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FLOATOVER ARRANGEMENT AND METHOD

Field and Background of Invention

[0001] The invention is generally related to the installation of offshore structures and more
particularly to the installation of a topside structure on a substructure.

[0002] A floatover is an operation for placing a topside structure onto a substructure n an
offshore environment. The substructure can be a bottom founded or a floating structure. The
topside structure is loaded out onto a transport vessel (hereafter termed a barge) at the
fabrication vard and towed to the instaliation site. At the site the barge is positioned between
the legs of the substructure and the topside is lowered until the legs of the topside stab into
the legs of the substructure. The topside is lowered by a combination of ballasting the barge
downward and collapsing mechanical or hydraulic arrangements that support the topside
above the barge deck. .

[0003] In most floatovers to date a single barge hull floats between two parallel rows of legs
of the substructure. The region between the two parallel rows of legs is termed the “slot™.
The substructure must be designed so that the slot is devoid of any framing members and the
slot must be deeper than the maximum draft of the barge. When the barge is moved into the

slot the barge floats over much of the substructure. hence the term floatover. The final
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of fshore environment. The substructure can be a bottom founded or a
fl1oattng structure. The topside structure is |oaded out onto a transport
vessel (hereafter terned a barge) at the fabrication yard and towed to the
installation site. At the site the barge is positioned between the | egs of
the substructure and the topside is lowered until the |egs of the topside
stab into the |l egs of the substructure. The topside is |owered by a

conbi nati on of ballasting the barge downward and col | apsi ng nechani cal or
hydraul i ¢ arrangenments that support the topside above the barge deck. [0003
]In nost floatovers to date a simle barge hull floats getme n i paraIIeI
r ows of;begsn@ﬁthmbwsmbsﬂﬁuﬁﬂuﬂéﬂfﬁﬁé‘Wéd?dﬁ“ﬁ@ﬂﬂ@@ﬁ toh ’?ﬂﬁiﬁg r ows

of legs d e LeffPd, L06ed holoaoTheAHBRL Gl Hribd migtovke designed @anthat t he

slot is ord of any ram ng menbers and the sl ot must be deeper than the
maxi mum fitraadfver mﬁnutah@tbﬁrggéB isshade titre obBIEgEA | BiCr¥ 8@ FrEY t he sl ot the barge

float aogSVer rfu 9 cas%pﬁlesoﬂﬁétdg#%r% Yf @16 sBREQuk IBakE S It Minbb BN eIrovidhe fi nal

posH °h - of tPleSO[Barge I'n where the topside can be | owered and
mat ed Wi dih fohehesithsbf tethare, B cxenptedhe BebSIIGREE 6 8rSPHIROY iPGHOTRiY2 1 and 2

provide an lg\{er view of 2 thoate eg %(%.ﬂ.\éggl Bor 34 pofibgr t.hl.@oﬂs%e‘?s Siofignt Vi ew of

Fig. 1A SUpglg large fiamgier, veuedncaiy some cases basi ¢ design of the
subst r uctouh€ins@keidn site cmmaﬁralﬂblédt@s pPotigige 0P sy, thfzﬁ“b%tﬁ@t“éfhﬁ‘lsyn f the

barge. For exanple, the substruct \V L i i ngl e,
| ar ge di $h#et E‘f‘we%‘}“f P Pags Y“r%lgr}' écgeasugréﬁ%a&lt‘p&gl tgp{not {)Egb{spsﬂglleg“ét he

topsi de paraly] Qg hulle viithethenspsdd atahing detvecwthet Wy paisaform|a pargas- During

the floatover, the sybstructure fits.in the.s etyeen_the. L Jhar ges
with theP F%Cﬁsﬁlaét@ﬁacﬁrﬁpﬁﬁmB‘ét‘%\é%%d AW arfg%g&eélj'hg&fm pafral l el barge

hul I s W thetiBg af@rbsﬂaﬂl@rasmamivagfobesmenoxt cféGt%cnnhul doslpflmt noveer dBkGarar an.
Hence, this type of operg%i on.is called a "catamaran” floatover. Fig. 3 - 5
provi de i 84dt yPBW ST 23 ardic P98 8Ver for a spar buoy (FIG 4) and a

comphh@nt t OW?ﬁe Sf&'ec%\lt@)he thdsdde ohfbdafil Mofsan sivideweand fféedom FBrespdisare si de
views. [ 0005 arge with the_ topsi dg %n bﬁgrd ngves in. scgréﬂgljleg{ ees of
freedom the Seégffét?rﬁééletl@“%lﬁéo%&f skhsteorehe cgs PHIBE KPFIdE AIS MY heref or e,
the | egs,of mgtmer it QRF desuB&RICRY | R Cherd Bltad nvéh feluitdiBotimt H)dﬁ\geelne@&naﬁnq he
substructure. there is too much relatjve notion b | egs

n
of the tmuoa@eamwdteﬁéd Shgsebsyehisy then fhedipatoner rf“fsbé?‘é &e‘hﬁssfa Wart 1% ; | oner

sea stat %%ducg%er\?gﬁ{ﬁetrrﬁ@?elmetdq&%nt}}ef%nn ki@l BdtingGe d¥04 tRMobiede eitant fes n'at ing
leas int ori zonta | ane has been restrained b var ous ,devi ces, O her

devi ces rbavxerdgeelnedetmprw@a deyicesediibE Fiqes daye PaTpARPIYEh (s TBRTEWELA he

mating | qgl%act loads between the mating legs.

| [0006] The horizontal position of the barge as it enters and leaves the siot must be carefully
controlled so that the barge does not impact the substructure and cause damage. The contro!
of the position of the barge during slot entry and slot exit is critical to the success of the
floatover. The features that control the horizontal position of the transport barge during slot
entrv and exit must be compatible with the features that restrain the relative motion of the

mating legs at the floatover position.
[0007] The devices and methods that control the position of the transport barge in the
horizontal plane during slot entry and slot exit. and the devices and methods that control the
relative motion of the mating legs in the horizontal plane, while the barge is in the floatover

position. is the prior art of interest herein.



[0006]The hori zontal position of the barge as it enters and | eaves the sl ot
nmust be carefully controlled so that the barge does not inpact the
substructure and cause danage. The control of the position of the barge
during slot entry and slot exit is critical to the success of the
floatovcr. The features that control the horizontal position of the
transport barge during slot entry and exit nust be conpatible with the
features that restrain the relative notion of the mating |legs at the
floatover position. [ o oThe devices and nethods that control the position

{0*883 r ansparL P O&chRaiyhBodiR] #RRLSherRd BAQ KA LBG Abdt oeddintryl Bad sl ot
eX| : and t he devi ces and ret hods that control the relative notion of the

mati ng Iegsorta pdveohof iteonmaborpPaae dutipg S RSy ke lpaoyer POHEOR 1384t over
posi ti on ur1n§ sfopg\( P r"l*h% r@l{a}} ﬂgoﬁr@ta?rraﬁt%nléqlﬂsed ﬂ)read[x%ggi Exrréxnﬁfthl liRd3dngecondary

noor i ng arrangenents have been used alone to control the "horizontal
posi ti or‘rumfbetmaen Nnra;hsSp@r thetbarggen@amqhﬁ@ %|tht s@RATpm. gtherKePrdpy Reyias

posi tion, and dy o YyeBPRIHNG RLEARHSHR e bafed spread
moor i ng AFPES eme”’ h |I%£ nﬁ&;ljtl& rlﬂ%-p@a%gg&wenc es on th% barge arid anchors

at the s;eﬁldmetmmm pdlitng os dleontigirugturen ol ng —dOriBugeiverncavencahabiheRy hey noor i ng
lines th t DS bg{e de%}xd\@['o&q %&rls ﬁ:@t@eﬁh@cpﬁ R SRR PR AR natdnahilaglment

points o 8y §ubstruct ur ilTustrate a sequence that shows
how sl ot 1eﬁ§throy theaarmalm ememhgalnds bcmusﬂqe ab@\t@é@@%@ﬂ%@h&éd“dﬁ“%h@ | oat over

position r t he L 0 ust ed
and the %Se 53&7 ﬁﬁﬂ"ftﬁrﬁ F%%asChid ttot ac a?dé{m %lhegp %gﬂgegoé#éemﬁa tésp'%%lgtq{euct ure)
are att agheel e thhaorbzﬂl(ge\n iv askieued g eeessinghtbe blar geryanaedwpsieugrelsnoved
into the sl ot xit. i s aghieved b reve . ocedure
The t ug Bﬁl Hagcetlﬂfg Eeagat In ﬁ{)rbe f’lﬁatovelr eylFa 111 fu?es?)lg 6%[}321\1/12&%»8 ;nogﬁltxcf st@ ng

l'i nes of ashehﬂantmwmm mglssq/sx;mmtpamretehnmugh sibheAs [Figt 6ando amgeaﬁsed to
pul | the barge into t

] st keepin rge
pr oper | y keepdts BF Hag° W’F’f“ae reﬁ??‘?fé’rv tgﬁ(?rlg}gt?oﬁlﬁg?eg&% S PRYGIE 8ﬁr}£§ta%ﬂaal I
posi ti ongogdHédsN@uride fd 0adteMeropeaRiImALsi diffidutt ahidf funeubmsummtt tlAnm censiomg ng.

Al so, the many tensioned nooring lin s runni n%u?lﬂg he dec

pot ent i alteTienad BoPEIEES BIFAIRE 0H6 ¢ %rﬁkpob F_’ersonne oo o fde

work on the deck.

[0009] Cvclical motions of the transport barge caused by wave forces are only slightly
affected by the actions of the primary and secondary mooring arrangements. The spread
mooring array is a soft arrangement that is used to resist steady state. or slowly varying
forces which are produced by constant velocity wind or ocean currents. The action of the
waves causes the barge position to cycle about a mean position. The primary mooring
arrangement maintains the mean position of the barge. The secondary mooring arrangement

. is used 1o restrain motions caused by the slow drift force, wind gusts, or an upset caused by a
broken primary mooring line. The interface features that mate the topside legs and the
substructure legs must allow for the wave induced cyclical motions. among other things. Fig.
11 and 12 illustrate how the interface features are usually designed to allow for these relatve
motions. The maximum allowable offset L shown in Fig. 11 must be greater than the
cvelical motion caused by the waves plus displacement caused by wind gusts and slow drift.
If the actual offset is less than the maximum allowable offset L shown in Fig. 11, then the

stabbing point on the bottom of the topside structure leg will be captured by the open end of
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[0009] Cyclical notions of the transport barge caused by wave forces are
only élightly affected by the actions of the primary and secondary nooring
arrangenments. The spread nooring array is a soft arrangenent that is used
to resist steady state. or slowy varying forces which are produced by
constant velocity wind or ocean currents. The action of the waves causes

t he barge position to cycle about a nean position. The prinmary nooring .
arrangenent mai ntains the nmean position of the barge. The secondary noori ng
arrangenment is used to restrain notions caused by the slow drrftf 1force

Wi nd guesubstructie ¢pge theclapeidastpyiuge HseRdn JRs rrérlywrrleermgﬂfr‘rn Bhe
interface f hat mate the topside legs and the substructure | egs
must al [6W asgg‘)l{‘?‘h@%?e i nduced cyclical notions, among other things. Fig
11 [amdlolZ i | Insshd af elyimentitdy smihe PRRSR d0d SLORESY BPIEATENESASs iffed t o
allow for the elatlve Lhe o % AR ahdsomabbRiRhiotele barghown in
Fig. 1151r?ug ileoa{mmthé‘r ?ﬂ@me(a%lm@yc |Oca rm)tl onlscausedI by thec vvaves pl us
di spl acemamsumum i yivnd Bgumstrs camditsdrog dgifl for flexibler heymealliap it set s

| ess than the naxi owabl haw i QuEi(Bie 13 hh@ﬁi I he

st abbi n%‘”{ﬁ‘B?rn‘tS %ﬁte{;{u tmﬁéufet om o ed?ﬁlres(:%g tgr ge Y uerure s eg will he captured
by the @qﬁ&mmﬂmaf:t oadsévewblsthelbalt‘zdraedtf@al%bltm@rst %siodélusttheu’é’éhr@adescends
The result will be th RO Aha FhDrigid 3

oono) | nst &t B?mlpreq)%lﬁoﬂén '€ Cpe apw beqs?éﬁlqgé ?lld%arf)s; and” second rallrly Lrlrrdlg‘r'rr ng

ar r angengsk $leafatEalivdithd }yzp& tbldeaeﬂ«ip/mlosa tInaaN'@rErvplogly\e@ ibbonpessdrampsidont r ol

the transver ition and L YaW: whRdfrper s can
el t her %S]TdF a}ua[E) Otfelng)(ia%({ g(lt I‘ COHC@I%%IE £§ }le%wat(lﬁggla% 3 e\é struct ure
connect egn@tddged 4 Pyt dchién @fuh)éﬁarrmatoumet n{sz@stmc&)xe ( Hm 16¥. dEre adpamageiofi ze

i npact Ioads bet ween t he bar and t umper s

tight. ThEghtslot fepgver isihRom em?tt?BS Rlﬂf’é dleq lfélz(iilr%an S Bty V\S/egjnt%% Han %l%es of the
barge angebfig. ! irgd dishilaR@ss s Rrgl 1a£1;raammecealahdmsutbrvetdnathgemnod@elwel op nore
transverse velocity as it bounces from side to |de dur | n slp epLry and
exit. Ofbepupeni ®albaFeeBHCEF TTHUAFi g esg | fgees "1“8 ?/(S?Olﬁb 8%1 Wi can
produce @GRl RORC Lk intahRniRAkFEr@@RINNSAth Tah&bsﬁuhﬁﬁerﬂlmﬁﬂ.l.ﬁ&néﬁl the 14).

The advantage of a tight slot floatover is the small -notions that the rigid
bunper alrdnevssd direchen -t r ansver se direction. The disadvantage is the |arge

| mpagt, Jlfr CesA%ﬁ@ﬂQMeﬁl%a@%é Sy bmzm%a sEMelro mobsieeRsdnitatshaikbeand the
substructure ese forces are %g enough that a tight slot fl atover

only attenptded ‘joase sherdlogiey @r‘h?F%Ué?r rHEangy @c“f? rgotiyp that Rt e rapoFads rong

in the tLaNgY S8l f8GHsORe 14990RLA tﬁ&&t drin@aki ope Ehet hﬁﬂht U§ies flegbyer pri mary
and secondary noori ng arrangenents mg e termed a "l oos sl ot fl oatover

because €Chev drsrea\nshéetrr@@vm forngs betiagn Wﬁsﬁarﬂﬁea“éé}éfoﬂﬁt?ﬁdﬁfuéedarﬁ 19(hﬁret°irn]? rface
features i8S s t?‘lr g[%('ertlmr}hé i %@er&%%ﬂg QIQQOIbMe [R& sidinghbvers hatinbineatayver .
Conver sef ransverse forces tween the barge and the substructure
are hi ghmsum msr obthleed wdpan flskible funwatsoveusehahyRiedlyt PURRSTRRE dvqdgitee® ar e for
the | 00S&; 1laorte:51lc enq 1a?e\f% S A el MR AlGuik %§H#érs S s@pdrahade Washiaf) exi bl e
bunpers ar ed" 'F F bunpers are nade flexible with a resilient
mat eri al ,mo@tlﬁdil aﬁsndembhxen theTﬂmms‘fdrEmmgtteOlbuwp@rl@l lassestuftthanf the nglAROPRES-
secondar ri.ng arran enent he_t.ransy diy. e sRiteniVGhy | ess
stiff th ﬁmﬁ eGP b RBETS ren etﬂel%/ecog%g Oglg?%%\s{% u(!rrpersS reBI ace the
secondar yummsegmﬂyrstrﬁzdsnrdu nmfsgrssdu@t lirers} py répged wxdontrol ghaimseriopgisidahoor i ng

lines (spri.ng |ines [ | ongi t udi nal position
once the PB%F‘%‘EO‘FFﬁsh% %ﬁéﬁgf}? %L‘i%&éf 8&118(1:35}:%';%?': ig. 15). [00012] The

MoSt [ eeIETON Sqiﬂgfrrrdg@&dﬂxﬁod Sbarkaekiet jackst, shewwniimFiE §.and clsawitbre| $elthere. A

slot in a typical jacket produces a structure with legs that are braced in the slot, or longitudinal

direction. but the legs are not braced in the transverse direction. Thus. the legs are strong m
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hn a typical jacket produces a structure with legs that are braced in the
slot, *or longitudinal direction, but the |leas are not braced in the
transverse direction. Thus. the leas are strong in the |ongitudinal
direction and weak in the transverse direction. Therefore. a | oose sl ot

net hod, or a nodified |oose slot nethod are preferred for jackets, if the
environnent is not benign. If the substructure is inherently strong in the
transverse direction, then a tight slot nmethod can be used. [00013]In
environments that are hostile to floatovers, special features have been

used t - n gﬁ@z‘gﬁaltﬁﬁcﬁgr{hﬁ@@c%@{h f}@tt?dngifer&eh@xrécﬂﬁ althadefRd) LMHosprRAt, 1.¢€.,
t he nu ays in the installation season in which the floatover can be

at't enptledhodl' lve 2 sppaified] logse stoy methof! Aee malSEed s JRAKETS 1 HEicoRrenmRedt Ky educi ng
the surgq ﬁxaﬁan b bstfuctl%erelstlﬁl% ROLEoRANARe Find/Bi8e bitRa VR PAghtsi®on. These

speci al eature ave been used in areas where the sea state is domi nated
by swelhsthobsh befusdédhe year. The slots are oriented in the prevailing

direction of the swel ) h tiot he
sWET%br o ddpe engir o Lsctg%tt ar;enu}{r&tjieﬁ %&ﬂ%%%r@ ?&Hglelfqe?tﬁgfpgﬁgé g%(tl%t u%@ﬁ tor 0¢
tr ansvemeacpase mnkmnonﬁ rithef Iolzer gxerailzgloocmvmmehed epyheseymeber ohidryfatti BA of

primry. and secondar . '
bndext b g PR o TRE ks IRy BT s, Al DRSS S5 ot Ko,

5, 527, 1adiAdesCrid es rﬁdihcafDr alregmmnandoiwaveoﬁam calspanhdargy dt aked ifleatdesri ces t hat
has been used U%CS%S%E]:IL% arLYres have lbeen ANa ny arél anhse%rtgg segtstaterﬁ df)llngl%{eg\ﬁgr
&1 SPPY e

posi ti of?%" ed and expensive arrangenent to build
and to sme¢lRtm@ésn of meareaxopﬁlﬂeailotslgrecmmdletillmmhe ffﬂqmllarw@ngtecrmftthmwk@ on t he
floatover position, bu does ({ 00015] I'n

sone cafsRmEFsyENEs JHEh & ﬁ??%ﬁ*%éuiﬁ 3t gLE)H%%%%mng&¥¥%P3D§?h}% ling

bunper Sentrv and exit the mean transverse position of the barge is controlled by some combination of
primary and secondary mooring systems and flexible bumpers. During slot entry and exit the
surge of the barge is not restrained.

[00014] U.S. Patent No. 3,527.132 describes an arrangement of mechanical and hydraulic
devices that has been used successfully to limit sway and surge at the floatover position.
However. it is a complicated and expensive arrangement to build and to maintain in an
operating condition. The arrangement works in the floatover position, but does not help
during slot entry and exit.

[00015] In some canal svstems and entrances to some drvdocks a variety of rolling bumpers
are used to control the movement and position of ships and barges. Fig. 16 shows three
applications for rolling bumpers, namely, for a breasting dolphin. for comer protection where
a vessel is maneuvered around a corner. and for guiding a vessel into the entrance to a lock
on a canal. There are a variety of types of rolling bumpers. but each type employs a resilient
donut mounted on a vertical axle. For higher loads the resilient donut might be a pneumatic
tire mounted on a wheel that is mounted on the vertical axle. For lower loads the resilient
donut might be made of foam with the donut mounted directly on a large diameter axle

without using a wheel.

Summary of Invention



are used to control the novement and position of ships and barges. Fig. 16
shows't hree applications for rolling bunpers, nanely, for a breasting

dol phin, for corner protection where a vessel is maneuvered around a
corner, and for guiding a vessel into the entrance to a |ock on a canal.
There are a variety of types of rolling bunpers. but each type enploys a
résilient donut nmounted on a vertical axle. For higher |oads the resilient
donut mght be a pneumatic tire nmounted on a wheel that is nounted on the
vertical axle. For |ower |oads the resilient donut m ght be nmade of foam
W t foobhe dondthe rpsmsmed/emtidneadﬂteysesmeashbmcgén@iiaﬂ'@tlelpwamte T triverttonusi ng a
wheel . Sunnar 0001 6] The prese [ t he
shortcorf‘i“rf’@gal SFH “ﬁﬁ@%ﬁf‘FFfm¥H%SH568ﬁ Fgﬁ(ﬂﬁhéQXEQB&%QTﬁQﬂé§§§§§thOd f or
restrai nbpgdessitga saﬂzdruSM&y Rl @mparsgpeoddidi cmgthé Ismlatromene anfdeath¢ bpse de onto

a substructure. Roll prov ded on the. substruct UI de.f he barge
during stPesit F’;‘}“eﬁ‘?g Y “’ETP ?rf"?o‘hq ﬁeéoi‘f%é\ %?Onsné’gl(’)]n léyresrrrt‘%(glrsl ﬁbaﬁ ';lh%]es andg
restrai nisWe¥r ﬁésntohe DEJil@:ﬁéd)Wdi‘tfi\.aDBé‘dritng cixfacBedt patedd vetht saatrudveani the
surfaces are provided on t he substrugcf Bre atb t he fntr?{. tt%tthe sl ot .

Resi | | erfMUBURHESOtaREIFIOUHBRSE BR PENEHP §i& e TP L1 P S BE52$%° engage
wi th t heyfedicCcRtiReted editital BtarbeanifA@s SHlkifeanBSrucret dne pSﬂﬁ@i thel Garde & @ad
position_the barge in the float position in, the i nal.. direction.

1.t
RO g+ ol g BrERaNS) Brece: 1A 1Rdot o Brgh e aitt SoRbEt o on

the bar OfesiGONREpek heudedios @;e%r&ke&fnldagthg dédiaeR wRbridehrfentdt aRcarhet he
slot. The tug continues pulling fo maintain the @ E}lge in the fIOﬂtover

posi t i ontodhe plpt-t He ‘P&)?f%‘i‘ﬁl‘éﬁslpé‘“’é‘%t‘o BRI the bt i1 BOVer RRHUUHBELEF ¢ ug

tows thehargs LU R subffichlrOt ThenlB084rhg ThE theadatRWst bfamd uses of novel ty
whi ch characterize the invention are pointed out with partlcul arlt in the

cl ailpsr1ahnexedig Wﬂamjfeﬂb?eﬁrpﬁgo‘fﬁgr pvhish qhpragtergedBs BYEON Apsgroiniedyutt

under st aﬁ%& iBga@l hNBe PRESEMnekal RNEIORormiidpd-N6r ORERBLRE. a@anth%ﬂ@S
attained by 1ts"use, reference is nade to t%e acconpanyi ng draw ngs and

descri pt indersvadingr of thePrdseRy igvesgipe. @K thpjopergiingcrdysnirges AUADGHPE ASaSpr ef erred
enmbodi nentfg%%ﬁ%l?ﬁlﬁ;ﬂd?Y@ HmL'a‘Béb nl. 1InLl{i§ 1§I'segxd c@Edfli%B\'pﬁéﬁér' ﬂ)rn’nf?i@ aolgartt&e

Dr awi ngs e[ he acconpanyi i aw ngs, formng a part of this
speci fi cé#tis disgloama iri whiglhi pleferred en@ﬂ@menmféheah‘@ngmm Usiatehe drawi ngs
designate |i ke or corresponding parts throughout the sane:
Brief Description of the Drawings
[00018] In the accompanying drawings, forming a part of this specification, and in which

~ reference numerals shown in the drawings designate like or corresponding parts throughout

the same:
[000165] FIG. 1 - 16 illustrate the prior art.
{00020} FIG. 17 and 17A illustrate the apparatus required on the substructure.
{00021 FIG. 18 and 18A illustrate the apparatus required on the barge.
[00022) FIG. 19— 21 illustrate a sequence of barge positions in the slot of the substructure.
[00023]  FIG. 22 illustrates an alternate embodiment for use with a catamaran floatover.

Description of the Preferred Embodiments
[00024] The plan view of Fig. 17 illustrates the apparatus of the invention that is required on

the substructure upon which a deck or iopside is to be placed. The center top horizontal
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[00019]FIG 1 - 16 illustrate the prior art. [00020]FIG 17 and 17A
i'llustrate the ‘apparatus required on the substructure. [00021]FIG 18 and
18A illustrate the apparatus required on the barge. [00022]FIG 19 - 21
illustrate a sequence of barge positions in the slot of the substructure.

[00023] FIG 22 illustrates an al ternate enbodi nent for use with a catamaran
floatover. Description of the Preferred Enbodi ments [00024] The pl an view of
Fig. 17 illustrates the apparatus of the invention that is required on the

substructure upon which a deck or topside is to be placed. The center top
hor i zontoadces 10 of the substructure are shown whole between the substructure legs 12 and the

substructure top horizontal braces 10 are shown in partial view on the adjacent sections in
order to be able to show the roller bumpers 14 in the center area. As seen in Fig. 17, roller
bumpers 14 are also provided at each end of the substructure. Fig. 17A best illustrates the
vertical bearing surface 16 that is provided on the substructure legs.

{00025] Fig. 18 and 18A illustrate the apparatus of the invention that is required on the barge
18 used to install the deck or topside. Bumper boxes 20 are provided on the sides of the
barge 18 and extend beyond the sides of the barge 18. A resilient bumper 22 is provided on
one side of each bumper box 20. The bumper boxes 20 and resilient bumpers 22 are
positioned on the barge 18 to act as a longitudinal stop to locate the barge and topside in the
floatover position. While specific reference is made to a barge for supporting the topside. it
should be understood that any type of floating structure that is suitably sized for the operation
may be used to support and install the topside.

[00026] With use of the apparatus of the invention, the floatover installation is carried out as
follows. As seen in Fig. 19, the barge 18 is towed toward the substructure until the barge is
centered on the slot of the substructure and the first set of roller bumpers 14 are in contact
with the barge 18. A tug, not shown, and tow bridle 24 are used to tow the barge 18. Fig. 20
illustrates the barge 18 part way into the slot and Fig. 21 illustrates the barge fully into the
slot in the floatover position. The roller bumpers 14 are in contact with the sides of the barge
18 and control the transverse position of the barge 18 in the slot. As seen in Fig. 21. the
resilient bumpers 22 are held in contact with the vertical bearing surfaces 16 on the
substructure. The tug maintains this contact by pulling on the tow bridle 24. As the barge 18
heaves the bumpers 22 slide up and down on the vertical bearing surfaces 16. The roller
bumpers 14 nearest the bumper boxes 20 are not shown in Fig. 21 for ease of illustration in
showing the mnteraction with the bearing surfaces 16.

[00027] While the arrangement greatly reduces surge, it is not fully eliminated. The resilient
bumpers 22 compress and extend throughout the floatover operation. Sometimes, a small
gap may open between the bumpers 22 and the vertical bearing surfaces 16. But the bollard
pull of the tug und the stiffness of the bumpers 22 are such that the offset of the mating legs

does not exceed the maximum allowable offset as illustrated in Fig. 11.
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braces 10 of the substructure are shown whol e between the substructure |egs
12 antl the substructure top horizontal braces 10 are shown in partial view
on the adjacent sections in order to be able to show the roller bunpers 14
in the center area. As seen in Fig. 17, roller bunpers 14 are al so provided
at each end of the substructure. Fig. 17A best illustrates the vertical
bearing surface 16 that is provided on the substructure |eas. [00025]Fig.
18 and 18A illustrate the apparatus of the invention that is required on
the barge 18 used to install the deck or topside. Bunper boxes 20 are
promwodsd on tShaysh deaatipfxemed bgrtgeretealandffexd éndthbeyiondutiperssidde§hof t he

barge 18. A re ilient bu 22 | rov op,.one si h. bupper box
20. The SBﬁH’ﬁéP HW@Q“ZW“% e‘§r“|“i ﬂbeuﬁ%é: P% nHes g%éfaf’ i ong &8t he
bar ge 1811&@;aﬁﬁ{unﬁaﬂloaable@gﬂs&tudillmakatésitlﬁmi(1)1Iocate t he bar ge and topside in
the floatover_position. Wile S{)ECI fic reference is a ba}(xge for

suppt#Pe?ing tﬂ@et’(‘ib@“ﬁe eljmpinalfio Hieq S5 endaRy 19T 58 R 4t hyprfcﬁ/paé1 of *ff oat i ng

struct urginfihadd he RakdRDkY avd g&derécpﬁaﬁstaﬁs apetiakl GRthMRY s@ndeeandopinguppor t
and install the topside. [00026]Wth use of the apparatus of the . invention,

t he fl odtseel sprag liep &tOPBH‘al"%b‘??ar“Ffide%P BAPN & T} - ke arpalse ghipyinaigd IEP g. 19,

the bar gge 1&ehSod OWREEOWANREL L RBIgURSHE,UGE UbBer Uiliniperst hﬁp[b)&fdg eawtdnatient er ed
on the slot of the substructure and the first set of roller ers 14 are

i n cont a#¥ansyirieh SHREIcE Augee tgneindipglgmoygrenthgiviie SR (Lo Bl edlfg’ BSr e used

to tow txh@ur&@d‘ g€ t14e8barE‘* g)oxgocdn{al:ﬁ{ﬁt ﬂh@-t\%ﬁlcﬁlhgeabiﬂfv gartdBs Rarthe ‘é@étrhdﬁu@ the
slot and Fig. 21 illustrates the barge fully info the slot in the floatover

posi t i onCOHWeter&)IOPQFUdWhﬁ@Péhaiél“‘ai’ﬂé“‘iaﬂ‘ dergteache harenin the fleptges pgfitithe bar ge

18 and c e oROH Qfie i€ rBARQE 1d Berkdin € MRhBLer AS seen
in Fig. gl[iuglmﬁg&ge%tlt h?e %ﬁgﬁﬁnﬁggtg IZegﬁ)d;;rse ehl r| nlcortlt g%rt leqn th the (:/rertl cal

beari ng sunfaacies thé ponr tie Psubwtet safetyrie enhI?llﬂ‘leedt brgaypaithe Epsignadriesondamt act by
pulli ng ARNCEQWBLEA!BoGHne AR BE RAbEE: 1R HAYGS: { DG UiPEiaeRR oI I de

up and d fie Vertica earing surfaces 16. The roller bunpers 14
near est telgeirlinperh biopés a@dmarcecoromich wn thayraahyged 1the proregdse of

"'gg&,ﬁ;]' on #0 SOOM DGt NG ah@ﬁ&%aﬁ%oann L LR NG RERL 26 %yaﬁaﬁegﬁ? 3/36

[ 00 ile he arrangenent reatly reduces surge, It is no _
el i m nat eslamarhe floesivéri fonta bsdmpmas s@@tt@@rﬁgﬂess agaper. ek‘t'lehdht lappragpneuts t he

f | oat over, eratLon Sone n bunpers 22
and t he 9’&% nkale 58%?6%6“3ur ]é)gelél e%?C%uthBﬁe ”boﬁ% YVF\% ﬁOqﬁ)eg'ltgu and
t he stif Regssbahpdhesd tmmper\&ie&&name cglingdnictlhsttuctune 76)fsbsettocﬁxtemhea¢mlﬂ\l ng | eas
does not exce illustrat ed

d
[ 00028] SREYAE?2 d%“é ﬂ"@xsaaeu"%éa% ‘f‘%é“?&%&sd?“t&u tﬁs CFPAFL fRisSS %e r“”ﬁ’Fe

bunpers tdxesTHewith resilient bumpers are also provided on the catamaran baroes 28. Vertical
bearing surfaces 30 are provided on extensions from the cylindrical structure 26 for
interacting with the resilient bumpers as described above to hold the catamaran barges 28 and
topside” in piace during the floatover operation and installation of the topside on the
cylindrical structure 26.

{00031] The drawings that illustrate the arrangement and method of the invention do not show
any of the primary mooring lines indicated in the prior art because they are not pertinent te
the invention. Depending on the particular floatover design. some. all. or none of the
primary mooring lines shown in the prior art may be used.

[00032] While specific embodiments and/or details of the invention have been shown and

described above to illustrate the application of the principles of the invention. it is understood
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stiffness of the roller bunpers 14 is such that the offset of the mating
|'egs toes not exceed the maxi num all owabl e offset as illustrated in Fig..
11. [00029] The invention elimnates the secondary nooring |lines of the
prior art. Also elimnated are the wi nches and powered capstans associ at ed
with the secondary nooring lines. If spring lines would have been used, as
- shown in Fig. 15, these are also elimnated by the invention. Because of
their rolling action, the roller bunpers 14 provide automatic transverse
gui dance during | ongitudinal novenents in the slot. The resilient bunpers
mount e@h#@ it ehdngeapbx eabaiat achbm dullihéesvdiretliic sile ddems. amgs stefeises on the
substruycture constitute a |ongitudinal stop that automatically Jocates the
bar ge ikﬁo‘t’vﬂéyftfoé%lfhﬂ\ﬁ/@rmﬁlbesﬁ f? ‘H‘?&{%@‘ysa\n isar %enol%’ t %eoulio%e ragin}éofﬁonbr eatly
reducesutihgidelpi®. required to performthe floatover conpared to the prior
art. Personnel safety is enhanced because the tensioned secondary nooring
| i nes running, above the deck of the barge are elimnated. Al so, the
apparatus required is much sinpler and nore econonical than that required
by the prior art. [00030] Fig. 22 illustrates an alternate enbodi nent of
the invention as it is applied to a catamaran fl oatover for a cylindrical
structure such as a spar. Wile the appearance is different, the concept
and nmethod is identical to that described for slot type floatovers. Roller
bunpers 14 are provided on the cylindrical structure 26 so as to extend
radially outward a suitable distance for contacting and guiding the

cat amar an barges 28. Bunper boxes 20 with resilient bunpers are al so

provi ded on the catanmaran barges 28. Vertical bearing surfaces 30 are
provi ded on extensions fromthe cylindrical structure 26 for interacting
with the resilient bunpers as described above to hold the catamaran barges
28 and topside- in place during the fioatover operation and installation of
the topside on the cylindrical structure 26. [00031] The draw ngs t hat
illustrate the arrangenent and nmethod of the invention do not show any of
the primary nmooring lines indicated in the prior art because they are not
pertinent to the invention. Depending on the particular floatover design.

sonme, all. or none of the primary nooring lines shown in the prior art may
he used. [00032]While specific enbodi nents and/or details of the invention
have been shown and descri bed above to illustrate the application of the

principles of the invention, it is understood



phat this invention may be enbodied as nore fully described in the clains,
or as'otherw se known by those skilled in the art (including any and al
equi val ents), without departing fromsuch principles. Cains Wat is
claimed as invention is: 1. An arrangenent for a floatover operation

of fshore wherein a topside structure supported by a floating structure is
floated over a substructure and the topside is then installed onto the
substructure, conprising: a. a plurality of roller bunpers attached to the
substructure and extending fromtheg,sybstructure so as to contact the
floating structure during the floatover operation; b. a vertical bearing
sur f acWhat is gbivoed asanteR@onsi§bst ruct ure; and c. at | east two resilient bunpers

attached to,fhe floabing St AGIHE & RAHPAEIORARISP Afopbide GANEEARE T he
vertical "‘bearing Surtace on the substructure during the fl oatover

operation. @pThel ara Zeigeersimctuss iscleian oyer AEFBICHIG HE the PRt Bunpers are
posi ti oned %Q?ng,LA@@gaggué&gggkﬂggmép as to act as a longitudinal stop to

position the oating structure and topside in the proper_alignnent for
install ati om aerpltfaktyofibdier bempgre attached to the substructure and extending from the

substructure so as to contact the floating structure during the floatover operation;
b. a vertical bearing surface attached to the substructure; and
c. ar least two resilient bumpers attached to the floating structure and positioned so
as to contact the vertical bearing surface on the substructure during the floatover

operation.

12

The arrangement of claim 1, wherein the resilient bumpers are positioned on the
floating structure so as to act as a longitudinal stop to position the floating structure

and topside in the proper alignment for installation on the substructure.

L

A floatover method for installing a topside supported on a floating structure onto a

substructure offshore, comprising the steps:

a. providing a plurality of roller bumpers on the substructure such that the roller
bumpers extend from the substructure and contact and guide the floating structure
during the floatover operation;

b. providing at least two vertical bearing surfaces on the substructure:;

c. providing at least two resilient bumpers on the floating structure supporting the
topside such that the resilient bumpers contact the vertical bearing surfaces on the
substructure during the floatover operation:

d. - moving the floating structure supporting the topside into position adjacent the
substructure and into contact with the roller bumpers such that the rolier bumpers
aid in proper positioning of the floating structure:

e. continuing movement of the floating structure into position such that the resilient

‘ bumpers contact the vertical bearing surfaces. which position aligns the topside

and substructure for installation of the topside onto the substructure:
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3. Afloatover nethod for installing a topside supported on a floating
structure onto a substructure offshore, conprising the steps: a. providing
a. plurality of roller bunpers on the substructure such that the roller
bunpers extend fromthe substructure and contact and guide the floating
structure during the floatover operation: b. providing at |east two
vertical bearing surfaces on the substructure, c. providing at |east two
resilient bunpers on the floating structure supporting the topside such
that the resilient bunpers contact the vertical bearing surfaces on the
subst r uct uf-e balipsiing thhlopting sEYRsITe oy tand ninsgllingois HgPtdfe OFPoHtSi ng
structure suppQitiQ. ifye topside into position adjacent the substructure
and into contact with the roller bunpers such that the roller bunpers aid
i n proper posémdong thyg flofitingisgudtireat i ng structure: e. continuing novenent of
the floating structure into position such that the resilient bunpers
contact the vertical bearing surfaces. which position aligns the topside
and substructure for installation of the topside onto the substructure: f.
bal l asting the floating structure down and installing the topside onto the
substructure; and g. renoving the floating structure.

N



