im nat ed. o#Q"ofiid donhédigl BB @€ Flotmuithleof Bk RS comicalbub PRl a
buoy to a platformdeck or superstructure wherein axial and tangenti al
forces are goisnigad pasubgtanrialhseliminetdd. however, transfer of bendi ng novenent

is subrsé(jalntially.,re uced or mnim.zed.thr i tive
movene

. hrough the [.o0int allow rel
pet woen (i B0y aniRPRE §F G bR A0 BBy S BEL IR BT,
articul ati ngrcRPRRELEOR FARRAChSiaLasd (geidl Fofdle aRl sl tAn&RReEct i ve

however, transfer of bending movement is substantially reduced or minimized through
the joint allowing relative movement between the buoy and the platform deck or
superstructure.

25 An articulating connection connects each buoy to the 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 further
comprises a mooring extending from the center of the platform to anchor points or

30 anchors for holding the platform and buoys to a desired location.

In one embodiment, the present invention provides a marine platform wherein

each of the articulating connections includes corresponding concave and convex engaging
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attachnment position, the connection allowing for sea state induced buoy
notions while mnimzing effects on the platform The appar at us of
t he presewd 20rvEmMsiion provides a marine platformthat f®CTRSROGOMTES Ses a
nooring extending fromthe center of the platformto anchor points or

30anchors for holdjng the at.formand bupys to a desjred | ocation.

In one enbodiHEM; I _thﬁre@h?élmemémwaggyaem%s glsﬁlﬁﬁ‘?d_ne pl at form wherein
each of the artiqylabinBgeGRONREh: Q%ﬁh@%ia’t@% 20 bLERPONL HB K ORGAN KN d
convex engagi ng WO 2012/ 040451PCT/ US2011/ 052745 portions. In anot her

enbodi nent , pertisris\aad stad platfgren haicotrespndingb shepwll. conpaverotihdatingoatibmsent  a
mari ne platform has buoys wth convex arti.cul at |dgg portions and tqe-
Mg one

pl atform has cor rB<PSrAReAgIPeEnsadCsieaRe Biovidet 4t Agopehei Bhie! !
entiod} MeNt, (R B FAMRA vﬂ{hoavd(??%gpd’l‘fd}x{% BnfONGAY A bitbRIHa DAY 1 O

and the plattormwt correspon convex articu g portion
engages a budyuoyl n one enbodi nent, each buoy has a height and a di aneter.
In a preferred enbodi ment, the height is nmuch greater than the dianeter for

each of the buoydh 90§ dnpRIdPifEnbuoYeltsht BEight ARl BréitBeighlly HBHEEN about
25 and 100 fe‘?rﬂ}o.d{nZeIﬁ tile gélggt 1?911&8 l’%&aﬁ&%ﬂan’ dtﬂe q{aﬁ{g?ér?& each of %he-[)lﬂggls‘gppar atus

of the present Invention efera rovides a plurality of buo The
buoys can be of dnbhessbodinleat, tachebuoghsprefeedtlPbetween about D5 and TS feetr (g
enbodi ment, the platformis conprised of a trussed deck. The trussed deck
preferadl y a8 Poveeteridin $BMERI- nembers, upper horizontal nenbers and a

nori zont al  momber 0 SR URey B ERe B PR R R AR ARG L. o

| ower hori zorHesBuop®eeddete. of a truss bhla&iderceh&rucadn.enbodi nent, the apparat us
supports an oil and gas well drilling and/or production platform wei ghing
bet ween 500 and 0@ me@nteéﬁ@b@s@%ége@%f%ds gomprigethpt # tpssedisyk. Thsr e

particul arl %ms\ti%cfncg)ﬂi; B%f&%l%ﬁ%loﬁv’ggg&izt%ﬂgal g%n%%gs, %ﬁ&? h&?ﬁ}n%%n%o%?s i and

45,359 netric aratu esent 1 nvention uses

articulzd i ngple@niesincingd hehv&as fpahhiag setee @edpehid IoWetHorizbaabueyband t he
pl at f orm deck or superstructure to mnimze or reduce topside, wave induced

mot i ons dur i¥g wleeeis thepstaghnagnt ppsiops arg Rextdp grwrlawashorizontal member.

In a preferred embodiment, the apparatus supports an oil and gas well drilling
and/or production platform weighing between 500 and 100,000 tons (between 454 and
90,718 metric tons), more particularly, weighing between 3,000 and 50,000 tons (between

20 2,722 and 45,359 metric tons).

The apparatus of the present invention uses articulating connections between the
submerged portion of the buoy and the platform deck or superstructure to minimize or
reduce topside, wave induced motions during the structural life of the apparatus.

The apparatus of the present invention thus enables smaller, multiple hull

25 components to be used to support the platform deck or superstructure rather than a single
column or single buoy floater.

With the present invention, the topside angular motion is reduced and is less than
the topside angular motion of a single column floater of comparable weight.

With the present invention, there is substantially no bending movement or

30 minimum bending movement transferred between each buoy and the structure being
supported. The present invention thus minimizes or substantially eliminates movement

transfer at the articulating connection that is formed between each buoy and the structure
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The apparatus of the present invention thus enables smaller, nultiple hul
25conponents to be used to support the platformdeck or superstructure

rat her thaio2012444lte col utm or singl e buoy floater. PCTNSRO110B24pr esent
i nvention, the topside angular nmotion is reduced and is | ess than the

W e pr QG VPRYBHE § B buDh aF S BRI e s ARG R URBFNGH  or
30 m ni mum Re Rl igs SRUEIERLr dradRl @;{Jeﬁﬁlrtl Bmaﬁ%hdp%bayat@m& rﬁhl{eUCt ure

bei ng support ed. e present i1nventio us mnimzes or substantially
el i m nat es mopporedistiuctarssf er at the articul ati ng connection that is fornmed
bet ween each buoy_and the structure WD 2012/04&&51PCT/US%%% [/ 052745 bei ng

supported. The budifPraicat nKediog s pakicylar vty inlessprastee PheiatRd &ttt i on

relative-to ; : - [ ' t uld
epar at & o Bong o R Pk B e
particul ar uytréedentiyivémtionhes suriqdartutihigy infvenideepwdtegdsr axemiple, i esteess of MEHO
facilities and oil and gas well drilling production facilities. The
appar at us offC#tHBIPMESENt i nvention has particular utility in very deep
water, f or exa.rrplﬂle rQseﬁ%( ﬁ%ﬁti&{ al%? (ﬂgs E%Fulgﬂaﬁi@qh ecfo?)ca][ enVirqnmentsT &
present invention al'so has particular utility in“troprcal environnments (for
exanpl e WestexAfpleCW estniriBii azd Byazith @hetein thben einstinicnn pRidicgy1onk pasod vl
period swell 10 action. The present invention provides a nethod of
instal Iithg &§t8®1 and gas well facility such as a drilling facility or a
production facili . f J: : i .

envi ronnent . The'@%ﬁﬁ?ﬁ@%@%ﬁ%@ﬁ&Hkggﬂ%gg%ﬂﬁﬁggﬁﬁﬂﬂggﬁ%@%g%%ggggﬁﬁﬁghg} in
excess of 1506h ieedril(idd facitty of $prodiaidneacitityrumch ShitfdheinphesBhbreideyBindteon
contenpl ates the placement of a plurality of buoys at a sel ected offshore

| ocation, a pyie Gyyirepmesfe Fheferih «leppioiter Hsi tsgd HaEEr Netesy watar gerdhs of M deck
or superstr r i ter and includes a platformhaving an oi
and gas wel %%%é;séféif%@&&gﬁ@??glw?%% ity can include oil well drilling, oil
wel | priogluction, Tie retRONd theprent Divemtidn ddtlepliited the plc@néht pr Ogluedicpsr. The
platformand its facility can be 2 0 floated to a selected |ocation. The
pl at f or m i ndivgties agelseted et lasatien, 8 ROHRRIohGacA of therbaoy Beirs ungerveipimAnt
positions, Q att achment sition for each huoy... en the buoys and
D1 2t f or m ar SREER BER AT VpeFEEH M sl B VR nstpdssa gty Fen e

rel ative to dihmdpdowsl arility. Suek alPaals capiratk oividl driBn®loatw I pibduthivs,
connection can be achieved by either ballasting the platform downwardly
(such as f oror@xampinatioysf eiywel griflingaintl gsadwgtion. dihs pEttiorh ang iy facdity pan be

bal | asting the, buoys to a, higher sition so . that they engage the .supported
orat ot MeAiRYE ey RBIEh PREplikan SPohd8n bRBATRA Rl PR BEREY o
near its pergipaBRYofAftadPidhe pSsitiGRNBRCAUACEMENHosRBA B a8h BARNECt i on to be
formed with the upper end portion of each buoy. As an exanple, there can be

provi ded four budybsemthg tuops anbpladetorrs loeatedhet Bdasired pedtioiedhe platfpinaist or m
| f t K. 1s . I d .0l | | duct i faci |t drilli
R e N Ot R

connect or atcan be achieved by either ballasting the platform downwardly (such as for example, using

25 a ballasted transport barge), or by ballasting the buoys to a higher position so that they
engage the supported platform.

The platform can include a trussed deck that carries at or near its periphery or
corners, connectors that enable a connection to be formed with the upper end portion of
each buoy. As an example, there can be provided four buoys and four connectors on the

30 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
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WO 2012/ 040451PCT/ US2011/ 052745 the top of each buoy can be any type of an
articulating connection that forns an articulation with the trussed deck or
a connectwp 20r/i4bs1t r ussed deck. I n an alternate nethodpCrhs2emiosi7gs e buoys
can be used as part of an installation nethod to place the marine platform

upon a single spar_su rt. 5 BRI EF DESCRI PTI ON. OF THE DRAW NGS For a
furt her undehe t8imar RathPuth e ?&Pé,tYRPojg:’eRéfl UGG SAARELEshat TS PBr esent
i nvention, rgfisnaineyane ¢hb& fag &9 thtetst bW g daf aldedn daSEkidtd on,
read in conjunction with the follow ng draw ngs, wherein |ike reference
nuner al s denot¢thod,ithke nailltgrie htsysanad bahwedanparofOdi putalation methoper plaectheve

view of a preferr?d enbodi nent of the apparatus of the present invention;

Figure 2 is BISPHfURRANATIREE P35S MRF ed enbodi ment of the apparatus of
the present ESPRIPTION OF THE DR gsis a partial side view of a
preferred enbodi nent o% the apparatus o tﬁe 15present invention
illustrating one I atftuehdowogastanding of thi gatuee, dbjests panpaudt arsthges iofl the\prevantof  a

preferred enbodi nent of thgﬁuic?ar atus of the present invention illustrating

one of the QORpsion, referengs hej Bady tgy She follovang depaled slesqrinfigny e B a
preferred e | f - i ' I rating
e of the BaarEgt yih hRIBRATY Euifiel whcHEnA R D KGR LA urle e
enbodi ment dflerhdigs appwhatius of the present invention; Figure 7 is a
parti al [s)er spective view of a preferred enbodi nent of the apparatus of the
presentl nvent i orffigure 1 is a perspecpyguiew o ajpsefgreshepbedimpatof thectnpp@tupicdWicof a
preferred e [, .the apparatus 25o0f the present invention;

Figure 9 isrﬁi&%}é{@p% tf2)];I)lérspecti ve view of a preferred enbodi nent of the
appar atus of the Hmg@sert aityglahé ORiv of a prefelried @hthbolindrs o thealppiatus @f thesi de
view illustrating the apparatus and the nmethod of the present invention;
30Fi gure 11 AreSCHNNEYMION; ew i | | ustrating the nethod of the present

i nvention; Figur eFié%eisﬁs Qﬁalglﬁf;sié(é %@(v'ok%ﬁ%fé@%c% éggbé i@eﬁ%tf%?e%lpg%rak Srpfesent

i nvention; Figure i's a Vi ew i met ho e present
invention;, WeR0didhOAASIIRGEHWS30LS @6 Bidys; Figure 14 is a perspective
viewillustrating the nmethod of the present invention and the apparatus of

the present inverfigygasisa partialidg yiew pf ajpseferrrbensbasémpnteof heaapppiaiusof thet i ng
the method qf . LReRLSRS Thu AUEEbHOD ARFuERE apparatus of the present
Figure 5 is a partial side perspective view of a preferred embodiment of the
apparatus of the present invention illustrating one of the buoys;
20 Figure 6 is an elevation view of a preferred embodiment of the apparatus of the
present invention;
Figure 7 is a partial perspective view of a preferred embodiment of the apparatus
of the present invention;
Figure 8 is a partial perspective view of a preferred embodiment of the apparatus
25 of the present invention;
Figure 9 is a partial perspective view of a preferred embodiment of the apparatus
of the present invention;
Figure 10 is an elevation, side view illustrating the apparatus and the method of
the present invention;
30 Figure 11 is an end view illustrating the method of the present invention;

Figure 12 is an end view illustrating the method of the present invention;

Figure 13 is an end view illustrating the method of the present invention;

8



SFigure 16 is a perspective view illustrating the nethod of the present

i nvention and the apparatus of the present invention; Figure 17 is a
per spect iwe 2012804045l l ustrati ng the nmet hod of the present PCEXES2I1OMR7aHd t he
apparatus of the present invention; Fi gure 18 is a perspective view

illustrating the tho and a aratus the 1 resent invention and a
preferred enbodi &2 1%ﬁ86fé§%&wsﬂ?§v flstf%@g&f‘e@eﬁpﬁ- %J@rﬁwﬁt ingeRfife 19

is a fragment,anye alsd%qfltyee MiEWiRbn@oPr ef erred embodi ment of the
apparatus of the 2gﬁ)resent i nvention; Figure 20 is a partial plan view
of a preferred erﬁlgderiﬁnﬁapérspémmpmammlmamﬂg thdrmehrod € itie prose@ninvejon
15Figure 21 is a parti al tf?‘Rc/Ie view of a preferred enbodi nent of the

appar at us ofangljte ?ﬂpégaélfﬁ"f RIGEGNG HiveRtiyy Figure 22 is a partial end
vi ew of referr i i on.
DETA! LED DESCR PTIﬁ%\lrQ@q E&ﬁ'lk%% @3%?%% Jhe %Teth%?%éﬁ%ﬁ%@é%&tif e

preferred emnddheaparadds dfhbe pﬂemt invgntiar; i ne pl atfor m appar atus (and net hod)

of the present invention designated generally by the nuneral 10,
figures 1, 2, 6 dngued’/iga P%Iﬁ%eqt%at%@lumqnﬂéhﬁ‘omgtmé%t@@aﬁeat wsferitemof the

present inv Itﬂ@rﬁp%?m%?hewaé&@lﬂén igned to float upon a water surface
or e

11 of an 25 ocea r deep body of water. The floating marine
pl atform appar at EHgd® 18f istahgerpgeeti e viemniiBRirataiy @ephéalsd hodiaphuays ol the 14,
15, 16. A platform 17 is supported upon the buoys 13, 14, 15, 16. An

arti cul’dt i nPresaniarention ang apeefesreslaphadinenof 3’&(?!1?1’%{66‘9 of the pregentinyentigny hat

interfaces the pl r ection
18 between a buoy}":%g‘gr,8 1?2%{@‘% %gfg %&%}{V%‘sﬁ%r m 1}‘gfcan el‘)@ gie}%%t%ﬁﬂ%rl or
Uus 30 Paterﬁppﬁiuﬁig@fsheq)rés%ﬁtﬂlizéhtlo& 435, 773 6, 435, 774, 6,692,190 and

6, 719, 495, each of which is incorporated herein by reference. Platform 17
provi des a cent r dligWea0 iva papsal elanyigy plorpreisried ehpdiment ¢f the anparsses arthet i pl e

anchor |ines lines 20. O her anchor WO
2012/ 040451 P %@8%#%52745 lines or nooring lines 21 can be provided

whi ch dos not at t ggfut 01 eandiedl sRevidvosr difefelBll SmBodigiRGEITERY apphradn@i@ie | i nes
20, 21 is best seen in figure 2. Figures 19 - 22 show an interface between

a sel ected dnesssrinveri@n2@dr 21 and platformcentral portion 19. The
present inventi o;ag ébciisia;p byﬁ% %BMO%pr&Sﬂa%emgodl toe\a{lgd p%orr%%%lijr atl on.

5 The buoys 13, are’s a’si VI ew o i< gur es
3-5. The bugyeskﬁtméﬂtlohe described with respect to figures 3 and 5. Each of

t he buoys 1 14, 15, 16 are sinmlarly configured. An alternate buoy
arr angement Q@TAE@&%GMPTI@N@WEIINVMEW be understood that each of

R e R T
i604 could qﬂatﬁdiﬁlszipphf&@d(ah&' niRAIRRIS 0P thedit¥set indbhtidHf ddshPald R¥BerdBy byt the 15,
numeral 10.
In figures 1, 2, 6 and 14-18, the floating marine platform apparatus 10 of the
present invention is shown, which is designed to float upon a water surface 11 of an
25 ocean 12, or other deep body of water. The floating marine platform apparatus 10 of the
present invention employs four buoys 13, 14, 15, 16. A platform 17 is supported upon
the buoys 13, 14, 15, 16. An articulating connection 18 is provided atop each buoy 13,
14, 15, 16 that interfaces the platform 17 with each buoy 13, 14, 15, 16. Such a
connection 18 between a buoy 13, 14, 15 or 16 and a platform 17 can be seen in prior US
30 Patent Numbers 6,425,710, 6,435,773, 6,435,774, 6,692,190 and 6,719,495, each of

which is incorporated herein by reference. Platform 17 provides a central load transfer

portion 19 to which are attached multiple anchor lines or mooring lines 20. Other anchor

9



Each of the buoys 13,22 provides an upper buoyant floatation portion 23, a
| oner ballast portion 24 and a central neutrally buoyant portion 25 which
can be flwodet/o40451fi gure 4, the buoy 22 provides fl oat 2CIras26100y24%
portion 26, ballast portion 27 and neutrally buoyant portion 28. 15In
figures 3 and 5, the.neutrally buoyant section 25 can be conpri sed of

| ongi t udi nallings BUPENRGIE of ¥ OTRE P VBiSh dp PafipER Buchutiarion dne _
di agonal 'y extaRdhad ofRARRE $indd 20, T1ARBLE! S {Haflgﬁé%. Hpnpano bobugey & pal 1
of corner nenbers 29. Diagonally extending nenbers 31 I'i kew se extend

di agonal | y betevleenbarwedres seienhiemsh@dine ideor @il agd pédtfoymextteai gortgpnnidnber s 31
can connect to transverse nenbers 283gﬁﬁ In figure 4, the_ buoy 22
neutral Iy buoyant![FdEseBHNSECRR HEISONPYS edtoP- OAGIMRIRANHLLPSEREFhdi ng
corner rembefn wigy |3 A0SYLNBATHIRR 13t AW oALRAQNR Nour( L8 ROpRDEr S
34. Thquiagonall§sé§teh an menbers 34 can egteng d?%g&%ﬁ%fﬁgbetmee

cor ner menbell3swiBdealrstribad withiméspedt td figmsy 8 nseS nExtherf sheddioy2 53 Hd, Lppeéare
floatation or buoyant portion 23 of buoy 13 can _be conprised of a plurality

. ; ed
(for exanpl simigyly onfighisrt v Agmale Bioy sHangrgnab L asrshpwabe Figugs- dhibehldar e
connected w t14 Q} / J e 3).
Thi s arrangJ%gwp&ggﬁg?%ggmggggﬁéﬁwgg}ﬁ35igg?&£3§&¥§§£g§§ﬁégg?ggﬁégﬁggrs 36
as wel | as betieroyd 3tshews ueligees®sbérshadtldais tehadaktobalttiat puef22dhdigoral | y
extendi ng portions 41. 30 Taggred sections 40 (which can be

f rust ocldhi ct $apldbapdatitufesiip piase RT ponefi ALRfitheabydys dxt EhdPntP-cor ner nember 35

of a buoy 13 upp I I ] i . of
the neutrally bug%gﬁp9%%?ﬁé§ﬂ32%?%§9%ﬁ£§ﬂ%%8ﬂ%%$?%?PnSﬁﬁéﬂcéﬁgggﬁﬁév of
the WO 201Z%a04945#RETIAUSAGICEhGR2e4baldy biddh@gdriagn 29 Whettdaabelfbodedcin of

t he diagonally extendingé&prtipns 41 is joined at connections 59, 60 (e.g.,
wel ds) to fiftgurag. te bugy Zenprpsidesdlepiarion Bowsent aarsiod cim Raliast portiog A7t el
plurality of_ dj I s ing portions 41. The central nenber 43 can be
an extensioﬁwgkggfggpﬁéqgééo dial |y extendi ng supports 44 extend between a
| ongi t udi nal | y Saxtengéng @ fethenpdiipany Juogad @eidd ab dmnketodpriad shown
in figure 3. ~ _In figure 4, the buoy 22 |ikew se includes a plurality
of | ongi t udilpegitugdinally exgindecermsrmerabiie 28, usnsvpiae manebess pAend gfagpndlit at i on
or buoyant QPE%BP” 26, Trgpsyerse nean;s ﬁf%%ggg bet ween corner nbers 45

X ng memoers TANsSverse memnoers WEEn d pdlr Ol COIner memoers
as shown. Joi net S gl’ V\Blf (58 47 ]aOI’ ma connec et weenpeac ransverse

menber 46 amy. apesponglly BRERERg HemarPs | AikeSRACO&Gend! BiadSnaAlyehddwesh E@dler

bet ween each pair of transverse nenbers 46. A space or gap 48 is provided
in between ancrabperdodre dofgonilly extenssnsameabers Abersconpedi el trarversamendater 53.
Tapereq%§ecp§ons 50 can be frustoconically shaped. The tapered sections 50
forma oint(%etmeen each longitudinally extending corner nenber 45 of
floatation or buqyapturdal icOPuRB2RMEu@alGObRGan{TBoRh B2caf bdedipatddyof
buoyant portion 28 as shown in'figure 4. In" 15 figure 4, diagonally

ext endi ng pdengibdénally casending dormsmnecaliers oA grangeirpraimenbesst B dhadgiagonaibr

| nmb 45. Fitt] 2 .b t of | 19} . Radj al |
ext endi ng. s apaning Bemb? ata 1BEAEERTLEN 1 Bl e A X caRdiRG b ner
Tenber 45 angyG@RtbAler MRAIE HndZas oRhethiAsRald @shbaeas] ons or bal | ast

portions 24, 27 can be simlarly configured. 20 Each ballast section 24 or
27 can dcl ude | orwiuppdi Aadthtyoresat euyimtgpacaomads ofrbndpet 3 c&Vbe tompsedra et

nmb 56, d.t d t 55 fi 3, 4). Th .ed
Sect i ons 55 RAHETeT QePyTorPLa PO eHIB0Y e SRR CagrHel Bor ner
menmber 57 wWidhnddiQ GARNBIsIBRNMDRendRrs 38 aPfjoiRRUS k¥ UQ¥ATHouROB] | GRis2S,

28. This arrangenent produces gaps 58 between tapered sections 55. Qpposite
t aper ed por tanengdent predvoeheapsta 38r 89 be@Ees dhd iramsvekse whérabers 86 s wdhleas

| ower nost pqrtion of buoy 13, 22 1n figqure 6, cental support .65 can be
b ovi ded ex HERIG R AF o e e Buffinair Gesrir bhex S BRe psRoTim 17
(see algp TigERY sbe@dns 40 (iwhiclllz'c,gﬁJ e SriktocoRicRIlP YhdPRE LR EAdCIdhafthdindIfe
construction of platform 17 and its central portion Ib. Platform 17 can be
a truss as sheandingloguer esmber IBofialbluogt 3 epper flbaati@buvgtipdrtend3appesratius of
the present invention. In figuyre 10, a vess 70, 1 s sho carrying buoy
13, 22 or 14nemeer Dgling ngusaldupuintpetion 25 PﬁLWyglér A figne 42 fappepar of the
illustrates the direction of travel of the vessel 70 upon a water surface
72. Figure 11 illustrates the WD 2012/ 040451PCT/ US2011/ 052745 pl acenent of
vessel 70 in between a pair of hulls 73,74 which support one or nore
lifting frames 75. US Patent No. 7,527,006, incorporated herein by

ref erence shows such a marine lifting apparatus that enploys a pair of
hulI's such as 73, 74 and one or nore lifting frames 75. In figure 12,
lifting frame or frames 75 lift buoy 13 or 22 using lifting



5 lines/rigging 76. The hull 70 can be ball asted downwardly as indicated by
arrows 77 to facilitate its renoval froma position under buoys 13 or 22.
In figurew0p124@ed4sbuoy 13 or 22 is |owered to the wat er PETAISRI1A027F2 as
illustrated by arrows 77. Once each buoy 13, 14, 15, 16 is so transported
using the nethod of the present_ipvention, each buqy can.be part.i.al

flooded at YRR QNS00 arﬁaCB&??% a&@laﬁi S teginggPorias 4fli1§d|‘?18€A ¥ 4.
Each bal | astcoRRidbANs @60 9.0 24 efiBtolfild 41, ScathlalinbRbl ABexfERlCHs PhutEN a5

| ead, steel or other materTal which 1s heavy in water, not neutrally
buoyant . from the plurglityef didgonadile ekiroying p3stiohd41.1Bhe ckbtrameenples 48 camlechnusi ng
wor k boats 80 and hel d. in position using anchor ropes and rigging .8

Pl at f or m 17 475198 of Filigsdr Radially cxiqadiag puppody 4 R btV I%Psléudaa%{ys 13,
14, 15, A6 I i 7 L E transported
upon veé%el%%5%?g%gmbgaEF%H%$§§£?%&$P§E#2E%2{ﬁ%%%ﬁsgﬁl?éguﬁg%ys 13, 14, 15,
16 can be pl aced Inéighiretd theltmopRatikowise Includeaa pluraity of Bngitddindlly, extndbgi ng
aligned with a corner of the platform 17 and a connection fornmed between
each buoy 1¥omgeq mefmbery 45 Ahaf 35¢ AtRash A Hloatapierc Ar Puoxsft APHticR A0t THagsverse

connection i i e t i S..r.enmoved
as i||ustra&gﬂﬁﬁggéﬁﬁgafg%V%Pﬁa@Péquhﬁﬁ%‘g#%%ﬁ%&BTa?@%?ﬁf?@kﬁﬁﬁj%ﬁgié 13,
14, 15, 16 abanddionbaiweetleh tanselsediedtbel ¢€ald dtoirmry neatleoss. | Gapesr Haceseach

anchor line 20 form ng a connection with the central(gortion 19 of the
pl at f or’f 17.49 are proviglegh pedweameach prirspfofpngkersh eptbsset Metd Pac! gapats is

connects ea p I | an
exanple, th r%ﬁggt ggﬁggggg&%%ﬁmg %B&w§%é$%ﬁ%%%g?%%%gﬁkﬁgg&%h?%@%%E%'Ies 20
or 21. Pl at frupsrel éeti®nt S@Larty fiusesrodRalpy shapéele ST tapidEdec@bnsld®d0Bn 840inB5

wel ded together as part of a grid or structure or structural portion of

pl at f or m 17.betsran epddangmdirgdy pxtending cerperaesiaber (e offloafiogerhuayantpneidier
beam or bea , t .nar f . bl r Each
boam 84, 55 oa tss ol b DA RGATEY bsnPheiyBRDS o8 snOVE abkBbiRt Mo 52
web 88 mnd spaced, diagbnangl’ekteflﬁiag PORiIcHE 5 1 &ktenldFrdrh GhdtE®ndiBudilyadxeending t here
is a gap or space 89 in between beans 84, 85 to accommpdate cable 20 or 21
as shown. A e#ier celunghaierbet bppEidnsH 2 elbbha PBE Ok sewiorl ngembpr o 3prRadidlbd.

Such chain st ers. or in, chocks can.he .\W0D.2012/040451PCT/ US201 52745
pover ed usi RO AgER Pretea PR BENRsh Bt et A SO AR <
wi t h |i nkagendice@fl nfdnitey 58ct uat or whi ch noves the chain stoppers or chain

chocks 90, 91 together (closed position) or apart (open position). End
portions of the b kEthg ballaytsecbonsdr bellastppyeensi’d, Yt ¢ap be hienitahlyicaniigreed. moved

to the 0s sition,. n e chaj to rs.50r, chain chocks, 90.-91are
onered 4 o R BRiuisk S B by 22 Gt 8] e BB 0P B ik AR ERRAT 570 2
cabl e 20 or (Zhsides BehBérWEE mnkiMMSeraNCh@ssY (bdedigudddl 2 4R OTIR tapeked Qctibi®

platform 17 central portion 19. Wen the chain stoppers or chain chocks 90,

9lare power ¢ dap bedwstagpaically gpeed pokjoin the)longimdinal edragismeraberipwih thehe
chain portion of cahle or. 21 thus not anchoti e cable 20 or, 21 to
Che pi bt or FOTF" EERREERT oot B P R shel (B EDeTud pRAE o e
payed out Orgaheb8 ibeMReh tapered seckBtIR! OpSIstth @peled rtitd 88 §0LIBHef ypeidad be

fitted with one interface device 95 as gﬁ%mn in figures 19 - 22 for each
cabl e 2 or sgdtionGehwhadh fooms itlenlos@rmot|pdrtiem einbunyeld, @2. dbdigurel0, sgertnle f eet

equi pped with nultiple of such devices 95, one for each cable 20 ar . The
hai b sheave BRGNS SopSiie S ov e S, Bhref by frruton 18 &
attached (e.faropp] dedde 1% Agheamo§4 (see figures 21, 22). The sheave 92,

pl ates 93, shaft 94 could be |ocated under the deck 17 close to the center

of the deck 17 (dligurepi - 4iow ooire pguenirlpdhe eomstroetmireoiepladornm Hé addaks 17) .
Each cable 20 or, 21 .co i nclu chain and wire or_rope ar polyester

por ti ons.  FEPIERERIE: [ HRRESTLAT UL Ee A HTHS BRI AL SN RaEEs on
the chain shgaysd 984 20aNduc R $HRBRERWenBbn CNRGHROP0, DlessdMF iChRiwn Woul d

then connect to a wire rope or
carrying a buoy 13, 22 or 14, 15, 16 to a selected local. In figure 10, arrow 71 illustrates

the direction of travel of the vessel 70 upon a water surface 72. Figure 11 illustrates the
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pol yester rope or both (in a sequence). PARTS LI ST PART NUVBERDESCRI PTI ON
2510f | oati ng marine platform apparatus llwater surface l12ocean 13buoy
14buoy 30wBkoyo406buoy 17platform WO 2012/ 040451PCT/ USPOTAISOEHI2/PEL 45
18articul ati ng connection 19central portion 20anchor |ine/ nmooring

el cabl e 2fncher henelmorng 11 el catle s2abuon, 2aueper. .otk e
26f | oat at i O%M%ﬁtuﬁ%wn%) No. 7,527,006, incorporated herein by reference shows such a
marine lifting apparatus that employs a pair of hulls such as 73, 74 and one or more
lifting frames 75. In figure 12, lifting frame or frames 75 lift buoy 13 or 22 using lifting
5 lines/rigging 76. The hull 70 can be ballasted downwardly as indicated by arrows 77 to

facilitate its removal from a position under buoys 13 or 22.

In figure 13, the buoy 13 or 22 is lowered to the water’s surface 72 as illustrated
by arrows 77. Once each buoy 13, 14, 15, 16 is so transported using the method of the
present invention, each buoy can be partially flooded at its neutrally buoyant portion 25

10 or 28 (see figures 3, 4). Each ballast portion 24 or 27 can be filled with ballast material
such as lead, steel or other material which is heavy in water, not neutrally buoyant.

In figure 14, the buoys 13, 14, 15, 16 are positioned using work boats 80 and held
in position using anchor ropes and rigging 81. Platform 17 can be transported to the
selected location near the buoys 13, 14, 15, 16 as shown in figure 14, 15. Platform 17 can

15 be transported upon vessel 82 (see figure 17). In figure 16, each of the buoys 13, 14, 15,
16 can be placed next to the platform 17, each buoy 13, 14, 15, 16 being aligned with a
corner of the platform 17 and a connection formed between each buoy 13, 14, 15, 16 and
platform 17 which is an articulating connection 18 (see figures 1 and 2).

In figure 17, the vessel 82 is removed as illustrated by arrow 83. In figure 18,

20 the platform 17 and buoys 13, 14, 15, 16 are maintained at a selected local using
anchor lines 20, each anchor line 20 forming a connection with the central portion 19
of the platform 17.

Figures 19 - 22 show an interface device 95 that connects each cable 20 or 21
to the platform 17 central portion 19. As an example, there could be between about

25 eight (8) and twelve (12) cables 20 or 21. Platform 17 central portion 19 provides a
number of beams 84, 85 welded together as part of a grid or structure or structural
portion of platform 17. Each beam 84, 85 is thus attached (e.g. welded) to another
beam or beams 84, 85 or to other beams that are part of the platform. Each beam 84,
85 can be a flanged beam, I-beam or wide flanged beam, having a web 88 and spaced

30 apart flanges 86, 87. In figures 19, 20 and 21, there is a gap or space 89 in between
beams 84, 85 to accommodate cable 20 or 21 as shown. A pair of chain stoppers or

chain chocks 90, 91 are provided. Such chain stoppers or chain chocks can be

12



1027bal | ast portion 28neutrally buoyant portion 29l ongitudi nal/corner
menber 30transverse nenber 31di agonal |y extendi ng nenber

15321 ongiwoadbreal4p45er ner nenber 33t ransverse nenber 34di agenskon/08sendi ng
menber 35| ongi tudi nal |y extendi ng corner menber 36transverse nenber

2037j oi nt/wel d 38space/ gap.39space/ gap 40t apered section 41di agonal |y
ext endi ng pdt®H© %zl?ygfﬁﬁllﬁdyﬁ%@é%g’P‘g{m%ﬁ%g‘Pg%&reif&F%ﬂ mgi?ﬁ%ﬁ‘f’rtg%nﬁage
45|0n9|tud'Qﬁbh%g&%f%RQ&GQwﬁEEBﬁkeﬂ&ﬁ%ﬁ&ﬁ%&ﬁ@@&cﬁ@hMﬂ@h&Qﬂ@b!@Pé&&ﬁée
menber 47j oi nt/wel d

(closed position) or apart (open position). End portions of the chocks 90, 91 could be

shaped to grip the chain when moved to the closed position. When the chain stoppers
5 or chain chocks 90, 91are powered to move together (closed position), they grip the

chain portion of cable 20 or 21 there between thus anchoring the cable 20 or 21 to the

platform 17 central portion 19. When the chain stoppers or chain chocks 90, 91are

powered to move apart (open position), they release a grip of the chain portion of

cable 20 or 21 thus not anchoring the cable 20 or 21 to the platform 17 central portion

10 19 (such as when cable 20 or 21 is to be payed out or retrieved).

Central portion 19 of platform 17 would be fitted with one interface device 95
as shown in figures 19 - 22 for each cable 20 or 21. Central portion 19 could be an
area of about 40 square feet equipped with multiple of such devices 95, one for each
cable 20 or 21. The chain sheave 92 mounts to shaft 94 which is supported by plates

15 93 attached (e.g. welded) to a beam 84 (see figures 21, 22). The sheave 92, plates 93,
shaft 94 could be located under the deck 17 close to the center of the deck 17 (e.g. on
a 40 foot square pattern centered on the deck 17).

Each cable 20 or 21 could include chain and wire or rope or polyester portions.

For example, there could be chain on the end that terminates on the chain sheave 92
20 and chain stoppers or chocks 90, 91. This chain would then connect to a wire rope or

polyester rope or both (in a sequence).

PARTS LIST
PART NUMBER DESCRIPTION
25 10 floating marine platform apparatus
11 water surface
12 ocean
13 buoy
14 buoy
30 15 buoy
16 buoy
17 platform

13



48space/ gap WO 2012/ 040451PCT/ US2011/ 052745 49space/ gap 50t apered section
51di agonal |y extending portion 52fitting 553central nenber 54radial support
55t aper edwee012/@ms56t r ansver se nmenber 571 ongi t udi nal | y @xTarsdéngszes ner
menber/ corner 10col umm 58gap/ space 59connecti on 60connecti on 61t apered

section 15650entr%l support 70vessel 7larrow 72water surface 73hul
1 articulating connection

19 central portion
20 anchor line/mooring line/cable
21 anchor line/mooring line/cable
5 22 buoy
23 upper floatation buoyant portion
24 ballast portion
25 neutrally buoyant portion
26 floatation/buoyant portion
10 27 ballast portion
28 neutrally buoyant portion
29 longitudinal/corner member
30 transverse member
31 diagonally extending member
15 32 longitudinal/corner member
33 transverse member
34 diagonally extending member
35 longitudinally extending corner member
36 transverse member
20 37 joint/weld
38 space/gap
39 space/gap
40 tapered section
41 diagonally extending portion
25 42 fitting
43 central member
44 radial support
45 longitudinally extending corner member/corner
column
30 46 transverse member
47 joint/weld
48 space/gap

14



2074hul | 75lifting frame 76rigging 77rigging arrow 80work boat 258lanchor
ropes/rigging 82vessel 83arrow 84beam 85beam 3086f| ange 87fl ange 88web WO
2012/ 040480RCID/0HBZD11/ 052745 89gap / space 90chai n st oppem/US2athosk4d1chai n
stopper / chock 92chai n sheave 593pl ate 94shaft 95interface device

Al'l nmeasurenent Sé&i scl osed herein are at standard tenperature and pressure,
at sea level on Barth, unless indicat8d&Rer wi se.

50 tapered section
51 diagonally extending portion
52 fitting
5 53 central member
54 radial support
55 tapered section
56 transverse member
57 longitudinally extending corner member/corner
10 column
58 gap/space
59 connection
60 connection
61 tapered section
15 65 central support
70 vessel
71 arrow
72 water surface
73 hull
20 74 hull
75 lifting frame
76 rigging
77 rigging arrow
80 work boat
25 81 anchor ropes/rigging
82 vessel
83 arrow
84 beam
85 beam
30 86 flange
87 flange
88 web
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10The foregoi ng enbodi nents are presented by way of exanple only; the scope
of the present invention is to be limted only by the following clains. WO
2012/ 040480RCIR/0463011/ 052745 CLAIMS 1. A mari ne pl at f or mPCEAIsRO11952793

a) a plurality of individual buoys; b) a platformstructure having a
central portion a@d a peri pheral portiog that 5includes a plurality of
connecting positi®ns, one connecting §8sfP3¥6n for each buoy; c) a
plurality of artigulating connecti on%hajn@%@g}p(gm@kdi fferent articulating
connection connecting each buoy to the platformat a respective connecting
position, each ar4li cul ati ng connect i ahailstegppentctiook buoy noti ons i nduced by
sea novenent between a buoy and the platformstructure while reducing sea
movement ef f ect \3% the platform 1 Chay SRA¥¥ein the separate articul ating
connecti®ns enablg novenent of each %geof t he buoys relative to the
platform structure so that axial and ‘tangential forces between the platform
and each buoy is %ransmtted, while tshafesfer of bendi ng novenent is reduced
or mnimzed; and e)a plurality of mporing cables that extend between the
pl atform structur® 15and the seabed, BSHACCIVIS attaching to the platform
structure at a pogft.j i t -l i said
buoy. 2. The mari n%lll Heg%%@%lgggﬁg%gﬁdﬁ Ta&g@eﬁ%?%ﬂ&%@ﬁ&tﬁéﬁtﬂﬁ%@d ne%g%é?t end
portion thatsea feval dd Batiatuhless ipdichicdotheawlsower end portion that is a

wei ghted portion and a mddle portion that spaces the floatation portion
and t hel Qei ght ed Pwrpieaning sabpdimengsarepigsepiad byevay of ek yrple onlYe 1t s¢PRe Yher ei n
the articul gt - oy i L Ol . 4. The mari ne

pl at f or m of eﬁé(% gll% rsn&]%ﬂmﬂﬁgzrﬂél?ﬁstﬁﬁl ?1 fng‘lr&ei\égﬁﬁ}htg& g%&Rxégg gra € attached to the
platformstructure inwardly of the platformstructure periphery.
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5. The marine platformof claim1l wherein at | east one buoy has a convex

25 articulating portion and the platformhas at | east one concave

articul atwoagoparbisen, the at | east one convex arti cul at iPag/gseritionav4and t he
at | east one concave articulating portion form ng at | east one articul ating
connection g (gféﬁg plurality of articulating connections. 6. The

mari ne platf $ claim 1 wherein at |east one buoy has a concave
articulating portjon agd, e R&thq&gh?%ﬁgﬁ | east one convex articul ating
portion, the at 30l east one concave ar ating portion and the at | east
one convex articulati rgplpaitity afiindieiduningnogs; | east one artlculatlng
connection of the pIuraI|§y of articulating connectiaons

marine platform dP cl & RRHOTRhSRSTHRE aydne assaialpostion Jndiagisripaiyl p&m%hat
2012/ 040451 P@iﬁ&%?aoph#aﬂﬁég %nﬁlécﬁgginsgltloﬁsh Snt%]gdnggétlﬁo@ﬂlog t&2LaCh bﬁ&ﬁ n the

di aneter. rine or m of alm 1 wherein there are at

| east three buoy&)amj&@hﬂdﬁ@bfmhmﬂan@gnmﬁaﬁmeSndumngad%&ﬂ%ﬁmﬁmﬂmn%
platformof claiml wherein there are at |east four buoys and 5at | east
four connectGOBRgStion connectinggachbgoyia theptatisraet %VP?H%FV%CI%P?HU?&RH%P@P fiYher e

are between ‘?‘ﬁ 1n SRRRESH 'aﬂ&§1n§ f%robuoylni%tgngpﬁlug@cf B}ns%a RALHRA(BeRlechl 21 M dl

wherei n the plat m structure | east” 1n part of a f7Usse
deck. 1012. Iheyﬁﬂdﬂmqﬂaﬁﬁhﬁwmﬂumiwhﬂahﬂn&igmﬂemevanaheﬂé&u&sﬂdpwﬁeﬂnhas
| ower horizontal nmenbers, per horizontal nenbers, and a plurality of

i ncli nek menbers @Mﬁ?ﬁﬂh@el%@%%‘é?fuﬁhléﬂ%wﬂe‘éms peakds MARENES Af ech pBs®fer s |
and wherein thbﬁuqcygpepﬁﬁle tgpi% gfartﬁn%%é{m 2 sh B Lﬁ%{l\ea%‘dlfh% a&%b%&ées%%{wegg

13. The narine ormo erern eac et wee

15500 feet (ﬁﬂf@ﬂfhnﬂ&ﬁclﬁfbﬁ@f 8 xransmited ghhile transfer oIBendﬁh’@m@ﬁémﬂ& 1$)feﬂt1cf@1r m of
claim1l1 wherein each buoy is between about 25 and 100 feet (7.6 and 30.5
nmeters) in dirapgineized; and 15. The marine platformof claim1l wherein each

buoy has a truss e por ;ﬂlﬁﬁh y. of m?%ré&clagﬁ? tl{g?&tgﬁd Qét%gnotﬁlg]pigtfo%l%lrmtglre

wherei n each buoy has por ion
15 and the seabed, each cable attaching to the platform structure at a position in between the

platform central portion and a said buoy.
2. The marine platform of claim 1 wherein each buoy has an upper end
portion that is a floatation portion, a lower end portion that is a weighted portion and a

middle portion that spaces the floatation portion and the weighted portion apart.

20 3. The marine platform of claim 1 wherein the articulating connections are
universal joints.
4. The marine platform of claim 1 wherein multiple of the cables are attached

to the platform structure inwardly of the platform structure periphery.
5. The marine platform of claim 1 wherein at least one buoy has a convex
25 articulating portion and the platform has at least one concave articulating portion, the at
least one convex articulating portion and the at least one concave articulating portion
forming at least one articulating connection of the plurality of articulating connections.
6. The marine platform of claim 1 wherein at least one buoy has a concave
articulating portion and the platform has at least one convex articulating portion, the at
30 least one concave articulating portion and the at least one convex articulating portion
forming at least one articulating connection of the plurality of articulating connections.

7. The marine platform of claim 1 wherein each buoy has a height and a
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2 Ogenerally cylindrically shaped. 17. The marine platformof claim
1 wherein at |east one articul ated connection is conprised of a buoy with a
hem spherwoabiyo4sdsaped upper end and a correspondi ngly $RAASA1COMIAY e
receptacle on the platformthat fits the hem spherically shaped upper end.
18. The mari pe claim1l wherein the buoys support a platform

| at f or m o
t hat 25wei gif$?B W&rﬁ%fbﬁlﬁa SIBEEr O tho AQMEfSt ween 454 and 90, 718 netric

tons). 19. & mrfﬁ%m&&ﬁﬂf(ﬂﬂn St IR 1 SiHAEkn erarP UEAY ihide Bbys and
i ndi vi dual buoys; b) a platformstructure having a central porti o% and a

peri pheral potdastahreecpnigecpbas.al ity of articul ati ng connections, a separate

articulating connection 30connecting each buoy to a pl atform deck or
superstructure at’a r ée%wﬁ%f@me%%alglp%%ﬁrwéhﬁre %I?é?tg]i)‘ﬂf ¥hand

articul ating,g 1 L@ separate joint novably WO
2012/ 048%151P(ET6%%%§8110%3%27£5' connecting a buoy to the platformdeck or

superstructure, afd wiBteemariax plkfoanftduigehtwiadreih aheresararbetveatinsy and igal | y
transmtted without transfer of substantial bending novenent, allow ng
rel ati ve nmovEeRBIIIOB®t ween each buoy and the structure; and e)a plurality of

mooring |ines ancﬂq;i Bﬁg{ QiR jaﬁe(tgﬁﬂ? BF WU Sy h&eid &%Z@ggom?‘%ﬁﬁ%flf@%” ng

line attached to th orm position that 1s sp inwardly of the
buoys. 20. Thentpaisedat lpdsaid garofef naked dack9 wherein the nooring |ines include
at least a first nmooring line that forns a first angle with horizontal and
a seconkl noori ng 12 ne thvamasing patfgem 9 glasmwl k wheisiy S rtusped drek hag lgveiat er

than the firsg. : 21. T ' o) ' - '
ol ural ity of oYRENFL emberty dpakl BofTES inBh Bk 2D SLLENEY S AL iMRTLRRRA
The marine platdiog bec@tercthauppet IndbaeehdtizaathmembeReandiwieseih theabtidetio t o

the Pl At Or L R ia the 1ower hovizonial mempers. | ot & Portion.
13. The marine platform of claim 1 wherein each buoy is between 100 and
15 500 feet (30 and 152 meters) in height.

14. The marine platform of claim 1 wherein each buoy is between about 25
and 100 feet (7.6 and 30.5 meters) in diameter.

15. The marine platform of claim 1 wherein each buoy has a trussed portion.

16. The marine platform of claim 1 wherein each buoy has a portion that is

20 generally cylindrically shaped.

17. The marine platform of claim 1 wherein at least one articulated connection
is comprised of a buoy with a hemispherically shaped upper end and a correspondingly
shaped concave receptacle on the platform that fits the hemispherically shaped upperend.

18. The marine platform of claim 1 wherein the buoys support a platform that

25 weighs between 500 and 100,000 tons (between 454 and 90,718 metric tons).

19. A marine platform, comprising:

a) a plurality of individual buoys;

b) a platform structure having a central portion and a peripheral portion;
c) a plurality of articulating connections, a separate articulating connection
30 connecting each buoy to a platform deck or superstructure at a respective connecting
position;
d) wherein each articulating connection is a separate joint movably

18



23. The marine platformof claim 19 wherein each buoy has an upper
15f| oatati on section, a | ower weighted section and a m ddl e spacer section

t hat spacwe 20te4sper and | ower sections apart. 2 2CTUSRO TSI 7TAE

pl atform of claim 23 wherein the floatation sections each have multiple
general ly cylindrical b shaped ti ons 25. The 5& ﬁne pl atform of
cl ai m 23" wheéPBRFFR e ﬁ o fﬂi“bQ FBndesk o BRCREECHIe Ang oF e X! i on

that is | esstaﬁé&ﬁﬁal%?ce@%lré s&b@@tn&ﬁ ﬂraﬂéﬁﬁ&écﬁ@z thSt BRSSP B AbstdhEiaPHOMin ng
26. The marine platformof claim wherei n the upper floatation section

has a hei ghtmoveatent, sillbess théne oneehahtfbetwreneuer bidy dmditlyfhsttnmfure headbuoy.

27. The marine pI tformof claim23 vyhereln the up | otati on section
forms a truss. 8. THEP I rw%{nsélﬂlﬁ%fa?c gring Wﬁfgﬂt{wﬁerser}lﬁmteﬁ%aﬁ?%aﬂe

spacer sectigpy B%Hﬁ ok EtiEhed EOMTHEARE] 016 ARRHARIO L LAl MAR MBS 1

the upper floatati on section |nc e rol e sectid aV| ng
a maxi mum ditawwgs.er of between about flve and thirty (5 - 30) feet (1 5 -

9.1 nmeters). 3030. The marine platformof. claim?23 wherein each buo&:upper
floatation secti oi? i s WEpRiRceRIaGemhal ¢lrisn 49 veiersie e 1@9?4%11116‘@&;161& & ons

joined wth my %h&’éﬁ%&o&ﬁ@%ﬁ%ﬁﬁﬁ f%@% Vd}fé&;ég?n#‘{ge)ggtﬁ holidsRa %%Egyelﬁ%h 745

31. The marine plattormo aim buoy Power wel ection

is conpri sedlmfthattﬂbﬁrmsrﬁrmn\ge:r\tziﬂcabnmnkalItlthltmgbatafethhet}ﬁ firctiangld. Wi th mul tiple
transverse nenbers. 32. The marine platformof claim30 wherein each mddle

spacer s®ction 5i%el udds maiineiphtlorpetciain  dwhersinpipkuplitrehthsliges tchgie
mar i ne pl at fthﬁgﬁgthééptrggpam%.ei n each cylindrical nmenber of the

22. The marine platform of claim 19 wherein each of the lines is attached to
the platform inwardly of the platform peripheral portion.
23. The marine platform of claim 19 wherein each buoy has an upper
15 floatation section, a lower weighted section and a middle spacer section that spaces the
upper and lower sections apart.
24. The marine platform of claim 23 wherein the floatation sections each have

multiple generally cylindrically shaped sections.

25. The marine platform of claim 23 wherein the upper floatation section has
20 a vertical dimension that is less than one half the total vertical dimension of the buoy.
26. The marine platform of claim 23 wherein the upper floatation section has

a height that is less than one half the overall height of the buoy.

27. The marine platform of claim 23 wherein the upper flotation section forms
a truss.

25 28. The marine platform of claim 23 wherein the middle spacer section forms
a truss.

29. The marine platform of claim 23 wherein the upper floatation section

includes multiple rolled pipe sections having a maximum diameter of between about five
and thirty (5 - 30) feet (1.5 - 9.1 meters).

30 30. The marine platform of claim 23 wherein each buoy upper floatation
section is comprised of multiple vertical cylindrical sections joined with multiple

transverse sections.
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m ddl e spacer section is smaller in diameter than the dianeter of a said
vertical cylindrical nmenber of the upper floatation section. 34. A marine
pl at f or mwoOanmwa4eisng: 10a)a plurality of individual buoP€T/US2011/0535%5 a

pl atform deck with a superstructure having an oil and gas well producing
facility and a peripheral portion that includes a. plurality of connecting
positions, one cotnectifgmpies ﬂa&ﬁﬂmf%@hfw feif eachabley Igvpr Wl of
articul ati NQeCGANRCLIMHred WPen@fiplehfer@ld id Hh@{aap%&w&ﬁhwwﬂmﬁwtl ng
a said individual buoy to the plgtforn1de k and superstructure at a

respective commegtd mgmpasition; d) wherein each articulating
connection is a sgparate |oint nopvabl onnecting. a said huoy to the
pl at f or m deck, ant? wholti HaEd BRtge of a}c@@rﬁq whergi e I@Pgles%%@créﬁfm ly

transm t4 ed ;wit AQUEuitibRNSfe l'ﬁHPQHEQ%B bendi ng novenent, allow ng 2
Orel ative nﬁVenent %é%meen gaginbuoy and the platform deck or
superstructure; &@3d  The ma)nerpldtfarilof chuiva 30 whetdesachkglindairah@embdref dieat f or m

and buoys to a selected |l ocale and seabed, nultiple of said anchor |ines
attached to ®HdlepiRaceiopsrtiPhviarsaientn dimetgethnn e siamge: Poa. sagh verisalar i ne

more of tc hﬁ& a?éeﬁf)}e/:f gj‘feth% %gﬁ% ﬂo?ia'agn adL(i3h!

or e plur uoys to a seabed. 36. The marine

pl atform of claiB434 whetagina ptdiferas ddnvprsatg: Nng connections are uni ver sal
joints. 37.The marine platform.of claim34 wherein each of the articulating
connecti®ns incl Wles coRlP@sporfdndigidpalywesve and convex engagi ng porti ons.

30 38. The maring,pl atf f i p@gr i a
convex articulatﬁﬂg pé?ﬁ%gkggﬁg&%hghgﬁg orm éghgkﬁﬁgégﬁg%ﬁgﬁ@%%ﬁgag
arti cul at i ngagitityt indng péripheall pberatthariacladvepluadity ofit@inetghgopdsitican, ard t he

at | east one concave articulating portion WD 2012/040451PCT/ US2011/ 052745
form ng at |®a8ectisg@ogfien ayleaeh Pepyeonnection of the plurality of

articul ating Connceiﬁ;isoagﬁurahta/ ofartl%%{aticg?%x{hlggn%&gbr e%ﬂh%%??g%%@'g%{;@eﬂoﬁwer ein

at | east one buoy concave arti ion an orm has

at | easts oneoafdViay additligdiviatidl Do P@rthé platfotnn@ecktanl @Sl stRIDGIr€ AAGAH R tive
articulating portion and the at | east one convex articulating portion

5f ormi ng at |®&aBectisa@odtien;cul ati ng connection of the plurality of

articulating ConncSCtl Werein each articulating connection is a separate joint movably

connecting a said buoy to the platform deck, and wherein axial and tangential forces are
substantially transmitted without transfer of substantial bending movement, allowing
20 relative movement between each buoy and the platform deck or superstructure; and
e) multiple anchor lines that anchor the platform and buoys to a selected locale
and seabed, multiple of said anchor lines attached to the platform inwardly of said
peripheral portion.
35. The marine platform of claim 34 further comprising an anchor line
25 extending from one or more of the plurality of the buoys to a seabed.
36. The marine platform of claim 34 wherein the articulating connections are
universal joints.
37. The marine platform of claim 34 wherein each of the articulating
connections includes correspondingly concave and convex engaging portions.
30 38. The marine platform of claim 37 wherein at least one buoy has a convex
articulating portion and the platform has at least one concave articulating portion, the at

least one convex articulating portion and the at least one concave articulating portion
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40. The marine platform of claim 34 wherein each buoy has a height and a
di aneter, the height being greater than the dianeter. 41. The mari ne
pl at f or mwWD 201241405834 wherein there are at | east three bROYAISaNd/0&174% east
t hree connecting positions. 1042. The marine platform of claim 34 wherein

there are at_ | east four buo%s and at | east Lou onnect. _positions.
43. The narifRENIYL3F Fasteng prtcplafing sanngREoetfhe Rrrality prargey copngeiipng.

connect ing positigns. . The marine_platforél‘bfcl-gﬂﬁ 3R He RGN R8st &{efﬂu%h&é AldReah )
wherein the platformis conprised of a 15trussed deck. 45. The mari ne

pl at f or m of acli@ilaringdponti@r @idrthe platform dsed lescénchamveomeculhtng ganbalthersnber s,
upper horizaontal nenbers, and a plurality of .inclined nenberf spanni ng

bet ween t he IE5haRE SHWAYOHEFUIRERS PYHPR AN ALY ISt QR CRIYEX St U{ANBE PSHIRYCt i ng
ositio ar . j . i
positions fgvlglﬁlﬁ]tagfegsttoﬂgaﬂtﬁ%ﬁﬁn%@%ﬂn%&%@df tﬁ@ﬁigﬁh%y of%%&réiglgocg&ééé:'tﬁs?%o 5

pl at f or m of 4 wherein eac uoy 1's between 100 an
and 152 neters) i40. hei'Btmarine platféih of Idiainnd4 wherepl &tchduny bfis £haipin a3d a

wherein each buoy is between about 25 and 100 feet (7.6 and 30.5 nmeters) in
di aneter.  diametgy thefheichibeing grestesthag the gRmefesi m 34 wherei n each buoy has a

generally 25uni fopm di'ﬂ{r{%ﬁ{n\%ﬁl’a%nﬁ omjalﬁﬂ %ﬁ ‘)g}}}é} inithefe hRABE R three balg?/sf‘%d The

mari ne pl atform of clal erein eac u as an upper tion that
i s gener al | yat taaki thebeicoahdcying pagigshs. 50. The marine platformof claim
34 wherein at |east one articul ated connection is conprised of a buoy with

a heni sigheri cal | Y¥Zshapets mperlateameh glagm 36 edereasheisarerylspstdaagugycsicave
receptacle opl.bept &Hl‘h@&{ﬂgtﬂ%%ﬁioh&.t s the hem spherically

43. The marine platform of claim 34 wherein there are between 3 and 8
connecting positions.

44. The marine platform of claim 34 wherein the platform is comprised of a

15 trussed deck.

45. The marine platform of claim 44 wherein the trussed deck has lower
horizontal members, upper horizontal members, and a plurality of inclined members
spanning between the upper and lower horizontal members, and wherein the connecting
positions are next to the lower horizontal members.

20 46. The marine platform of claim 34 wherein each buoy is between 100 and
500 feet (30.5 and 152 meters) in height.

47. The marine platform of claim 34 wherein each buoy is between about 25
and 100 feet (7.6 and 30.5 meters) in diameter.

48. The marine platform of claim 34 wherein each buoy has a generally

25 uniform diameter over a majority of its length.

49. The marine platform of claim 34 wherein each buoy has an upper end
portion that is generally cylindrically shaped.

50. The marine platform of claim 34 wherein at least one articulated
connection is comprised of a buoy with a hemispherically shaped upper end and a

30 correspondingly shaped concave receptacle on the platform that fits the hemispherically
shaped upper end.

51. The marine platform of claim 34 wherein the buoys support a platform
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shaped upper end. 51. The marine platformof claim 34 wherein the
buoys support a platform WD 2012/ 040451PCT/ US2011/ 052745 t hat wei ghs

bet ween 580 2arh4040, 000 tons (454 and 90, 718 netric t onPLT/UB20IAN0RTHS ne
platform conprising a) a plurality of individual buoys, each buoy

i ncl udi ng bupyant. a bal | ;5 m deck that includes an
oi |l and gas %I‘Yel%l}s &%@%5%9@98&&%@@&&%@%@66 ©BHs and 100, 000
tons (454 and 90,5418 %Mahﬁeﬁa&%}m% i pheral portion that includes a
plurality of connecting positions co necting position for each buoy;

c) a plurality ofa)ar plucditatorf ngdiewnalebidysneachrlesyeiativdmgatoyant! atdi bejlast
connecti ons 1 0 connecting the plurality of buoys to the platform deck at
different rd$5&¥i ve connecting positions, the piurality of articulating

connect '59ns al | O\’Hgﬂ?az Iohla&UHX d2ot kﬁ?%nélﬂ@éﬂcﬁdoﬁﬁnﬁﬁas rWe\ﬂe 'ah 1 fac111t )

wherein each arti g connection Is a separate joint connecting
a sai d buoy wagliihg betvateha¥0t daclkandr1 091000rtehy eIdusrel 9QAtS \mirmneltamsamnala and
15 tangential forces are substantially transmtted w thout transfer  of
substant i al ASERBTAGPPRHOR T8 NCIafFohiPHEali | At OPBEGHBSRRSHIOMBeP e8NS buoy

and the pl at Ogirt%q&c&cgg g%per structure; and e) a plurality of
mooring |ines that attach Between a seabed and the pl at f or m deck, a

plurality of saia)li nesplnatityaf hisichlatige tamnactias dedpoatjve a2kndatihgeonaictioe
platformof claim52 further conp r|S|n a nDorlngﬁextendlng fromthe

plural i%§ ofcoﬂﬁ%?tlﬁﬁ&?slﬂ‘ﬁr@ldmﬂﬁlbawﬁgwtﬂﬁé’ pifer dickredifferubipspact vacesstingd

| ocati on. r

art oul at i nd°SnS ds ARSI bl AL LA Rs ShBu Ry 16r MBF'R bl Bucc by

pl at f or m of seh aiovementpwher ei n each of the articul ati ng 25connecti ons

i ncl udes correspondlngly concave and convex engagi ng portions. 56.
The marine pl atfobm of Wareinneash itisplafing onpeclion na fsRaxitcha’ing %fr@bb’x

articul at| “%B{?éﬁ%hg% AN [N G0 Rhpiaf | CEJ]% 8‘} sdp%?s%ct%&e afid Whiiefy & }d fil ating

portion, the a ohe Convex ar rtron’and a east one

concavel Ar t ighdeatialntdrde9atd ﬂﬂbsﬁ‘aﬁtﬁmyn@a@hlldt@ﬁaith@n&ra@sﬁer oflk@istangiaCosnaapt i on
of the plurality of articulating connections. 30 57. The nmarine platform

of cl ai m 52 TPk a&pwr&@iatwﬁ@lwwnh%@waerbmmy and itheuplatfrimg dekr €1 on

and the pl atform hi%s at | east one convex articulating portion, the at |east
rstru ure; and

one concave ‘4 ating portion and the at |east one convex articulating
portion e) a plurality of mooring lines that attach between a seabed and the platform
deck, a plurality of said lines not attaching to a said buoy.
20 53. The marine platform of claim 52 further comprising a mooring extending
from the plurality of the buoys for holding the platform and buoys to a desired location.

54. The marine platform of claim 52 wherein the articulating connections are
universal joints.

55. The marine platform of claim 52 wherein each of the articulating

25 connections includes correspondingly concave and convex engaging portions.

56. The marine platform of claim 52 wherein at least one buoy has a convex
articulating portion and the platform has at least one concave articulating portion, the at
least one convex articulating portion and the at least one concave articulating portion
forming at least one articulating connection of the plurality of articulating connections.

30 57. The marine platform of claim 52 wherein at least one buoy has a concave
articulating portion and the platform has at least one convex articulating portion, the at

least one concave articulating portion and the at least one convex articulating portion
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WO 2012/ 040451PCT/ US2011/ 052745 form ng at | east one articul ating
connection of the plurality of articulating connections. 58. The
mar i ne plwoforadefsicl ai m 52 wherei n each buoy has a hei ght/isad1a5194anet er,
the hei ght being greater than the diameter. 59. The marine platform

of claim52 wherein there are at | east . three huoys 5at . | east three
connecting pBENEghigast one articulghing qgpuectinn qféhepwlafa%&f ﬁ] %?C@%tgxgrﬁog@e%%%ei n

there are at |easfg fOUfhebeQrY& @Q@oxﬁ{ of 858 53 %Ereﬁ%ﬁ%ﬁ% HaPPRLERORS o
61. The marine platformof claim52 wherein the platformis conprised of a

trussed deckliarh€62 thelhedghtrheing@rqkeatiianrthe dfaneleai m 61 wherein the trussed

deck has | ower ho |zontal nenbers, upper horizontal nenbers, and a
plurality of | ncl ned Thermpratng PLastorm;o @13’6@%\%&‘?@{“@%“6fjrﬁél;le%glr?eg%@b’s and

hori zontal apdhoMigs bt e connecting positions are next to the

| ower hoE,?l zonta ee nbers. & Bosti %3. The marine platformof claimb52

wherei n each buo;b()l S bEtewseme plifoanad thHN62 hvietein tBerearemtbaliGaurteioes &)d i n
hei ght . 64, The marine platformof claimb52 wherein each buoy is

bet ween abouﬂtl%thHﬂcol’GGCtF’ééi"S’(ﬂ?n% and 30.5 meters) in dianeter. 65.

The marine platfoymgf n‘falr “Bl?c?o pﬂn thﬁh gg‘%@%—%{?%é‘ ]I%tf&’nggglté(ﬁ#ﬂls)é dWpif or m

di anet er over amajorlty Its |ne pl a m of claim
52 wherei n easkeddeok. has an upper end portion that is generally
cylindrically shaped. 67.The marine platformof claimb52 wherein at |east
one artitul at ed %%ﬁe@@n@ﬁq plagfopyngfr tlady &df Whenstibhewtritsed dsehildpHeveical |y

shaped querh[o%Pglgtgp?zﬁl%bg %Bﬂk&ﬁ%lymgrgﬂﬁgdangi%‘ gﬁffﬂﬂg%? FRUACH reBibel®

pl atformtha erlc
spanning between the upper and lower horizontal members, and wherein the connecting

positions are next to the lower horizontal members.
63. The marine platform of claim 52 wherein each buoy is between 100 and
15 500 feet (30.5 and 152 meters) in height.
64. The marine platform of claim 52 wherein each buoy is between about 25
and 100 feet (7.6 and 30.5 meters) in diameter.
65. The marine platform of claim 52 wherein each buoy has a generally
uniform diameter over a majority of its length.
20 66. The marine platform of claim 52 wherein each buoy has an upper end
portion that is generally cylindrically shaped.
67. The marine platform of claim 52 wherein at least one articulated
connection is comprised of a buoy with a hemispherically shaped upper end and a
correspondingly shaped concave receptacle on the platform that fits the hemispherically

25 shaped upper end.
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