WO 02/ 35014 PCT/ USO01/ 28098 PATENT APPLI CATI ON Tl TLE OF THE | NVENTI ON

" ARTI CULATED MULTI PLE BUOY MARI NE PLATFORM APPARATUS 5 AND METHOD OF

| NSTALLI N 8288814 | NVENTOR.  KHACHATURI AN, Jon, E., a US cipCr@®801/28essi di ng at
5427 Sutton Place, New Oleans, Louisiana 70131. CROSS- REFERENCE TO
RELATED APPLI CATIONS Priority is hereby clained to US Patent Application

Serial No. 09/727,343, filed 10pRPENgvePbEIC2A0N Which is incorporated
herein by reference. Priority is hereby clained to US Patent Application

Serial No. 09/704,998, filed 2 Novenber 2000, which is incorporated herein
by referenc I QFi i clainmed to US Patent Application Seri al

No. 09/693, 4 LE}@F#B@"%@& 2000, which is incorporated herein by
reference. 15 STATEVRSURECABNNGTTELERIGY MRENSERED RESRARRHIPARATUS
DEVELOPMENT Not appl i cabl e REFERENCE TO A "M CROFI CHE APPENDI X"  Not

appl i cabfe 20 BACKSROEDHIMNR Qif BEEMLLINGSAME" rel ates to floating marine

platforns i t i ts (e. over 15Q0 fe 450, net ers)
and met hods WE% %@W%}@n’&;%ﬁ,ﬂ%ﬁepfwg% %g%ﬂﬁ@ﬂ)\}% i on
relates to al\y@\g\(ﬁ[eaﬁgglﬂohma%abgpyl_pl atformthat supports a platformwith a

plurality of buoys and nethod of installing sane. 25 In an alternate
enbodi ment tBROPBREMERENCENEQ RELATED APPLOCATIONSod wherein nultiple

buoys can be used as.part qf an installation thod tq a i he
platform upon ad%?(?"f & l?ﬁ‘gjry ‘i%}ﬁ’ﬁg e 68Ipﬁte&ﬁABS]‘t‘s@ﬁnﬁﬁts_én‘élﬁﬂ)@S/r?gﬁg%’ﬁﬂed _
Pr esent § v ey NORerkiRh 3068, wifleiRis 1R EborRE Gkl by refgpAdegur ed mul tipl e devi ce
support enabling replacenment of one device Il1e the other 30 supports the
pl atform Priority is hereby claimed to US Patent Application Serial No. 09/704,998, filed
2 November 2000, which is incorporated herein by reference.
Priority is hereby claimed to US Patent Application Serial No. 09/693,470, filed

20 October 2000, which is incorporated herein by reference.

15  STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT

Not applicable
REFERENCE TO A "MICROFICHE APPENDIX"

Not applicable

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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Many types of marine platforns have been designed, patented and used 1 WD
02/ 35014 PCT/ US01/ 28098 comercially. Marine platforns typically take the
form of e&vohmss0i4 xed platforns that include a | arge undeP@EUSI1/28098por t

structure or "jacket" or a floating platformhaving a subnersible support.
Sonetinmes these platforns are called sem -subnersible rigs. Jack-up barges

are anot her ctoyrﬁﬁe@i_‘an}@.! Wafifé Platfoahs §pitallp taleate foinaof Sififes e pifotME thad
environnment for drilling/production. Jack-up bar'ges have a barge with | ong
r

| egs that caficlugea fgeurdgruger sippert sivedturgroy "jseksl exia dosling patédrevhaving he

b b . h f platf f d 1500 f
o a0 ot or g BE sunept SOt HRES G P Pl R RSBl e oue ot

Of f shore Magazi nejaglhapbargBste ﬁﬂdﬂ@ér?’}ﬂ of plaffohR iRt SinMehuS8dh of OFfsHbE€mbAngleep
water drilling and/or production. Sone of the 10 follow ng patents relate

to of f shor e guvirprmentdor drdling/ploduptionhJagkaiptharges hyyees befrgswish bngpégstthascars,  al |
of which are _hereby,ingorporated herein by reference. O.her patents have

i ssued t hat eeqoasgeégq?.p %éHgy%hanﬁgowgggtd]o%%gFl%ﬁﬁtpﬁl?eggafg%ﬁ@vp Y‘j?fgr'_sone_

pat ents di scl osi nGthesiypekdrplRrhb dwklvﬁem%@f%eﬁmtse%&erfsQfdéé_fi@r) By |
and gas well drilling and/ or production. PATENT # |SSUE TI TLE 15" DATE

2,952, 234 13egn patenisdr ThoBEptSebari20na lissié o Oifishorviviagaezinel showe nrany 3losdi 396
17 Novenber 0 Ofshore Wl | Apparatus and. System 3,982,492 28 Septenber
1976 Fi oat | iy EPFUBEIPEY Pguseshln wiEt dRtuie’ 589" milERUH pSuee oF Gl | ng
Struct ye 2Ofoﬂo@fﬁ%z&@ght@?elah@‘(@Hﬁﬁ{orél-gﬁﬂfoﬁﬁ@%bﬁl_@ Jr&bhici 5&%&6@%@@6& I on
Leg Platform 4,620,820 04 Novenber 1986 Tensi on Leg Platform Anchori ng
Met hod and Apathoratsuall 6f WBich 8@hedtbyNbearpora@d Refbémblp reférenceAXthen pategts have

Sem subnersible 2 , 423,632 13 June 1995 Conpliant, PlatformW.th $lide
Connect i on Ot ﬁlba?traatﬁ\d& g?r;eéarlﬁo {Joating strusfures; g%kdnc ude some patentsVX sclosing

structures that would not be suitable for use in oil and gas well drilling and/or production.
PATENT# ISSUE TITLE

15 DATE
2,952,234 13 September 1960  Sectional Floating Marine Platform

3,540,396 17 November 1970  Offshore Well Apparatus and System
3,982,492 28 September 1976  Floating Structure
4,286,538 01 September 1981  Multipurpose Floating Structure
20 4,297,965 03 November 1981  Tension leg Structure for Tension Leg
Platform
4,620,820 04 November 1986  Tension Leg Platform Anchoring Method

and Apparatus
5,197,825 30 March 1993 Tendon for Anchoring a Semisubmersible
25 5,423,632 13 June 1995 Compliant Platform With Slide

Connection Docking to Auxiliary Vessel
Platform
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

Storage Caisson



5,439, 060 08 August 1995 Tensi oned Ri ser Deepwater Tower 5,558,467 24
Sept enber 1996 Deep Water offshore Apparatus 30 5,706,897 13 January 1998
Drillingw®ppsietsi on, Test, and O | Storage Caisson 2 WPORUSG(RZBYS

PCT/ US01/ 28098 5, 722,797 03 March 1998 Fl oating Cai sson for O fshore
Production and Drilling 5,799,603 01 Septenber 1998 Shock- Absorbi ng System
for Floatings,78,707 or 03 Hlakch8088416 2@okieky O&E36nk8OOfEKIrk! i ng, Producti on,
Test, and G| Storage Caisson 5,931,602 03 August 1999 Device for G|
Production at Great Depths at Sea St¥edudtiogsinddsilling 5, 924, 822 20 July

1999 Met hod ck Installafi n &n fshoreqSubstructure 6,012,873 11
January 200&’%90‘%/@nt L@géﬁt%@eéﬁggg\vt%oﬁ& lggf éﬁgySLE@g%%é{%e and Met hod
of Anchoring and Rel ocating the Sanmepidffofy 027, 286 22 February 2000

Of fshore Spar Production System and Method for Creating a Controlled Tilt
of the Cai ssod/kics cEPFebgparpd29%Bal | DelingsBeokuctioaodpsti angl @idbr Use in

Anchor age of Fl oating Bodies 20 One o§ thecprobl ens wwth single floater
type marine platformconstructions is PIRSE Casian g ngl e fl oater nust be

enor nous, anglo3 e veros KYPRN$ONE t 0 PBAK fF OIl BrodhétRsROtat and install.
In a marine environnment, such a structure nust support an oil and gas well
drilling rig or production platform weénths sfPebet ween 5, 000 and 40, 000 tons
(5, 080, 250kg and 40, 642, 000 kg), for exaréqaaless&(l)r even a package of between

500- 100, 000 t ons) Storag
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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25 (508,025 kg - 101, 605, 000 kg). BRI EF SUMVARY OF THE | NVENTI ON The
present invention provides an inproved offshore marine platform (and

nmet hod ofwoOn¥ssld ati on) that can be used for drilling forPOT/AUSa$0O®Wr gas or
in the production of oil and gas from an offshore environnent. Such
drilling and/or production facilities 30 typically weigh between 500 -

100, 000 tons (508TE&ppseatus di0the pRBeMQRvdifiion thly FovidediBite BeiBEhA 900 -
50, 000 tons (508,025 kg - 50,802,500 kg). 3 WD 02/35014 PCT/US01/28098 The

appar at us of cansised of a plurality efispased eparkbunysandasupersimydture heviag tperphdmt | s

it bee il L TR e R R I T S
attachment pasitticating cof@eoR s eacﬁBu%FfdtﬁHbeoﬂﬁ sapRfrhiren | oi ns each
buoy to the platform superstructure. 5 The apparatus of the present

i nventi oh uses ar tTheanpatatyspfthemesent ioventiosgescutiqigingsobmestigesbepednitber of
each buoy and.the superstructure to mnimze or reduce topside, wayv

nduced ot | SRECTRRA 15 oT 8 e by fad TSRS s Yo BT Rt OIS0 e
buoys will rgue i@l&@ceaqn&wnrs@aﬁngﬂfé/s%cﬂmﬁf@@ﬂﬁ@apﬁ@a&ﬁs.act' on or due to
ot her dynam c marine environnmental factors. "Articul ating connection” as
used herein 10 shanhlofthsduaysieillhowdiueto eremnt zndjorcdndacd/oovave actian artdut hat
connects a buo¥ tq the superstructure tlffoangm'ts axi al and shear forces,

e B

and al | ows tHE™ ICHEPE & ViR ctosy- af rirslaige crnes iR e iaddictrin
Wi t hout ;1 §epagiahidoBe uABGstHBE & nikah Ry RORHEARDN BB thit! RRRE&S la%o %Yolih€
superstructure fromone of the so connected budys or fromnultipfe o t he
SO connect edsuparsirsctus, trenintitschxiatamd steaefdras, sulbiows theabipyorehioy( &t mdve

"Articulatin 5 conpection” can al so be a joint vably connecting a buoy
to a super st‘%lijétvﬁrt%t SPRSrFructire yyrthont senaraiion; aad %F%éh%ggldé%w ally

transmtted, # 1 i DR J i uced
or mnim zedu%%%gﬁ(v %Hﬁesa?%igﬁcug% [f%\;ﬁ\? %{g&%& ati vgIl ed@v@%ﬁ%@%@%@%ﬂ% ﬁg buoy
and t he supethsso catngcted bloysosreelotddy migintizeztorcabsthigialp ehmirnacadl BAstioglating
connectjon) connects each buoy .to th 20 pl atfolr)m at a respective .
attachment  pOLREGHOR, CEhalse BRA &R, BAVADLY eRNSEi e DUQy-0 &tsHPEsriGherg Mdwreil oy

motions whi | &7l ThifdeNGal&bicRS bt RBsthhielR! RIkRitBd, however, transfer of bending

moment is substantially reduced or minimized through the joint allowing relative

movement between the buoy and the superstructure.

A connection (which can be an articulating connection) connects each 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 ofthe 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
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The apparatus of the present invention provides a marine platformthat can
further conprise a nooring extending froma plurality of the buoys for
hol di ng ™We opbst4d orm and buoys to a desired | ocation. 25PCHUS#IE8098

enbodi ment, the present invention provides a marine platformwherein each
of the articulating connections includes correspondi ng concave and convex

engagi ng  pasrhboditEent] the dBight isenuthtdraReraiOUE ARithoterdotlEHcH SF BRIbubype joint is
di scl osed. | n another enbodi ment a marine platform has buoys with convex

articulating porlpjasathernpmbediment, gachdrugy fhspretestble bpivieei h@?ly 28 e &0 Gashcave
articulatin 30 I t her enbodi nent, each buoy can be provided
wth a concgivé%%é}rl%tgﬂz 0)On and the pl atfor mw th a convex

articul ating portTi¥ap mnfsrm reNDRE LRI preRadbly pfwiaebaimﬁam?lo%ﬁoﬁnd a
di ameter. In another 4 WO 02/ 35014 PCT/ US01/ 28098 enbodi nent, the "hei ght

i s much gr eavkareinieach buny léﬂ?afm@mﬁbdl@ﬂo@mmﬁ feehia Mghy(so 48mn amblﬂ?e4m)

enbodi nent, each uqél? ref abl ﬁ bou and 100 tﬁ%il
G ot or (7. 6am o Visb3ft 62 ieRnka by iEah afister slord drindipriy el Ehs oy
preferably m@%é@?ﬁn@n@lt%aﬁ‘bé SnBYdikR¥ach bﬁ_by"%ﬁ’lﬁ{/@a @ﬁ%bl@&i%eﬂe? bet ween

about 100 and 500 feet in height (30.48m and 152.4n). he buoys can be of
a general |y uni f dopeiifemest embadinery, eacimmjoyris gqnemﬂlytcybndmaﬂy shaptﬂ/vélmweven, n an

alternative enbo h buo n.have a varia apeter.

preferred enBdti ﬂt?ﬁ‘?aqwga ?}%lc?glbgﬁ%}f g1 he @W"l%dir K |S}r9pl¥ ﬁ&dﬁ’(ﬂ’er F%ever
in an a§er naJrliyemarkedhamny cﬁﬁﬁﬁcggp%a“ég\ be provided with sinply an upper
end 10 portion that is generally cylindrically shaped. In a preferred
enbodi nent, ther dnaer QrdcrrdCbambodlmeHe tlmeyase antbasit thkaalsuoys fané et ladst dobarent

ositions, preferably four d four C ositions. In a
Br eferred erdi® {POSILioRs, P ?Pﬁua}g‘t‘re'ﬂm&% %{“F E t RASEIRS v _
hem spherical |y shapedyi@fred hﬁn Ent® nudacﬂorafticﬂrbééﬁ; n&?ﬁ%btigpoﬁ gﬂr?ﬁ]fe%% € 1S

a 15 correspondingly concav shaped receptac atf t fits
t he surface hﬁ&nlqﬁchcalbershmﬂefomcﬁlblgpmh&pddpmppmrofeembhpbudyl aml there an a

| ternative enbodl the c ectjon can al so n the form
3n i ver saf correspon ng y concave?y sri-laped receptacle on tie pﬂltform that gts the surfgce ofeach

up

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, a jacking 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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joint. In an additional enbodi ment, the connection can be in the form of
first and second devices that provide "backup” or redundancy enabling one
devi ce t ov®e2/3Wi14i ced while 20 the ot her supports the pl aP€DURI1/28098t hi S
addi ti onal enbodinment, a first universal joint preferably carries |oad

bet ween the platform and each buoy over the long period of tinme. 1In the
event that tipearldi 305802¢k00ikgs. must be replaced or serviced, a j acking
arrangenent |oads the other device so that the first device does not carry
| oad and can be réhgdemtagerd thejpigsens dnveation arthatid canblensranlldemibipleahdl an

outer device, The "devjces'i.can be.articul atin 25 devi ces such a

uni versal | o(forlll%pso ne tg?oa eprsggéor wgamgﬁb&s&p %ﬁgtmieﬁ%heﬁllcg{rpa:eﬁﬁ?gs%lg%loﬁglga of a
trussed deckor shifpge blidyussgd. deck preferably has | ower horizontal menbers,
upper horizontal nenbers and a plurality of inclined menbers spanning

bet ween % he upperAnmdvanagsr ofiiibe ipzesantainvensivneis shat tapsidevargudarmetien eart be hnent
positions are.next to the |ower.hqorizontal nmenmber. 30 In a preferred

brbodi mont - AR iR c P e Sonst o uiaT i ofot pinglesofieiy Hohktiet,
production ploaidapdvie weighti ng bet ween 500 and 100, 000 tons (508,025 kg and
101, 605, 000 kg), nore particularly, weighing between 3,000 tons and

50, 000( 3, 048, 150 Withyi® eye8ti0tentip@hesisisupgagillyng banting@o802tB0nikgm  An

advant age of, the present inventjon is that it ables smaller, multjiple
hull  conpon glgfﬁorﬂj%nqﬁ@ﬁ%’f%& g‘ifﬁ'ﬁ%‘? ?acpﬁi"é‘o% SRS Wﬁrfé‘ﬂp‘&%iﬁ%d to
a_singl £o col giaRent Bivediitidtifis tHR¥m o8 §ﬁbsta§1tiéﬂ% AR AT oRfent BESRIER TR
invention is that topside angular notion can be reduced when conpared to

t he topsi de angubting noineomorothad is ifogpheel betiveem efidlohtey and the strpau@bbang

wei ght. Wth the ent invention, there.is substantially.no bendin
monent or i WPRUHS BBRGRIYS Ao HuR FubsARaN B Pl TERYSBERY AHERiBsiune e

structure bepg,sPRAIHEE or 1H5 e}l&gﬁié?%?&foni @Woiuﬁps%%}é%e H‘Hﬁbi"f?cﬁﬁ the

substantially elimnates nonent tr er at the articulating connection
that is formgpiretdsmntueach buoy and the structure being supported. The

buoys are thus sufpstantially free to nove i.n any direction relative to the
suppor t&d structu @?Selnblé‘éfg ipﬁﬁl"H]@fPBﬁtytlﬂ e Spneing of ol aadeas ‘B‘?}gy

fromthe 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 swelll
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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supported structure. 15 The present invention has particular utility in the
supporting of oil and gas well drilling facilities and oil and gas well
drillingwoouswid on facilities. The apparatus of the preBe€MUSIVRSe9st i on has
particular utility in very deep water, for exanple, in excess of 1500 feet
(4572m). The present invention also has particular utility in tropical

envi ronnents (forwhe® texaimk and\6Ritforth hicRdcabd aBi d&difell pobigioR) the ph€form is
envi ronnment produces |ong period swell action. In an alternative

embodi nent dallasied jetasive i the hyeystingihthie Buexsresnest with traplaform. hBis gpinestiomn oi |
d N i L.ling.facili tion facilit
on o701 ot PRBERcHeaBY EltadtbeRutibl ek naisho ty o Rbintor Soubl, G ' The

term 25 "deepyilastied trafisposieshrits) &y tiBagtmehé BlioydaphiSgiRt pbitiexsemat By 1500
feet (4572m) . The method of %Lﬁe giryesent ignvent i}%n con errgl ates the y

pl acenert ofengags the aupnoytedplatformys at a sel ected of fshore | ocation, a

portion of each qgf the.bugys bej.ng underwater. A .superstruct.ur Xt ends
above water and iciﬁca} B’i‘fé@% %pléqd[ng?%, ﬂé\e\%‘?‘?& S &A™ (?F!el%f’r‘%%&agylﬁ@rlfaﬁ %&Pﬁ?t y.
Such a faci lthdoys,&abh P%gﬁag&h&em For @xhinpieNd5 - Qb &Y. 6PMABILddRNands A

conbi nation 30 of oi rilling and production. The platformand its
facility carheightpf prefarably betwees ebawstlf ahd 664 feoh(30H8e pidaltRcim Ead oftbs a

i ph I ti i I it f t1. nt iti ,
DEtahnent 0T PO DR Mo usrPotoger clanbster Pt Mopeeities 7 osB0ehor ThaRe ( ne
buoys apgl pl EREARR! Be LOGRERH A ber ol 1h SRR AR hikieRlatetviith e[’éo?xte%%l{ngllﬂ S

ball asted relative to the buoys until the buoys connect with t
Thi s connectsheped manavwecoavdritenvathbylagiotther bal | asting the platform

downwardly (such .gs for. exanpl e, .usin bal ] asted transport barge), or by
bal | asting the bUBPPIEGOE ap 3 ool bl ution o) OF Sty RgaPRL o
supported pl R e : t ed,
cylindri cal I(%hgeﬁ%gle)%ﬁé&gﬁ%%?é%ggeﬁﬁhaw ng}ngg glé gonr%{é gﬁ%ﬁ? M?%I?&gilgﬁn%ﬁ?ﬁlgg -
100 feet (7.d2mbuoy3@ssdrekamplt, thereaindh prafidgirfetuehmiyh yndfounemneabouin th®0 and

500 feet_ (30.48 nd 152.4m . Each of the buoys can have an upper, snaller
di anet et portf‘i‘sé‘{a‘?e}‘fgtorpﬁ"éﬁo%es a connector. In one

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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10 enbodi nent, the connector can be convex in shape and articulate with a
correspondi ngly shaped concave connector on the platform The platform can
i ncl ude avopus®ed deck that carries at or near its peri phP€)/USIT/280%r ner s,
connectors that enable a connection to be formed with the upper end portion
of each buoy. As an exanple, there can be provided four buoys and four
connectors aavédien; 15 trussed deck or platform If a trussed deck is

enpl oyed, an oil well production facility (drilling or roduction or a
conbi nation) can E§®L£®W@kdamwewwamﬁg@@bem merfi thorpertaroidhe t he
top of each N .any type of an articulating connection that forns
an articul ?%ﬁt%%f%@ﬁe trussed deck or a connector on the trussed deck.
Exanpl es i ncl ude Butchieis badtheraMihat O ¥iely Tk pRIBSaN SN IR EN oRiHeAPFRFRE b Shown
in the drawings (Figures 1-12). Another exanple includes the universal

j oi nt shdwn thaprasentdnentiags (see Figures 13-14). |In an alternate nethod,
the multiple buoys can used as part of .an.installation .hod, t | ace
the marine platf olflﬁ]u{fﬁg%eaée irla%ISF%t SRS E™S ﬁ%%&eﬁﬁg@%pﬁ% ?ﬁh%)'HE
DRAW NGS 25 dmphratusiofitieppésemtif@imtiba Neisaatigs thé Aeichatisg SomeRiRbkeveeddBuoy
advant ages of the present invention, reference should be had to the

fol | owi ng deanditheplatfeseyrandti on, read in conjunction with the follow ng
drawi ngs, wherein.like,reference nuneral s denote Iik el ement s, and
Wherein: Flgur e TiEWeS A SanEy AR Sl R ahir i PEe SBEAT IR  BF<Ehe
apparatys ofint&igion30 present invention; Figure 2 is a plan view of a
preferred enbodi nent of the apparatus of the present 7 WO 02/35014

PCT/ US01/ 28098 ilfigurst9 isa;pafiafjclewat®ni Wewof ah elexhateo ambbdimenf ofzthe apfacatned

enbodi ment of.the apparatus of fthe present invenfion; Figure 4 is another
el evation vi %Preﬁg ~r‘%‘?8ﬁ?‘éﬁ‘a #‘?ﬂ%‘&‘?sﬂ%’ﬁys ?1#"%%%&&%?5%‘?"% us of 5 the present
Ie %ggltlngﬂt E} gur gﬁgﬁfeqoqéﬁsédtf%ﬂﬂﬁ%ﬁ&%eﬁ%ﬁﬁl@q{ﬁ%é Y619 e Pupd o2 preferred

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

15  abuoy 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;



apparatus of the present invention illustrating the articulating connection
between a buoy and the platform and Figures 7-8 show alternate nooring

ar rangensvio 92/8014 t he apparatus of the present 10 inventiPOT/URIA80E 9 is a
partial elevation view of an alternate enbodi nent of the apparatus of the
present, invention that features buoys of variable dianeter; Figure 10 is a
sectional view t akigoredl 008 @nleldvason Grebbfahe Rifttilebodimérit @ iR dbp@tisSofahe
sectional view taken along lines 10-10 of Figure 9 and showing 15 a buoy

| oner end padMeseshinyvprtion showinganeangidnesision pfiths platferm teldtive tethabuoys; vi ew of

a third enbodi nmeng. he appar at us. of e resent invention show an

al ternate buoy c?ﬁgﬁeu% ll%c?ﬁpel? i ﬁ?gleYZOfittge glﬁgléa %ﬁggﬁr@é’?@fee@g?ﬁ%%ﬁ W of a
third enbodipreght Bivehtith shBRMBdritingldd pokitidn RIF @ReAtfdrViIRRkiVe o SBBMLRY an

al ternate buoy construction; 20 Figures 13-14 are el-evation views of a
fourth ebbodi nentFighretRds appdiebelavation vigveof the &ftbrembodinesnt pbthe shparatug ofin
alternate ar,&li cul at i.n\%‘@%on.fc iton bet wee tﬁac.h uoy .and { he Ilatfor

Figure 14 i sF BEesyddn 18%@“@ & ISRO¥FRRS B8 191 St viGme ke | HHUCR3  axi s
of the buoypidd;gure 15 is a schematic elevation view of a fifth enbodi nent
of the apparatus 25 of the present invention; Figure 16 is a parti al

el evation vi ew ofFighes 23 fit hnsthdyophirtigntleitionhdewpyfathatfifth embodimenp o€ shnt
invention; Fiqure 17 is a side elevation viewt n. al o lines, 17-17 of
Houre 16, FmieEs el thEpsodh iedian Sonimty el 5 g teweBrToHg 1 f b
enbodi megt of t hepigdd AANP ALk p@pdchite, @k@%@éﬁvié@‘b@ﬂ{e‘ﬂﬁﬁ erﬁ?&lfﬁ'%lgntjo% the @
partially cut away el evation viewof the Tifth enbodi ment of the apparatus
of the preseappaamsefthaopresedt eGN0I T BGna 80B8rsaHojuyad20 i s an

el evation view of_.the fifth odi nent of the apparatus,of the present
i nvention showi nd gHCLgh @@a‘g’g&’?mﬁ?ﬁt%‘?’ ef‘Pll@Q?ﬂ ‘é‘f"‘g'd’ifﬂ?er Iyembedimgnt ¢fdhe, oy s:

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 21 is an elevation view of the fifth enbodi mrent of the apparatus of
the present invention show ng an angled position of the platformrelative
to the bwoge2/3®14i gure 22 is a partial elevation view of POBURIHA8HIS

enbodi ment of the apparatus of the present invention illustrating renoval
of the pin for servicing the internal universal joints; Figure 23 is

another partial efigwat3DR at elevapiontiew filistatiggranditemate @Ethbhef tappaset us of
the present jinvention showi ng renoval of the Internal universal joint. 10

Fi gure 24 i singeniign: whgreigeths ppetatps ofdhe pergenf inventiass ist yhed ftp flase enmetinerent
of the a t [ inyention illustrating the internal
PP R ol G 58 Yhs

uni versal | 'RPG ’partial perspective, exploded view of

the fifth enbodi nEigtredd4 ishin clantidhaliets iWistratife Bh QReMbtel MYABY O theShewnhg t he
external universal joint. Figure 26 is an elevation view illustrating the

nmet hod of t Havgstiesethereh thetappatatusiel thp dsesenicivestianis dsed do placen wfrine
floating the lrFrt?ri ne 0DI at.fﬁrmto a desired location next to a plurality of

buoys t hat v O%%&%Sl? SSB?r(ﬂlP% Figure 27 is an elevation view

ilustrating the MB35 ffad OBvAlASESY illiWaRhd 8R alteBRRCEME@ LY Yhe 8scat ep Of
bal | asting the buoys relative to the barge during a connection of the

buoys to t hengédtioanshoydsg thel platéorin afiarplasanientuponadingle sparfand rdmaevwal pHalbe
supported; 20 Fi ure 28 is an elevation viewillustrating the nmethod of the
present i nvetPPIHFE°H&idi ng the final step of ballasting the conbination
of structure and plurality of buoys wuntil a desired el evational position
is achieved; Figure 29 is a perspective viewillustrating the first step of
the nmethod OPETAELERIHSSCRIATIORWF dHE REVENGION 30 is a perspective view

illustrati th t ft t hod.of th resent invention;
Fogure 31 19 a peiSpaae-0eToran HTiFuet carPAgiesh o hEraRata el 8 BFhhe
present i nvigdddtm d\é‘.flgﬁﬁéd‘géﬂéﬁal@%@ﬁ@ﬁﬂﬁerﬁlflOtiﬁ?ig%@ssle@.tln' MBS 18 dagink'Sed

to place a marine platformupon a single spar support; 30 Figure 32 Ts a
per spect i ve mamne platfors ppparatys dhisadhpennahenargterapstiroimeiteor peemel havingyent i on

\LI)\,P :,[ ? io ::]mt ES Oﬁgtgraégﬁg?s é?fs ; Pa%g%ﬁ% ﬁ{&?inci:hrll e% r;lt ;ih?rgli'icysof%su%}dfs H? -1 g,l pargf%ra%lynﬁ)rulr ne
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

10



9 WO 02/ 35014 PCT/US01/ 28098 Figure 33 is an elevation view illustrating
an alternate nethod of the present invention wherein the apparatus of the
present w@ensiooh is used to place a marine platform upoRCHUSOIRSDES spar
support; Figure 34 is an elevation viewillustrating an alternate method of
the present 5 invention wherein the apparatus of the present invention is

used to pl acslatforirell. Mhe cPhoaté QirfictPOantbeTeRthity BaaisplidteRI0Y Shapéd. BlofRvad | S
an elevation view illustrating an alternate nethod of the present )
i nvention, shewongpvehsrisea oo rausfadeto ytigelaieeonuhensuafase A9l Suefpesr 2Giig

removal of | ' bu 10, DETAL LED DESCRI PTI OF THE 1 NVENTI ON
i gur os 1 6 s RRE e Bismiheri de R s ateur e gt o

i nvention desiegMaiefsin gRACTsan| dgtir VAHRition BRI 84n BOad Mudll S5 Gegleed (or!ork) gur es
1-4, floating marine platform apparatus 10 is shown in a marine

envi ronnent kstwesndhe comtrah derigiydinal agdg 2§ ooy ddeand 2 purd borigaial plans 290T0

i ncl ud lural ity of b 13- 1 f.er ably. 15 t |y .bet

three (3) artstEy hed By RifiSuy AR ebGhtt Raltel it bRl e atsythine """

conbi nat i on @hnsdiidhb OA Prdféred Bestid mbREaPAGSLRAIbPA %gﬂ?ﬁhé‘%%ﬁ‘ghété& besses- Ol
u

and gas well producing facility as used herein s i nc e afacility
used for oi |brange hysbingel | drilling or production, or a conbination of

drilling and production. .Buoys.13-16.can he an esi red shape, including
the alternate bugv%e fgﬂgwpg ?&?%@S%bapﬁwqﬁjg“é’tﬂﬁﬁl}%&w th configurations
like thpse in theysaRirepBer TERMN) =SeugMk)Of f shore  Magazine. Platform 17
can be any desired platformor rig, such as a trussed deck constructed of

a plurality of upWéerehori zont al Menbdalded®, masspl urality of |ower horizontal
menbers 19, a plurality of vertigal, nmenbers 20 and a plurality of diagonal
menmbers 21 to define a trussed €c19<ea8‘?5t€rﬁ§§?’orm 17. As shown in Figure 1,

platform 17 can imglWdadgirBrsany desi{/ggdpeg! and gas drilling and/or
production facility 53, such facilities (in conbination with platform 17)

defining a supersWhact ure wei ghi Bg= k¢ deametabolithe58@tion IF0the Goy qrasgind8, 025
kg - 101, 605, 000 kg), or between_ abo th3,000 i 50,000 tons (3,048,150 kg -
50, 802, 590 kg). (See Figures 3 afPugp 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 seabed 51 using piling or anchors 52

and mooring lines 32, 41 (Figures 1-4, 8). In a preferred embodiment (Figures 1-4), one

11



Each buoy 13-16 has an upper end portion 22 that can be conically shaped at
23 30 (see Figures 5-6). An attachnent portion 24 provides a convex upper
surface 2B00h3014 recei ves a correspondi ngly shaped concavRPCBURIIZS889826 of
connecting portion 27 of 10 WD 02/35014 PCT/US01/28098 platform 17. The
concave surface 26 can be generally hem spherically shaped. However, the
concave surf@&@egor@endosing Uinve3D éxderal frord dhai oy 1911 6 db @n SPpdr paeyd31 t&thefsag e 26
is preferably smaller than _a full hem spherical surface, sized to

articul ate Uisdnlsdhedeeoryg lisssdn Kigeeeilnlt hapeé 4 extend batyeerapadeses 3k pesh t hat

can be as nug (or nore) 5 between the central |ongitudinal
axis 28 of bugg&'%é%%ﬁg&g{eg?ﬁé hori zontal plane 29. To address wear,

conventional |y aviaid pRif@rddeshbddemen &phihisty Bhhod@omtsEsobing Bestd4 baphdt i Ng
connections. A preferred bearing material would be a graphite inpregnated
brass or5 brkstweendgsisr pedeyshad entwobnayg 18qlhes thesndakipue dsBdile thesioyieng t he

b .10 ve Period. T(h = 2T[ 1/ (M K).. W M =.t ot al. heav. SS;
Kugy?leave S'I[—? (?z%!\flzfe%%tgg ;[“""%ﬂé%\(}é‘?%ﬁ‘% ?We%éo["% gﬁ'orf?e%.%g)%%%w%sr é\g’Drlg it Wioa%%aﬂ%t er
of the secti@lepfodd@abush passt rbﬁoyslgmsr, asaly, tise1 3yaiRra RbdMital G 341€
unit weight of water (approximately 6 EsPounds per cubic foot)(1,041.2

1

ki | ograms pegxtendisigcthenstbstween ingmsemiigostiignratiqryhpwninFigrasd) + (entrapped
fluid mass) + (pet.manent, soli | | ast ss) + ded virtual. fluid.nass)
20" The buoys ey MR B Qe FRaRGiReot bbfhe Freseh! hfhtiohy WiiLe y
cast (slop ferdiBbl moBARE ¢ls B39 At iBRd HeRfdenC AMHBEN drOPGintsCANS kkifpieOn
techni ques. Typically, a nunber of internal stiffeners are Included to

provi de t he padgyss) 40 oowashadf] the buayst 13k K arst anehgyistisucitae 53) ¢mbduidedin thersed on 24
at the upper f.eac uoy, 13-.16 be reinfarced ith Juraljty of
Vertical pi s 1sB b€ Ohediebrortigied: Bortork poodne e Hhimubofionatybe
portion 27 ogfroflied bavEd éachaRirl bRbRVdudR ds ™ b #4 Rlr4uahi iy, &f 15 SMaseas

rei nforcing plates
16 and 13.

15 Figure 8 shows an alternate arrangement wherein caternary mooring lines 41
extend between padeyes 31 and the anchors 52 that are anchored to the sea bed 51. In
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



35. The plates 35 extend between upper curved plate 36 and | ower curved
plate 37. A conical plate 38 can be attached to (or can be integral wth)
upper cumwed2/piogd e 36 as shown in Figure 6. A square har P€B¥S@raspwsul ati ng
connection (not shown) going around the primary articulating connection
may al so be used. 30 Pl atform apparatus 10 can be secured to the sea bed 51
usi ng pilingndtig@adbars 52 and nmooring lines 32, 41 (Figures 1-4, 8). In a
preferred enbodi nent (Figures 1-4), one 11 WO 02/35014 PCT/US01/ 28098 or
nore mooring | i neAngherbuog pepsiragiandagiovaiayiguzesild agd 124t shopldibe padrssteod1 t o

the sea be i-:ng:1jnes InH 1 and 4 exte t ween
padeyes 31 gt%%]th%ﬁg ogrﬂg)g\éjzlgg?tl ‘J”dsré‘%’ais]bé‘elgll ]gl&%icﬁg%usﬁ Pé? & %ae°8 BN rr%nﬁcf , E%
plurality ofplaaftityzenbabys o6 ng Hignes 136 laxkigntts H het \M2ehe | opragopseyes 33
on two buoys 13, 14 as shown in Figure 1. Wiile the lower horizontal

noor i ng §i newlindrieg emiddle vpetion Anecrcaonisgl urpebsasiion 48 and 2 frupsed dawnrisection 49.

under st ood t ir _of buoys. (14-15 5-16, .16-13) has hori zont al
line 34 extlke]aﬁd%}'eﬁsgﬁ?%gtgg u%qﬁggﬁgﬁwgtoﬁgugs’.gﬂio%%ﬁlg?t&&ét%agr}i)egﬁ% PP gure
1. Figure 7 flyomshdedrliérsdes@ibedmicrigaiiRs udieRt32089 tdre1 PreHe BinbbdiviRat ben.
utilizing 10 tensioned nmooring lines 39 that extend between connection

poi nts (for KEgawepl band Pacashefthe hooystésan havsfa sithidatsanstaictiGa 416l canfigwatitror s
(such as 52) edded in the se b 51.1In th nbodi ,nent . of. Fi qu 7,
hor i 2ontal - 1SGPY AGPF T POHoR e tept s RS BBEoFFER! dutmbiy fisditPeldn pai r
of "buoyso suGktodidink% @métal flppe?Sectibn@8Und &n afichhrndpshidR40r 16 and 13. 15
Figure 8 shows an alternate arrangenent wherein caternary nooring |ines 41

ext end between pddekiguresl3aand thdhemnahorts &2ntanaltemate amichlotiegl comettien sea
bed 51. In this e i t, there a no._hori tal |Jnes connecting the
buoys. The dIeaNERp: BAGR B girler SIS Eudans it Tolban 42 cons - A FE e
used for eitigy ﬂ?&ﬁimaﬂr' Setds SoWP R Figfires 1888d 42, proViRind!d AROFNRY
provi des a pl ureé?i y of thdrﬂegg eZOSm)Oori ng 1% r?es 32 or %fl a%r{%ac%regdﬁ?g each
buoy 13-16, domaeatwvorai frjard aresor@ipimed4bneting asPatbelfismbpints6 t2Obalagriagsr apar t

o5 o Jahdel 55y LA RIBILOm I ReS A1 EL 2 21y ot her gL o
passes as shown. The central longitudinal axes of the pins 54, 55 preferably intersect.
Arrow 59 in Figures 13-14 shows that a buoy can optionally be made to rotate relative
to the gimbal connection shown. Bearing plates 60, 61 can rotate relative to 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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lines for each buoy that are about 90 degrees apart. The platform17 is
constructed of upper and | ower sets of horizontal nenbers 18, 25 19;
verti cal wenaios4 20; and di agonal nenbers 21. Figures 9, ROT/ARU/ZBOBA 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 1 QA could be

used to replB;a6any tiengaifsrnal 1 todfe supporbdoys 13- 16 shown in Figures 1-4 and
5-6. Buoy 42 can be provided with a variable dianmeter having a snaller

di aneter 30 cyl i dhe eabodimgefiof Figmees I§r2 4 the canrecsion thagis positienastie betvewe r

ti 44 [ i1-her i ndrical. (see.Figur 0) or
Squar o0 ( sec e BubPReRGs poby 1 Lol Rorm 2 Bherbatbiy Ko E¥ioh i ich el Byt
Fi gures 9 anghdk@cordindnhéition Pediceraldvphd sasifeonedanBhong cah radPePa/ 182014
PCT/ US01/ 28098 in Figure 1 OA. Anot her buoy construction is shown in

Fi gures 31 aieaneiof the platfpey laaddeony prereelsthe devicestiathe othersigsiceshown in Fi gur es

buoys 13-16 of - FiuPEEHy ofihaR nAeles Rerdfuy Betlistopy Ristiaf sevie 85
cylindrical @cribereashhdih dferndl deOitk 68(sceFhdire 35L 1 @B edBodidledt &f Hikies ed

| oner section 49. Padeyes 50 on the upper end portion of trussed I'ower
section 49 ckn2héhaistetnal 65 suppoemal Girdevises aitegrefarablyaarticidatung dosueotivns.lmg

i such 32 9 r.41. | e, enbadi of Fi es 11 and 12, each
of the buoyansanbafiiealb EehTT 25, CEASTFTRT BASSICIEORP, e HEFBReak { ne
upper ef§l paiodhhédtiohs that of a preferred enbodi ment shown in Figures 1-6,

10 providing a conical upper section 48 and an attachnment portion 24. In
Fi gures 13 and 14pnthtrembodimnenbef gens &h24) 4 lord atesfarmedahiam engblentmaddd i on

b | at.f 7 d | ected .b 13 14-16 or. 4 A
i mbl e of uif e tch eal B AlvigeE e 6 Odho et devisear acbe dhligad
provi ding a fdnsfet nRehidn is%?éf@ﬁﬁ%yiaqﬂcl@ﬁg %eﬂ{%cﬁaﬁgglr?ﬁalﬁ% gﬁﬁgrﬁﬂi'agﬁzﬁk Ion

at 55. The first pin 56 can be of a largéer 15 di anet a central
openi ng 58 tHhidhalarewhiooim inlike depings, snal | er dianeter pin 57 passes as

shown, Jhe centr ) ondkudingl Sxc i Lre it S4eR el oLt o5 .
T, R 8 A O OB 6573 BOML B il G0
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  apartand 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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To minimze frictional force transference and wear, both pins 56,57 can be
mounted in 20 bearings. Figures 15-25 show a fifth enbodi nent of the

appar at uv@h2/839e4 present invention, designated general | ypOyUSOIR28mser al 63
in Figure 15. Floating marine platformapparatus 63 is showmn in Figure 15
as including a platform 17 that can include a structural deck, package,
platform trissekieadCl9. Uppthgclibks2 vhintdindlalvRe®H pib\aués didesBDand paydyeses.

It 25 should be understood that platform 17 shown in Figure 15 can include
a st ruct ur al 34Bekextgad dpwaygrdht aeshawn ircFiguss 24+ eash mafese $4 provisling Rpin he
art for suppo%remngggsan of fshore oil and gas well drilling platform and oil

and gas wel | “proguction facility, or an oil and gas well drilling and
production facil iUyped ectRInosd provided aCapir bN§abétLaphrSbdant 86, dhcliBSknoBAEN S
schematically illustrated using 30 the nuneral 64 in Figures 15-2

i ncl udi Ny a roabersst’s 8§8tHach epd pertioni7h8&prowides apin dpenipg Wl Atlargenpin S0Ifits
production platfor .Clre varters, -heliport., vessels,. and t N . A
plurality ofthﬁ%lﬁﬁé)g% ?JB%Ssgga%emgWS{ﬁa ,SC}éFnba(BII‘fﬁli%W 8H°Wnﬂtz§rlflgﬂ£$‘ﬁ§ Eg'eélﬂégﬁlaéach
buoy 13, 14,enlakged/ﬁ}aﬁzdli}aﬂééxﬁgallfﬂ%é@e%%%&io&% LR @¥n e @bl@emd 7 to
be supported. In the enbodi nent of Figures 15-25, the ‘connection that is
posi ti oned iapebimgf3chat ispetititnedyin beimteemsxtomally Heated spétimfRramd higad 81 as
preferably a,connection,fhat includes first and second connection devices
and a |oad tVRWCARFISHEEA ni smthat can transfer at |east 5 some of the

platform | oad frogonehRfinlehRiYeMes®I detidh195 i BhatleMhE Gut tb_rbettﬁl%a&h;(l}; h

enbodi ment, these devices preferably include an internal device 65 see
Fi gure 24) eoangagad with éhenlatgedpin b A6gan e Fogdedindptwedmthe bearen®®sh thant  of

Fi gures 15-25, t internal, 6 ext ernal , 66 deyi ces, are pr.eferabl

ar tg i cul ati nd)agwggtqngﬁg{cturq} de‘rﬁﬁ@]g : _“F‘f"efﬁ’tth&quﬁla ﬁPaé_Ebefgl-S ,lntgﬁ%sgé%;i ces

65, 66 are péh%fwﬁriﬁ%ydﬁa%ﬁ%él@bé’ﬂgﬁﬁés 1P5R4 18)18n aﬁQESéiﬁbmﬁ%ogéhqﬁ%@o of
15-25, "a | mecha [ es a

enbodi ment of Figures oad transfer I sSm ena dto be
t r ansf er r ed fadoyas®Religh withéhalepenioes 98 5f brant®B6t Bins A120 cdrithen beplaced tiibught 66.

s ) opd \Sanshen IeChan o i bl snabl 2 L ok g syt s 25, e
through openings 85 of padeyes 84. Nut 94 is then threadably engaged with pin 90 at
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

15



15 In Figure 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 tve@ovgpically carries a portion of the platform PORISIIDS0LS
majority of the tine and transfers that load to its buoy such as buoy 13.
At deck opening 68, padeyes 69 are provi ded each having an opening 70 as

shown in Fi gucklodfer sPomi9e aglstodid if Fifure 9 Bhetlowethitani 10l peoviddsendportidny i ce
65 are shown in Figure 24. The .internal device 65 includes a | ower section
71, and uppelV2s 3 icath @fithe epdipqstipes 102, 1@proyiding anoupper siwtace 46 thet prages
bottom 72 t S tQ..t [ Lface. 124, of oy 1 en
load is to EaZﬁXGIrr%‘ﬁ% é(?l{ gldd't%%gl? ﬁgthsegg‘gﬁlg&glén\?ﬁ?é péé&lg?s egamgﬁj ei%ng gosj th& ki ng

nmechani sm  siediveds pihe 10 hied kiid dpeting Y8 aBBhS With apéfﬁngkh@oldfﬁaade?rbg9¢.ow/er
section 71 from upper surface 25 124 of buoy 13, as shown in Lgure 22. A
gap 123 $s then p’ﬁ@s@ﬁ@malndqyeqw@(emc{wés apér of spaeddagnartippertts blioyhat 3reand

t he bott 72 of .| i I h . it i i

5y ot n-1ocoese SR REEs CER a1 e pliictsife BETRich IR B4 Ror bl ©
upwardly  andadrbRictha eRtetdal Qkdbe 60 BRNSARNRR deBk 81 I UFHed bBAmS 6k ahivdiBNer
section 71 has sides 73, a top 74 and a pair of padeyes 75 that "are spaced

30 apart anchtiabliedio srpesuprortsrhl b being pims 140. EE&gthhadpwlsﬁlﬁpdﬂtﬁélﬁgasdwﬁémi ng
76. A |1 in 77.h head tere X ti
75, Nut 80 pitouRaRabhPRRyELRa ey roioe B 0he f¥ bt 14T Rd kR Hhe. nu
80 to begt hreadpidyupessad 106 piRRlcRRd F&ﬁoﬂﬁ@@/@@ﬁ&&ing%w@%{fg@@ﬁ@ 75 at

threads 79. Upper section 82 of internal device 65 provides sides 83 an
payeyes 84 thitds eagagedbycowelwratiigypoatsors Hidwef hydrdiligyack PW) whearclvagasiaybe 84

apar t bears BEUROR ragRAeeiE oo Jorld ShadarBogiit Bk BRI k137, oo
provi des a Rio%rﬁé%_@i’é\h?l%ﬁ%ble“mkﬁﬁﬁﬁbm%ﬂér@ag.fi ts through openings 85 as

I
i ndi cated schenmatica by arrow 126 in Figure 24. Pin 90 has enlarged
head 91, and ext éfashlipity 1 i(hhascaenh]mest haad 192 and an garernplin tigeadet sectipndiRdes an

openi 10,95 Uial 16 ROkAL NS L, DELtRR Sxerpal) (o caded, Seetl 0, 02 and
95 that enabjegfor NG thitbnddePfhe bRieRRAFRIYaded section 112 of pin 110. Each of the upper
beams 106 has a beam opening 118 that receives pin 110. In order to effect the pivotal
connection between upper supports 115 and upper beams 106, pins 110 are passed
through the openings 117 of padeyes 116 and the beam openings 118. The pins 110 are
20  then secured by fastening a nut 113 to threaded section 112.
In the embodiment of Figures 15-25, it is preferable that the internal 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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engaged with the larger pin 90. A gap 96 is provided in between the beans
86 so that padeyes 69 on structural deck 64 fit in between the spaced
apart beav® 088015 gap 96 as shown in the draw ngs (see FPQDNUSHI/ZBBISand 18).
In this position, the openings 70 of padeyes 69 align with the openings 97
of beans 86. Pins 120 can then be placed through 15 the aligned openings

70, 97. Uponemssiagbplytfodn Idw fem the iGferndl afegRe 3. 1Pif020sisfthérs kerheededly

t hrough openj.ngs 85 of padeyes 84. Nut 94 is then.threadablg%/bengaged.vmth_

|to|h n 90I at dch?%S%%rﬁﬂhﬁef FREYYeTag A4 Figmomn é%%mb@n@wﬂg ngiés:at garn@vt ﬁfmn 77 |h s
en pl aced #: 0 . n n roug

openi ng 93 oﬁlg‘lﬁrglr%érA %&nl%béﬂlgefﬁoﬁgr%{g ﬁt%o&uéﬁ%cﬁgﬁio pﬁﬁogﬁ %hé)%gpl r?iqglére " of

padeye 75. Muro®028 hﬂigmuabmnﬁﬂaﬂlﬁnmﬂa&sﬂ%1wlé§&imeme%B@p¢vafcﬂﬁded
portions 79, 81. In this position, the internal device 65 defines a Tirst

uni ver sat j dentempoyakandisgiyieng e exigrnat davidsedorie Hisveal o vs ersvies logd batwem 128

in figure f viglng. The devices 65, 66 can be universal joints as
shown. Eachzsgli‘uc ael%saéll?ég?%%]?u(]y&%nts each have nmultiple pins 77,90 (for

device 65) and 119 Kif@es d612i8Cmd90)30MalhetR@NSS Bb predent idditioHdé BdtlodeEsn t he
central axes of the pins 77, 90 and 110 of both universal joints occupying

a common pl dfigug2d; agowsk3 dgaignaten raveltod antzdnspiey barge 463 itewandrropluchlity of
servicing, the e r.n vice 66 carrie ortion of the pl.a r oad
between str SO ]{3916 eﬁ_{ 1 g%‘aéﬁ%lveg’ﬁg@p ﬂsg?on?ﬁ 8& %QF%4 ﬁ_ﬁ‘?uo&‘e g 6li %"g SgLé)\m
nore pardi Curéhéld ih thdripBbifi6n 45ing Bt &anple, dPhirshty &F anBEdrUsRS 33 Qs 3hd¥@h n Of
spaced apart | ower supports 98, each having a pair of spaced apart padeyes

99, each ofFigwes padByes 99 providing a pin opening 100. A pair of |ower
beans 101 are proyided, .a be 101 .bei n iyotally attac to 1

02/ 35014 PCT/ USO1}"2809% ba&%?cﬂé?l%%‘rdessﬁ’p fg‘?@‘aléé%ﬁ%‘%&wﬂﬁgﬁm%g@zz% Each
| over beam 1l JRANHLESid8 167. e bhrdRS 63 38 haslhd pod@si 184, 133TRA &Pédr%é[zns
102, 103 providing an upper surface 104 that carries a hydraulic ja 119.
Each of the 163wen Hscmysuitatile hargei ldeinga lvegiin vpdhj gl dpth thattre suitableves a

in 110 h i .105 ali ith, i . 100 of d 99. .5 Th
B ef nat® douTRRB0E AEM e sstRcurt bR bRa e PieA Tt ot £ SPEGoet: 53y 0
connect ed ( qHouh& A PRtfRR] 1785 e hig-WRdeictid e s BhiBlE biporfifioif4 for

transferring _
and gas well drilling activities and/or oil and gas well production activities.

In Figure 30, barge 163 has been positioned next to the plurality of buoys 13, 14,
15, 16. As an example, Figures 29-30, the transport barge 163 has been positioned so that
20  thebuoys 13, 16 are on the starboard side 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 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
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| oad fromthe external device 66 to structural deck 64. Upper beans 106 are
pivotally attached to upper supports 115 using pins 110. Each of the upper
support s W0 b2/bws4 a pair of spaced apart padeyes 116, eachCpad&yx809816
havi ng an opening 117 for receiving a pin 10 110. Each upper beam 106

provi des end portions 107, 108 having a | ower surface 109 that is engaged

by an el evatdrogapdeddh@T theBucyb 1BYIGailll rise ak atdicaldPschb@Btidalig by asrob@ 190 in
carried by the external device 66. It should be understood that the
hydraulic | ¥ewe2Y19 are commercially avail able such as from Enerpac. Each

pin 110 has an e 1 external |l y. threaded section 112.
15 Pins 110 are re%%l%%glaglgﬁ%ﬁglér }ﬁgﬁ’ 3651%%%%&? as %]I'X".‘p‘)@é lﬁﬁﬁe e Iﬂﬁg%an
internally tdfeadgd unEeddtashmdd pbiiioh 28 REmE 8 Sokeet GXWEE BRlb¥nthfSaH86h
section 112 of pin 110. Each of the upper beans 106 has a beam opening 118

t hat recei ve¥ ¢iptatiorm 17 Altemaively ghebdrge 163 ¢ra beipesitianed assheorr in Kigutee2éeen
upper support a u beans ,106 ins 110 are pa d hr ough t he
openi ngs 117an§f§0$2r&]§;§a§g€?§§ §%ﬁleﬁebeb]é’3’ﬁf)egp%)n€hﬂg§’el%.e iﬁg Pﬁ"i‘t%f’é'mlﬁg a‘é‘i e 20
then secur edirind/pRIdask Aofagilines3 blhdr WhtitiRA dRER8E R Porkibas 21 Bf hliform

embodi ment of Figures 15-25, it is preferable that the’internal device 65
carry | oad bbtseiawoa theigyachinent poxtionsi2d of 3¢ bunyd 18tl6uct ural deck 64 a

jority of the tjme., Therefore,.th i.s typically. | | t
Uhe el evati ng porty Sill a SEGF vk sombinutalf bihestin o Paar 1 SLb eV
beam engs 105, 1408, 16 BarSbCiked tSédnnadticth ofitheateRhiam ;Z&ti&%lz%}f*gfﬁ&%h,sﬁpt i on

71 of internal device 65 bears agai nst the upper surface uoy 13.
I n order to Kerlbitoelathien h7 epribit thewitachnGmty sirovtmir Bigusesel i, )3, 4t g8 are

hydraulic jacks 1 are ctuate o that el evati ortion, 129 el evates
u%til t he Jelaég‘?f’?%jz % EFUB ’%556 gﬁ%%’e‘? OpG rusglgﬂglalgﬁmﬁdﬁhllﬁ u9¥s h3-Héam end
107, 108. Cory hgy4RdkiphE¥ b eRivalcl Gsind B4l1dshidg. ! evating portions 129

?r gmll owe%

causes upper beans 106 to nove away beans 101. 30 Such el evating
of the jacks 119 Farcheasbseditiest ofi Kgans &3 het Wk ersimtlaniedlastalg aeageriehtamd t he

upper S 1ae 124,00 G2l DUk L3y bl 10 RSBl LY LI DO o
11,1 LU 204 5108V L ORI RSO g L o7
of retainer nut 1icefthosaeistrut@ee thet incldesgilatf@i 17 amidiacitityesB i yugporteda89 in
shown in Figure 28, the superstructure (platform 17 and facility 53) can be placed 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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Figure 22. A gap 123 between | ower section 71 and buoy 13 is shown in
Figure 22. Arrow 128 in Figure 23 schematically illustrates the lifting of
i nt er nal wievt/s®w165 upwardly 5 for renoval and servicing. FORUSX2SNIsa
device 66 in Figure 23 now carries |oad between structural deck 64 and
buoy 13. In Figures 26-28 and 29-30, a nethod of the present invention is
di scl osed. IPARFINIUNMBEX, arrow 153 dBeESQRME®ON ravel of a transport barge
163 toward a plurality of buoys 13, 14, 15, 16 that have been positioned
at a desired |ocal on. Buoys 13, 14, fimtingenarmeplations)appagtushat position
using for exarrplel,bl a plurality of anq@agrgigsg 32 as shown in Figures
26-30. Transport barge 163 provi des an upp deck 164, a bottom 165, a port
side 166 and a sparboard side 167. Tdeabarge 163 al so has end portions
154, 155. Transport barge 163 can be any suitable barge having a | ength,
wi dth, &nd depth IBhat are suitable fdmoy5 transporting a multi-ton
superstructure tomf job site. Typicahg% such a superstructure 53 nounted
upon platform 17 |l be a multi-ton Yucture that is capabl e of
performng oil asd gas well drillingygtivities and/or oil and gas well
production activities. In Figure 30, barge 163 has been positioned next to
the plurality of uoys 13, 14, 15, 18wyAs an exanple, Figures 29-30, the
transport barge has been positioned.so that 20 the buoys 13, 16 are on
the starboard si 167 of transport DA¥™eE3. The buoys 14, 15 are
positiongd on thegoort side 166 of trgpspRdizoBdl gRmbed as shown in Figures
26-28 and 30. Once in the position shown in Figures 26 and 30, a

bal | asti ng operati%n noves the buoydow8r hdrizontbbmetther nt o contact with the
platform 17 so thgt a connection is perfected.. 25 Mre specifically, the
attachment portiof’s 24 of the respectV&HIERPE3 14, 15 16 engage and
forman articul at4jng connecti on mﬁth(ﬁggnﬁpﬁkﬁﬁgpnding connecting portions
27 of platform 17 as shown in Figures -28 and 1n Figures 1-8 and 13-14.
Bal | asti ng can be&2achi eved by initi aluppenetdi prgtiat er to the buoys 13, 14,
15, 16 _so that they are at a lower positjqQn in the water as shown in

Fi gurest26 and 29-°30. The 30 water é§ﬁ“PL Pbe punped fromthe interior of
each of the buoysy13, 14, 15, 16 as igﬁ&ﬁ@&ﬁﬂmgﬁgpnatically by the nunera
60 in Figure 27. As water is renmoved fromt Interior of each of the
buoys 13-16, the 3%ater |level 151 in emoheofurfde buoys 13-16 wil |

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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17 WO 02/ 35014 PCT/ US01/ 28098 drop and each of the buoys 13-16 will rise
as indicated schematically by arrows 170 in Figure 27. Each of the buoys
13, 14, M0 oassom || be ballasted upwardly in the directi oPCDUSOIA8IBNS 170
until its attachnent portion 24 fornms a connection with the connecting
portion 5 27 of platform17. Alternatively, the barge 163 can be
positioned as shosin in Figures 26 andcaia’@narylﬂa)obﬁ dmel63 can then be | owered
so that the barge 163, platform 17 and drilling/production facility 53
lower with it unt4d the connection pdt9ons 27 of platform 17 rest upon

t he attachnent pojJ ions 24 of the buoegl§in&§-a1[6.. Ssti Inl a further
alternative, a cornbination of ballasti'ng of Brgf@g icéli? and buoys 10 13, 14,
15, 16 can be useglf to connect each ofcylipgried] i@gdrgesionporti ons 24 of buoy
13, 14, 15, 16 to platform 17 so that the attachments shown in Figures 1,
2, 3, 4,57, 8 areé#5 achi eved. For exarguare lpwerpecti®B can be | owered using
bal l asting while oys 13, 14, 15, 16 are sinultaneously el evated using
bal | asti ng. For the enbodi nent of Fi glﬂﬂpé(s 13 and 14, a simlar ballasting
arrangement can 45 be provided wher edylinlifig plidede@Ranect i ons 54, 55 are
added after the platform 17 and buoys 13, 14, 15, 16 are at the proper

el evational posit4%ns rel ative to onecoaratl hpper s@@tior t he superstructure that
i ncl udes platfor 7 and facility 53 s s orte%l as shown in Figure 28,
the superstructur® (platform 17 and ftgbsis‘i“ﬁt%y C53C°U0An be placed upon a
singl e gpar suppogg 156 if desired uslgarag¥g he apparatus 10 of the present
invention as a 20 transfer apparatus. After renoval of barge 163 (see

Fi gures 26-30), tdw boats 159 can be ssbddto tow each buoy 13, 14, 15, 16
to spar 156. For anpl e, each boat 159 can provide a tow line 160
attached to a bucy 13, 14, 15 or 16, B deck 17 at a provided attachnent
161. In Figures 3 32, and 33, the hgalise/irdulild mbuays 13, 14, 15, 16 to
a position as 25 shown that overlays pl a% orm17 wth upper end portion
157 of spar 156. Jallasting can t henfisepins@iconoeationher el evate spar 156 or
| ower buoys 13, 1 15, 16 (or a conbinatjaqn of such ballasting can be
used) tb° engage spar 156 upper end porfPHPHEcH GRUREFLSRatform 17 as
indicated by arroy 162 in Figure 34. .

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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Addi ti onal ballasting separates each buoy 13, 14, 15, 16 fromplatform 17
so that 30 spar 156 al one supports platform 17 and its facility 53 (see
Figure 330 opaRTES LI ST 18 WO 02/ 35014 PCT/ US01/ 28098 PARTT/NEMBIERS

DESCRI PTION 10 floating marine platformapparatus 11 water surface 12
ocean 5 13 buoy 14 buoy 15 buoy 16 buoy 17 platform 10 18 upper

hori zontal nenber73 19 | ower hori zont adigsvenber 20 vertical nenber 21

di agonal menber 22 upper end portion 15 23 conical shape 24 attachnent
portion 25 conved surface 26 concaveloBurface 27 connecting portion 20 28

central longitudipal axis 29 plane 3 igternal reinforcing plate 31
upper padeye 32 novoring line 25 33 | padeye
76 pin opening
5 77 smaller pin

78 enlarged head
79 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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34 horizontal nooring line 35 internal reinforcing plate 36 upper curved
plate 37 I ower curved plate 30 38 conical plate 39 tensioned nooring |ine
40 padeyavo 193303 02/ 35014 PCT/ US01/ 28098 41 caternary noP€T/u§o1isnes 42 buoy
43 cylindrical mddle section 44 cylindrical |lower section 5 45 square

| ower section 46 buoy 47 cylindrical mddle section 48 conical upper
section 49 trussems ower section 10 &Anpasteiusy 51 sea bed 52 anchor 53
drilling/production facility 54 first pinned connection 15 55 second

pi nned connectionl%56 pin 57 pin 58ukAsSER¢asy 59 arrow 20 60 bearing plate

61 bearing plate ;y; end
108 end
5 109 lower surface
110 pin
111 enlarged head
112 externally threaded section
113 nut
10 114 internally threaded section
115 upper support
116 padeye
117 pin opening
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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62 universal joint 63 floating marine platformapparatus 64 structural
deck 25 65 internal device 66 external device 67 facility 68 deck
openi ng veQopadeye 30 70 opening 71 |ower section 72 boPCDHS®RSVB

02/ 35014 PCT/ USO1/ 28098 73 side 74 top 75 padeye 76 pin opening 5 77
smal ler pin 78 enlarged head 79 externally threaded section 80 nut 81
internally threades section 10 82 uppgarsection 83 side 84 padeye 85 pin
opening 86 beanyé% 87 end portion 88 end(Portion 89 arrow

upper end portion
158 arrow
159 tow boat
5 160 tow line
161 attachment
162 arrow
163 barge
164 barge deck
10 165 bottom
166 port side
167 starboard side
168 bearing plate
169 bearing plate

15 170 directional arrows

The foregoing embodiments are presented by way of example only; the scope of

the present invention is to be limited only by the following claims.
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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 | ower vappstot4 99 padeye 100 pin opening 101 |ower braMUS@/2B0 end

103 end 104 upper surface 21 WO 02/35014 PCT/US01/28098 105 beam openi ng
106 upper beam 107 end 108 end 5 109 |ower surface 110 pin 111 enl arged
head 112 exterapiily threaded section 113 nut 10 114 internally threaded
section 115 upperlsupport 116 padeye 117 pin opening

1 . 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) ' an articulating connection that connects each buoy to the platform at a
7 respective connecting position, the plurality of articulating connections allowing for buoy
8 motions induced by sea movement while reducing sea movement effect on the platform.

1 2. The marine platform of claim 1 further comprising a mooring extending
2 from a plurality of the buoys for holding the platform and buoys to a desired location.
1 3. The marine platform of claim 1 wherein the articulating connections are
2 universal joints.

1 4. The marine platform of claim 1 wherein each of the articulating
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
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118 beam opening 15 119 jack 120 pin 121 enlarged head 122 retainer nut
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129 el evavonz3posti on 150 water discharge 151 water | evePCIL/BR01R3098
interior 153 arrow 30 154 end portion 155 end portion 22 WD 02/35014
PCT/ US01/ 28098 156 spar 157 upper end portion 158 arrow 159 tow boat 5
1602t ow | i neat Ick6tlfoat sieehnRAt posiktidasar row 163 barge 164 barge deck 10 165
bott om :

1 10.  The marine platform of claim 1 wherein there are between 3 and 8
2 attachment positions.

1 11.  The marine platform of claim 1 wherein the platform is comprised of a
2 trussed deck.

1 12.  The marine platform of claim 1 wherein the trussed deck has lower
2 horizontal members, upper horizontal members, and a plurality of inclined members
3 spanning between the upper and lower horizontal members, and wherein the attachment
4 positions are next to the lower horizontal members.

1 13.  The marine platform of claim 1 wherein each buoy is between 100 and
2 500 feet in height.

1 14.  The 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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166 port side 167 starboard side 168 bearing plate 169 bearing plate 15
170 directional arrows The foregoi ng enbodi nents are presented by way of
exanpl e ow0y2/330e scope of the present invention is to bRCTAURIY2MSONI Yy by
the followi ng clains. 23 WO 02/ 35014 PCT/ US01/28098 CLAIMS 1 1. A marine
platform conprising: 2 a) a plurality of buoys; 3 b) a platform having an
oi lz1and gas wel | produginigideatdtioriny cafiriéinger i pheral 4 portion that
includes a plurality of connecting positions, one connecting position for
each 5 buoy; and®é6 c)2Plugglityefhuaysati ng connection that connects each buoy

to the platform a Lve conn in ition,...the.pl.urality of

ar t%’ cul ating conra@ct i o%%latg(?&be}gﬁtvtﬂngg o agﬁ%éf W%l %égc(gr}i%ﬂp#@u\g%ghl%%%tgvggn
novenent whi $08,0000iRiergnSA@ 108)0D0B00 ketbbRals 280 atgedpRdral fofita thatflindludde
marine platformof claim1 further conprising a nooring extending 2 froma

pl uPal ity ofplinltheispsnedingpesitipng onk eorpleatingpasitiondoheashdupy; aaddesi r ed

| ocation. 1 3. The marin latformof claim1l erei,n the articul ating
conhections are uni %?@3&%% ﬁ?rg’.ecﬂonf&la _Oémﬁ%g] P tﬁﬂog'?? 51?%?18 org ﬁé il
whey ei n - eachegfectitieconhbdting paditiold] thepGARFRE bt Itih I HAdQfonS AMEwRP FRBuBg! ¥
concave and convex engaging portions. 1°5. The marine platformof claim4
whed ei n t he moidgnshinducad by seasnroement whide fedgeing seaonovenrengeffect hethsipddtfoomm has
a concave articulating portion. 1 6. The marine platformof claim4 wherein
the buoy has a concave 2 articulating portion and the platformhas a
conyex articulating porhdAsinepldfordivT cfﬁ?rh'l@?urﬂle%érﬂ]?ﬁ@iﬁﬁ aﬁio%fiﬁ?; é{t%&ﬁﬁgf' n
each buoy has a height and a 2 dianeter, the height being greater than the
di a?et er. from a plurality of the buoys for holding the platform and buoys to a desired location.

1 21.  Themarine platform of claim 19 wherein the articulating connections are
2 universal joints.

1 ’ 22.  The marine platform of claim 19 wherein each of the articulating
2 connections 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.  Themarine platform of claim 19 wherein there are at least three buoys and
2 at least three attachment positions.

1 27.  Themarine platform of claim 19 wherein there are at least four buoys and
2 at least four attachment positions.
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1 8 The marine platformof claim1 wherein there are at |east three buoys
and 2 at least three attachnent positions. 1 9. The marine pl atform of
claiml Weonsiol4 here are at | east four buoys and 24 WO PQT/BSO128098

PCT/ US01/ 28098 2 at |east four attachnent positions. 1 10. The narine
platformof claiml wherein there are between 3 and 8 2 attachnent
positions. 1 11. The marine platformof claiml wherein the platformis
conprised of a 2 trussed deck. 1 12. The marine platformof claim1l
whelei n the trusséd dedke masing plaslorm pf ploim 19 mhareimdwinatormipeammpritsdiof ant al
rren‘%er S, andtrﬁsa@'d‘ére ity of inclined menbers 3 spanning between the upper
and”l ower horizZontal nmenbers, and wherein the attachnent 4 positions are
next to the |ower horizontal nenbers. 1 13. The nmarine platformof claim1l
wherei n each buoy is between 100 and 2 500 feet in height. 1 14. The

mar itne pl at f or m o9¢| ailhe maginerpdatioreaethclbimoy 9 wheein whe trusdsd ecle Bas vend 100
feet, in diangter. 15.. The _marj ne tfor,m of c¢laim 1l wherein each, buoy
has I-2a gener gﬁPV%ﬁ?]IﬁB?ﬂ?ef% ngrréqr&og{g@g}eng)e%jagﬁ ARIugHL; plsinflingdy embers g
The zmari ne pkgdnhfRigBebledhlthd MPpbr ML REPMEBHHtaPHONDEAR SardRyIPAR the®bchrient
portion that 1s generally cylindrically shaped. 1 17. The marine platform
of &l ai m 1 whesieons aregexite thelbwesbrizontaboeinbersi s a 2 hemni spherical ly
shaped upper end of each buoy and a correspondi ngly shaped concave 3
receptacle on the platformthat fits each hem spherically shaped upper end.
1 1§. The marine ghat f qhE@ypking i OMARKSI 10 WilEeiRLaNS bidiPR Pehwedn BhaLf Or M
that 2 wei ghs between 500, 000 and 105, 000, 000 kil ograns.” 25 WO 02/ 35014
PCT2US01/ 280985 mEtet9in Ikighdr i ne pl at form conpri si ng:

1 31.  The marine platform of claim 19 wherein each buoy is between about 5

2 and 35 meters in diameter.

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
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2 a) a plurality of buoys; 3 b) a platformhaving an oil and gas wel |l
producing facility wei ghing between 4 500,000 kil ograns and 105, 000, 000
ki | ogramsvanzi3smiperi pheral portion that includes a 5 pl ural/iusgl/a8H98
connecting positions, one connecting position for each buoy; and 6 c) an
articul ati ng connection that connects each buoy to the platformat a 7
respective cCeeiactdnigit POk kdduingtsBemphethédtiefictdn tAE bifakal 4ddg connecti ons
allowing for buoy 8 notions induced by sea novenment whjile reducing sea
noverent effect of) t hethsicennestion includi firphandageondecophegtiondavises thatznable s
further conprisin noovrd ng _extendi n froma plurality. of the.buoys for
ol ding ¢ he. e oo f R e el Pocff it B ieridelio? Lot REC
platform of ®Le @ thdplakteieidtribdSuchisbividihg@t i ng connections are 2 universal
joints. 1 22. The marine platformof clalm19 wherein each of the
articulating 2 connections includes correspondingly concave and convex

engagi ng portions,, 1 2 The rj.ne t.f ar, f claim.l9 wherein t he buoy
has ?La convex 2 arfi cul%g? Fﬁﬂ%@?ﬁ%&fﬁ%ﬁ%@ﬁ?ﬁfﬁ?ﬂ#ﬁ%é1%00661&85‘&?8&%

art ipcul at i ngfRaf 4 pRklityl ofthe bR fIRhdIORRhSHEHM Ahd BhBisTo & dediht@NSiaRoh e
buoy has a concave 2 articulating portion and the platformhas a convex
articulating portion. 1 25. The marine platformof claim19 wherein each
buoy has a hei ght jand i 2 diama%&r, t elh.ei%t ei ng greater .than il&e
diateter. 1 26. TR marfRd™Fint PRERITG Ot cHdimn Po WRASHE T CAEEtigSemglude east
three buoys @Rfersdlidintd €ast three attachment positions. 1 27. The marine
platformof claim19 wherein there are at |east four buoys and 2 at |east
four attachnment positions. 26 WO 02/ 35014 PCT/US01/ 28098 1 28. The narine
pl atform of cl ai 9 rein the platform.s conprised. of a 2 truysse
eck. 125, Tho it ne 15F Beres HRGRTEoLa DS WHHGRR M oRE fr e iet BUER Mas

| owgr 2 horiggntal nmenbers, upper horizontal nmenbers, and a plurality of

i nclined nenbers 3 spanni ng between the upper and | ower hori zont al
menbers, and wherein the attachnent

1 39.  The marine platform of claim 35 wherein the devices include an internal
2 device and an external device.

1 40.  The 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.  The marine 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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4 positions are next to the |ower horizontal menbers. 1 30. The marine

pl atformof claim19 wherein each buoy is between 30 and 2 155 neters in
hei ght. W@82/3350e mari ne platform of claim 19 wherei n eachChusy1/28898bet ween
about 5 2 and 35 neters in dianeter. 1 32. The marine platformof claim19
wherein each buoy has a generally 2 uniformdianeter over a majority of
itsilength. 1 33.45The TrYharendPlaidral of dMimcd pwherd b platbiin @ampiidedohas an
upper end 2 portion that is generally cylindrically shaped. 1 34. The '
mar? ne pl at fiesagdodeck] ai m 19 wherein the articul ated connection is a 2

hem spherical |y shaped upper end of each buoy and a correspondi ngly shaped
concave 3 receptacle on the platformthat fits each hem spherically shaped

upper end. 35. A 4wari MEhePiatihd® prtfofAaardlfmNgs whedeithel tisabd tockOhaslB@¥s; b)
a platformhaving an oil and gas well producing facility and a peri pheral

porZi on t hathoarizentabmembersi upperiboyizetalcmambers; aryl pediralityrod inedimed sesmhers i ng
position for_each uoy;: ,and c connection.that connects each buoy to the
D75 form ar SaonERes tR0nile RGeS RBh RS D br oty of
connections allow ng for buoy notions induced by 27 WO 02/35014

PCT/ US01/ 28098 sea novenent whil e reduci ng sea novenent effect on the
platform and d) 4he cbheweatinoplaiformt afitlaign B mdiercam dachdwonds baswaerc30 and

devj ces that. enable. renpval of one of the connection devices for

ser¥icing, t Iwﬂﬂgﬂnh@gﬁﬁe connecting the buoy to the platform during
such servicing. 1 36. The marine platformof claim3 5 further conprising a
nooring extending 2 froma plurality of the buoys for holding the platform

andlbuoys to a deif.r edTheovatinegplatforin 8f7claifthds wheiemeeash dbyisthevfcen ahbm B5
wher ei n thezgﬁggections include 2 universal joints. 1 38. The nmarine
|

pl af f or m of e HABMET: each of the devices is a universal
1 49.  The marine platform of claim 35 wherein each buoy has a generally
2 uniform diameter over a majority of its length.
1 50.  The marine platform of claim 35 wherein each buoy has an upper end
2 portion that is generally cylindrically shaped.
1 51.  Themarine platform of claim 35 further comprising a device load transfer
2 mechanism, wherein one of the devices can be loaded with the load transfer mechanism
3 so that the other device is unloaded.
1 52.  Themarine platform of claim 35 wherein the buoys support a platform that
2

weighs between 500,000 and 105,000,000 kilograms.

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

A U1 bk W N R

) a connection that connects each buoy to the platform at a respective
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2 joint. 1 39. The marine platformof claim35 wherein the devices include
an internal 2 device and an external device. 1 40. The marine pl atform of
cl ai m 35w#er/siom t he devices include an internal 2 uni vePEBUS)I8M8 and an
external universal joint. 1 41. The marine platformof claim35 wherein
each buoy has a height and a 2 dianmeter, the height being greater than the
di ammeter. 1 4@nneltifs poHitidis thel Phdalify8febnidctibM AwihefRbloy hRfindinBuddd dyeast
three buoys and 2 at |east three attachment positions. 1 43. The marine

pl atf or m of é¢anpyEnent phéle seducingesece movemgnt 4itegsen theplatforoys and 2 at | east

four, attachnment pqgsitiogns., 1 44. .The pari | at § Qr cl.ai.m,35 erein
ther9e are bet vveen(az an%‘%Confééf@abceﬁﬁ%eﬁeaﬁgg’ng %‘iﬁle% gylggﬁgﬁr\'gt an
PCH/oUS01/ 2809&0hd 4Riculbififig @evic&eandl aAbAD AR BIr ridcRhiTsE PhatBpiédht 126t Phatdror m
is conprised of a 2 trussed deck. 1 46. The marine Bl atformof claim35

whédei n t he thapstéemiesd thbestransigered fonhon¢ devieedp t erdevicgpper hori zont al
menbers, and a plurality of inclined nmenbers 3 spanning between the upper
and | ower horizontal nenbers. 1 47. The marine platformof claim 35 wherein
each buoy is betwggn 3@hahfhrindplhEeriBE @itn $3¥uhBéBhpriding & mdigREchBRie

pl atform of claim 35 wherein each buoy is between aII))out 5 2 and 35 neters
in @& anet er. fivm@pluiisy nhithierbsoyd far holdmgahe plagiorm 356d hinersdo a desicd loeatipnhas a
generally 2 uniformdianmeter over a majority of its length. 1 50. The
marine platformof claim35 wherein each buoy has an upper end 2 portion
thaty is generallyseylingeifatdeyplsthdRedr cthims3 WhGeBhE Renmcabh AP a! i m
35 further conprising a device load transfer 2 nmechanism wherein one of

t he 2devi ces warvetsel joodgled with the | oad transfer mechani sm

1 56.  Themarine platform of claim 53 wherein each of the connections includes
2 an inner device surrounded by an external device.

1 57. The marine platform of claim 56 wherein the inner device is an
2 articulating portion.

1 58.  The marine platform of claim 53 wherein the outer device is an
2 articulating portion.

1 59.  The marine platform of claim 53 wherein each buoy has a height and a
2 diameter, the height being greater than the diameter.

1 60.  The marine platform of claim 53 wherein there are at least three buoys and
2 at least three attachment positions.

1 61.  The marine platform of claim 53 wherein there are at least four buoys and
2 at least four attachment positions.

1 62.  The marine platform of claim 53 wherein the platform is comprised of a
2 trussed deck. '
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3 so that the other device is unloaded. 1 52. The marine platformof claim
3 5 wherein the buoys support a platformthat 2 wei ghs between 500,000 and
105, 000, 0O ox3300gr ans. 1 53. A nmarine platform conpri si nBCT/UR01228098
plurality of buoys; 3 b) a platformhaving an oil and gas well producing
facility weighing between 4 500,000 kilogranms and 105, 000, 000 kil ograns
and a peripheral portion that includes a 5 plurality of connecting
positions, one connectlng posi tion for each buoy;, and 6 c) a connection

t hatt connects eacR3buoyh @(mztrllilé n&m&rﬁb@ﬁwlann 43 rvelsap@ntthwusszé d@@i bay Byer4

PCT/,US01/ 280 nnec tlon t he .pl uralit |ons | owi ng
for 2buoy not ggrrllzson? cfﬂ%%%e %rézor%a\; erW?g d‘ér&hgll mg ﬁﬁrﬁ

ef f gct On_thgpdh_hﬁfgf&hﬂéengh@h ﬁehan&ww%h%tab%m& each buoy and the
platformincluding first andp 10 second articul ating devices and a | oad
transfer nmechani smthat enables at | east sone of 11 the platformload to
be transferred fr dewce t he o her .. .The marine

Dl att orm of | ol ai PR3 1 ABE FEFOE BIRNSIfG I ST e S25tu R DeoveEh ofhead
plupality Oflgyﬁwhypﬁﬁhégﬁt hol di ng the platform and buoys to a desired

| ocation. 1 55. The marine platformof claim53 wherein the connection
devices are 2 universal joints. 1 56. The nmarine platformof claim53

wherei n each of t connecti.ons, i ncl ude i nner . devi ce, surro nde

an éxt er nal devicgg gg e magige plattop o SF%FF%?HHEV”EP%% USK I\ PRIVESTHARYE |nner
device is anan@3§ﬁkh§yﬁﬁﬁ&ﬂgﬁportlon 1 58. The marine platformof claimb53
wherein the outer device is an 2 articulating portion. 1 59. The nari ne

pl atform of claimb53 mhereln each buoy has a height and a 2 dianeter, the

hei ght bei ng grea n t he dla The mari pl at f or m of clalm
53 Gheroin ther o Bbe abf dmediR 9%91@1%%3 e fochdnby heed shoeihimant

POSixtioNs.  yniform diameter over a majority of its length.

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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1 61. The marine platformof claim53 wherein there are at |east four buoys
and 2 at least four attachnment positions. 1 62. The marine pl atform of

cl ai m 53 wiersiom the platformis conprised of a 2 trusseBCO®6k,/2888 WO

02/ 35014 PCT/ US01/ 28098 1 63. The nmarine platformof claim53 wherein the
trussed deck has lower 2 horizontal nenbers, upper horizontal nenbers, and
a plurality of inclined nenbers 3 spanning between the upper and | ower

hori zontal nenbers. 1 64. The marine platformof claimb53 wherein each buoy
i s Between 30 and702 13bemariae Blatfﬁmh@F Jrim 68whgeinthelitshednnectisnalevios imaof
cl aiym 53 wherei n h bu i s between about 5 2 and 35 neters in dianeter.
1 68. The mﬁlﬁlﬁglagﬁgf?%r}e%g%qé%‘??ﬁm 53 wherein each buoy has a generally 2
uni form di aneter over a mpjority of its length. 1 67. A marine platform
conprising: 2 a) a plurality of buoys; 3 2 a platformhaving an oil and
gas wel | produci nglf acillhp mariaa glasfopuraf glhem£H8 whereinithd ssaondhennneetinudtyicea
plurality of.connectin ositions, one connecting position for each 5
buoy; and 6 és)alémxgﬁﬂé‘%f‘f?on t hat connects each buoy to the platformat a
respective 7 connecting positions, the plurality of connections allow ng
for buoy notions induced by 8 sea novenent while reduci ng sea novenent

ef féct on the pl at/Zor mThermarined)latfdrm efetmeci§ wherbiavthtspcnedomnbaionsteaizei ng a
transfer of at '%ﬁﬁ@ agortiqn sdéo. of the platformload froma first

por ti on of t e UMEPOPEUONLENSEd portion of the 11 connection. 1 68.
The marine platformof claim®67 wherein the means for enabling includes 2
a first connection device, a second connection device and a nmechani smt hat
trainsfers | oad 37Bet wdba mhmnd plagfbrmnad clatwy cderetieshe tom@ctidime invhudene

pl at2f ormof claim®68. wherein the first connection device is a

universal joints.
1 74.  The marine platform of claim 67 wherein each buoy is between 100 and
2 500 feet in height.
1 75.  The marine platform of claim 67 wherein each buoy is between about 25
2 and 100 feet in diameter.
76.  The marine platform of claim 73 wherein the universal joints each have

multiple pins with central longitudinal axes, the central axes of the pins of both universal
joints occupying a common plane during use.

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 universal joint. 31 WO 02/35014 PCT/US01/28098 1 70. The marine platform
of claim®68 wherein the first connection device is an 2 articulating
connecti ovodmsioe€. 1 71. The marine platform of claim68 mMiEUSIVRSIISe second
connection device 2 is a universal joint. 1 72. The marine platform of

cl aim 68 wherein the second connection device 2 is an articulating
connection device. 1 73. The marine platformof claim®67 wherein the
connections include 2 universal joints. 1 74. The marine platformof claim
67 Wherein each blfoy iEheseethedef clam 74 ferthep coppprisingthe step REingling arficylgtingrhe

marine platfor f al m 67 wherein C u is_hetween about 25 and
100 feet | n Bridions o KRB LD o R R B B s R i

uniyersal | oilifatityedeRicnaniag chidetiitisallpwihg i Budy affonsindheadl ketdhb@imepx es,
the central axes of the pins of both universal joints occupying a conmon

pl ahe duri ngvhidsredgding seamovemendeifedionahd pladoran oi | and gas wel | drilling
or production platform in an offshore deep water nmarine environnent,
conprising the steps of. a) placing a plurality of buoys; b) floating a
plaiformin the mpy i nerTRIWMbthodSRMint EMlAker 3BmBHibing e s&pDF WRblng SHch bhd g or
production facility to the location of the buoys, the platformincluding a
per2 pher al peith awanghoating.ncl udes a plurality of connecting positions, one
connecting position for each buoy; and c) ballasting the platformand
buoys relative to one another until each buoy connects with the platform

andy substantial | ygal | phe HagolRIrAiMin0T7 Wasrel 81choshb SrtkPRAE I @HnecB¥nd he
buoys. 32 WD 02/ 35014 PCT/ US01/ 28098

2 includes correspondingly concave and convex engaging portions.

1 81.  The marine platform of claim 77 wherein the buoy has a convex
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 "¢" include connecting each buoy to the trussed deck.
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1 78. The nmethod of claim77 further conprising the step of making
articulating 2 connections that connect each buoy to the platform at
respecti weoowssoecti ng positions, the 3 plurality of artiOl/&sImg098
connections allow ng for buoy notions induced by sea novenent 4 while
reduci ng sea novenent effect on the platform 1 79. The nethod of claim 77
further conprisi ngy.t heTtadBethed ofiim 7Tdudids BoldpaYing theWtdphofftoRaMBAsidglde. 1
80. The nethod of claim 77 wherein each of the articulating connections 2
i nc? udes corsasEHERLSEINNE be elaiermfpne e awyetnghgsmglegpat i ons. 1 81. The
marine platformof claim77 wherein the buoy has a convex 2 articulating
portion and the platformhas a concave articulating portion and in step "c"
thepr 3 barge and §3i0ysAah@h&dbf astaithguad bll aNHBs vRleHddeRdnelatReht in0as
engage for each buoy 4 and the platform 1 82. The marine platform of

cl a2 m 78 wheaiésbarerdesp atsy nhpaine gneiseraranéd compasingdbe stepsef: portion and the

| af f h i cul ati. tion. 1 83 t hod |l aim 77
thet ei n each buoydhas ToaeEgrtulilte BRbioRia b1ty FREoRipaRtndhe fistafbar or
thap the di apRimapladdtyfdicbRfictd @M Wikdr&id thdW@nhié@brs afe ROShINLAR fiGitioded he

barge in between at |east two buoys. 1 84. The nmethod of claim77 wherein
the¥ e are atatladugher elevaiboniglipysstiaand at | east 2 three attachment. positions.

1 85. The nmethod ,of claim77 wherein there. are at | east f buoys.. 1 86.
Theb et hod of ol diim 7 PSSSPEIET BHEMEY St RO AR Bogb i oLt TGOt l9eiied 5
deck and ‘Aheéa@hBu@EzRf'inz%"@Bu nnéctosl i&daifsq%ﬁs&%ﬂdng each buoy to the
trussed deck. 33 WD 027/ 35014 PCT/ US01/ 28098 87. The method of claim 77
fur&d her conprisi n@ t heprslimpmrilf prittoning thg twoyiceghertor? as paelectad etevatisiakr ri ng
the platformfromthe buoys to the single spar. 1 88. A nethod of

instal ling aPSBI9% and gas well production platformin an 2 offshore deep
wei @r marine envigonmegiilastiRE Hohii fdiRagtlABDusYs Rlike td ORLdnBtheRsdtat | - t ON
package to a sel ec)t ed of fasshore Iocg%%an,a%%he pgc sage 2(%1avi ng g f)(f]tﬂraal ity
of1Tonnect orthe gradkageecainactbiseamb three buayr somreetops ehgagentar définepa giltiabitye df

12 articulating connections and where substantially all of the weight of the platform is
13 supported by the buoys.
1 89. The method of claim 88 wherein step " comprises floating a multi-ton
2 package to a selected offshore location, the package having an oil and gas well drilling
3 facility thereon and a plurality of connectors, and wherein the connectors are
4 preliminarily positioned at a higher elevational position.
1 90.  The method of claim 88 wherein in step "d", the floating package is
2 ballasted from a higher elevational position to a lower elevational position that engages
3 the connectors of the package with the buoy connectors.
1 91.  The method of claim 88 wherein in step "d" the buoys are ballasted from
2 a lower position to a higher position that engages the plurality of package connectors and
3 . plurality of buoy connectors.
1 92.  The method of claim 88 wherein in step "a" there is provided a barge
2 having a deck that supports the multi-ton package and step "a" includes floating the
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5 at a higher elevational position; 6 b) positioning a plurality of
floating buoys at a selected offshore |ocation, 7 each buoy having a buoy
connect ow@o2/8300h at its upper end; 8 c) prelimnarily poBCTHUSNMI/2398t he buoy
connectors at a selected elevational 9 position; 10 d) ballasting the
floati ng package and buoys relative to one another so that 11 the package
connect or s anghlfi-fsh fieRyceCMADREGEAS 8 selogegoffilordichfin.a plurality of 12
articul ati ng connections and where substantially all of the weight of the
platformis 13 supported by the buoys. 1 89. The nethod of claim 88

of fanore | ocat; on’t ne  Beaesd ka0 e Mt e G ORERAE s forhGerss ™
facipl i ty theegdngoge @orf&spwrﬂhﬂ%yslﬁfpe@@mcé iBcon¥BL pWEish&i N t he connectors
are 4 prelimnarily positioned at a higher elevational position. 1 90. The
nmet hod of claim 88 wherein in step "d", the floating package is 2
oo hes Moo b T AL R3S e e Bl B R e pae
conpectors. #nRdrsallibmit bBidROEoRf claim 88 wherein in step "d" the buoys are

bal l asted from 2 a |lower position to a higher position that engages the
plurality of package connectors and 3 plurality of buoy connectors. 1 92.

The _met hod of cl ajm 88 inin.step "a' there is, i ded .a_barge. 2
rving.  deck t hapSsupBht CETROTRRITES sheri pugebs Eougt o denlidines
flogting thep,d4 é/\Q%ﬁi%ﬁ%ﬁ_%@ééﬂﬁg%(%ﬁr%%&nd%ﬁ%bfih-etbl%yé?ackage and barge

to a selected of%shore | ocation. 1 . e nethod of claim88 wherein in
step "d", the articulating connections 2 each include correspondingly

shaped concave ang_conyex portions. 94. The npthod of ¢laim 88 wherein
thePLarti cul ating gﬁ'nnei&@rgg‘_obﬂgaﬁ%g}; ‘Q’h‘?fﬁ’in\%elpgga} tugpgh cgb‘Fﬁll HOB‘H_QI.‘IHE 95.
The et hod Oihe%aéka[ge%bméﬁﬁfht%ﬁkf@éc%ﬂ& 5i§ofttﬁ<59\5’<g@a¥1&'{vhe#eﬂt?ﬁﬁlbﬁe§é e 2

package is positioned in betwee irst and second palrs o e buoys.
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.  Themethod 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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1 96. The nmethod of claim88 wherein steps "a" through "c" include
positioning 2 the package in between first and second pairs of the buoys
and wher avaor/b@1buoys have 3 submerged portions that do POT/UREIKas0®sont act
with the floating package. 1 97. A nethod of installing an oil and gas well
production platformin an 2 offshore deep water marine environnent,
conprising the steps offhe methodbfslain 9guathBRdokriprisiig Balltid hebesised

of fshore |l ocation, the package 4 having a plurality of connectors and
wheRei n t he ewhinae rdettvedp eng prather dyging|the ansferi oned 5 at a hi gher

el evational position; 6 b) positioning a plurality of floating buoys at a
sel ected offshore location, 7 each buoy having a buoy connector portion at
i tsiupper end; 8 ¢d0.pr gh feflddiof yaR®ST @B doehpridRgbeYe T AR FHo@kScuitind

sel ected elevational 9 position; 10 d) ballasting the floating package and
buoys rel at i venneotiensshad ponrigeieaglobudyde theplatfom apresestiee ewoneatingpesitiamsthehe

b to. def lur al | f 12 artj t]
contectors. - PHEH AR FE e SreFopng@nSoth i bt pity i finBndsied B2 hawemettar i ng
13 RQuoy. 1 9ilkh&iueRizhes novembi difedilod #epliRforaONPri sing the steps of

providing a single 2 spar and transferring the platformfromthe buoys to
the single spar. 35 WD 02/35014 PCT/ US01/28098 1 99. The nethod of claim98

one Tanot her " dur i nd0khe ThF Speshes SF So007 HC ROl B BTGNS e
COmpyr i Si NG t BR 1S BortdspBAthAY cBhddve Uh@bbRex eAg ib@Ns that connect each
buoy to the pl atformap respective connecting positions, the 3 plurality
of articulating connections allow ng for buoy notions induced by sea
nmovenent 4 while_reduging sea nmpvenent_effect on the platform 1 101. The
Tot B0 of ol at m o10EheT b N PBYCPRCOE e PRI I SHn GEPY GRS @ SORGHI Udes
cor espondi n ARE AN BioARAM 60 BIAL AR PR iduig phrtibAnd H e R e

pl at f or m of gﬁ'g}l%] Qgﬁe{mhgrgll%n tEe(buoy ﬁ%ésdhaa‘%onvex gpartfﬁcu?fatieg plE)Hrati on
and 3t he pl at bargmahdbuaysconbalasted nintit chrebvegndo@nyexoporinnk ¢ngagd fop eldi budye

4 and the platform.

1 103. The marine platform of claim 97 wherein the buoy has a concave

2 articulating portion and the platform has a convex articulating portion.

1 104.  The method of claim 97 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.

1 105. The method of claim 97 wherein the platform is comprised of a trussed

2 deck and wherein steps "b" and "c¢" include connecting each buoy to the trussed deck.

1 106. 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,

36



3 barge and buoys are ballasted until concave and convex portions engage
for each buoy 4 and the platform 1 103. The marine platform of claim97
wher ei n We 08fy4 has a concave 2 articulating portion anBCT/8018e4sf or m has
a convex articulating portion. 1 104. The method of claim97 wherein each
buoy has a height and a dianeter, 2 the height being greater than the

di amret er, awrach buoylaving@tuoy Tomg:cidd porionrat @t uppetriehdpni ng 3 the barge in
bet ween at | east two buqQys. 1 105, The nmethod of claim 97 wherein the

pl & formis conpl sed PElimingrilypositionng the buay, goRpestoss #t & sclerted gjevational ¢
incgj ude con&ggﬂi'b g each buoy to the trussed deck. 1 106. A nethod of
installing an orl” and gas well production platformin an 2 offshore deep
watcer marine envid)onmpositiosiagp floatinpgpanexsiotiscomibinatiod)of bi®atand mudti-ton
multi-ton package to a selected offshore |ocation, the package 4 having a
plidrality ofPaeka8Retdors and wherein the connectors are prelininarily
pasjtioned 5 at hi i hthon: iyt L Q1

plciu%r ality of fl oal | ng u%ffllg‘ing;{ﬁetaﬂ agié?égg{b %gihép P@hsé(r@telgl)sgéz}%? il%%rf&ﬂ& g:gv%the
02/335014 PChpalaelhtivdddBe combiaationufbyoysandigckageumyil they aeqiencraflp vértiodllyat its
upper end; 8 c) prelimparily positioning the buoy connectors at a sel ected
elldvati onal align ithesmlowerng thepgskage dothepar-f | oat i ng spar next to the
conbi nati on of buoys and nulti-ton 11 package; and 12 e) transferring the
package fromthe buoys to the spar by laterally noving the 13 spar
relative to the conbi nati on of buoys and package until they are generally
vertically 14 aligned and then | owering the package to the spar. 37
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