A CANTI LEVER SYSTEM AND METHOD OF USE BACKGROUND OF THE | NVENTION Field of
the I nvention [Oool ] Enbodi nents of the invention generally relate to a
cantil evewoygiem7or a jack-up rig. In particular, enbedirnsnigoed2ss he
invention relate to increasing the |oad-carrying capacity of a cantilever
systemthat is used to support a platformon a jack-up rig. Description of
the Related Art [0002] A jack-up rig is an offshore structure that generally
includes a hull, a plurality of legs, and a |lifting systemthat is
configured to lower the legs into the seabed and el evate the hull to a

position capabl e of Av@hhggggqgmgsygrﬁmﬁmg\mﬁgrnwbﬁ ukgads, while

providing a stable work So that nore wells can be drilled or worked
over fromthe jack-up rig, cantil ever systens have been integrated into the

hull to e U HE INVENTIGN pl at f orm from t he edge of the hull.

The greater the distance that the cantil ever system can safely extend the
drilling fFieldiefitherlpyantial hul |, the greater the number of wells that can

be drilled. Much effort has been expended in the reach of the cantil ever
ovstom w00l oo BERHITR o8l Pec AN eataR: Bon ety STARmEr | § Cafaoteint | | ever
system co | i I . assh A ,+~Whi ch
sﬁpport t géﬂgﬁﬁr?anéﬁglug;l%r r!f? rgﬁn%dlﬂﬁger negﬁéﬁ%ﬁgﬁ%{ggﬂgéﬁberpf%%i ttoudi nal | y

ext endabl éndreasing HbeHohad-caorypgs capacityt be adeantliévey piséerhothat aaitustddm t he

edge of the hull. IT&e drilli ng latformitself and/or the drilling rotary
syst em on SHRBOBPH'FEYTN PRA 1ACEWRS"EH to drill or work over a well are also
y . ver ;

novabl e in a transverse direction relative to the |ongitudinal axis of the

beans to Dgddrgtiomef BasReldted&rga Within which a well can be drill ed.
[ 0004] The cantil ever system nust be capabl e of supporting the wei ght of

[0002] A jack-up rig is an offshore structure that generally includes a hull, a
plurality of legs, and a lifting system that is configured to lower the legs into
the seabed and elevate the hull to a position capable of withstanding various
environmental loads, while providing a stable work deck. So that more wells
can be drilled or worked over from the jack-up rig, cantilever systems have
been integrated into the hull to extend and retract a drilling platform from the
edge of the hull. The greater the distance that the cantilever system can
safely extend the drilling platform from the hull, the greater the number of
wells that can be drilled. Much effort has been expended in the reach of the

cantilever system, while maintaining load requirements.

[0003] Normally, the cantilever system comprises a pair of I-beams located
adjacent to each other, which support the drilling platform from underneath.
The beams are longitudinally extendable from the hull to position the drilling
platform out from the edge of the hull. The drilling platform itself and/or the
drilling rotary system on the platform that is used to drill or work over a well
are also movable in a transverse direction relative to the longitudinal axis of

the beams to further increase the area within which a well can be drilled.

[0004] The cantilever system must be capable of supporting the weight of
the drilling platform and the equipment supported by the platform. As the

drilling platform is extended further from the edge of the hull, the loads on the
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the drilling platformand the equi pment supported by the platform As the
drilling platformis extended further fromthe edge of the hull, the | oads
on the owotnizner’3system increase. To increase the capacirtus2afi/ot3266

cantil ever system the beans can be forned froma stronger material and/or
the beam structure can be increased so that the beans are | arger and

heavi er. However, stronger nmaterials can significantly add to the cost of
the cantil ever syst .and increasing t si ze and i ght. of the cantil ever
Syst om r e TEYEL TP ERSodc PERESE Ge LaPERD RUNE SRUIEESYSTThe. 1o
that are meededmsaiPe Wimdd'BoRPAIIGRYEF niatslifnd/O00R] JhghefiRicturet here is
a need for a new and inproved cantilever systemand nethod of use. SUMVARY
OF THE | N¢ENTb@©NNCie@80d] $@ that teerbhriimerare Rrganteindeheavieyst HBowever,a ri g
conpri ses hul | and.g beam.novably c I to th ull. A first, end of the
beam 1 5 eStaRtRLIEEA S BagUcert AdHaI e dhet &F 4P ceBHPEhaTSE  he beam
i s positi angdimdteadifghtid -siZ &id eRsighh GEMRET castile®eP!sgdidn® Fdtriirgecond end
of the beam such that the extension nmenber increases the |ongitudinal

| engt h of sthetapiahmodificatigng darthaehte andslegp «f diearichitbat pegmngedag gor t

menber to_j ' ad that the beam supports w thout reducing a
maxi mum rgzli@ﬁ&g%‘?eﬁ%mgggém roénrﬁt he edge of the hull, wherein the hol d-down
menber is configured to apply a reactive force to the extension nenber in a
di recti on[doosir d Therefork] thdvenid e rfdedsforeadnew bhe ieaioves exitiendad over

the edge of the hull. LgO(f')?LI n one enbodi ment, a nethod of increasing a
| oad capaéYiEmpang method of use.

SUMMARY OF THE INVENTION

[0006] In one embodiment, a cantilever system for a rig comprises a hull
and a beam movably coupled to the hull. A first end of the beam is
extendable over an edge of the hull while a second end of the beam is
positioned on the hull. An extension member is coupled to the second end of
the beam such that the extension member increases the longitudinal length of
the beam. A hold-down member is spaced apart from a support member to
increase a maximum load that the beam supports without reducing a
maximum reach of the beam from the edge of the hull, wherein the hold-down
member is configured to apply a reactive force to the extension member in a
direction toward the hull when the first end of the beam is extended over the

edge of the hull.

[0007] In one embodiment, a method of increasing a load capacity of a
cantilever system that is supported by a hull of a rig comprises extending a
portion of a beam of the cantilever system over an edge of the hull and
coupling an extension member to an end of the beam while the portion of the
beam is extended over the edge of the hull. The method further comprises
applying a reactive force to the extension member in a direction toward the
hull using a hold-down member when the portion of the beam is extended
over the edge of the hull, such that the hold-down member is coupled to the

extension member. The method further comprises increasing a spacing
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cantilever systemthat is supported by a hull of a rig conprises extending
a portion of a beam of the cantil ever systemover an edge of the hull and
coupl i ng wo 2extensBoN nenber to an end of the beam whil ectrhms2@ontizean of the
beamis extended over the edge of the hull. The nethod further conprises
applying a reactive force to the extension nenber in a direction toward the
hul | using a hol d-down nenber when the portion of the beamis extended over
the edge qf ,the hul | h that the hal d-down mber is coupled to the

ext ensi on CEOHEED . 1o DOREARND PIRPRE: Ashdr UBRoT nHIEmRS §° aNSiaseng

bet ween t heaigiugh faenthae fie beaftls @ SoHPATtho (MEBIBEINGOa MEXiRaRErediBf Mmum

| oad that the beam supports w thout reducing a maxi nrumreach of the beam
from the dogbeam from tﬁmeldge[cd@b@ruﬂ. one enbodi nent, a nethod of increasing
a load capacity of a cantilever systemthat is supported by a hull of arig
conpri ses i di pg : i C t . that a
portion 011&{0% be@moﬁ%begﬁ eﬁa%g\t’ego%y%?nxggﬁgéﬁﬂg hag I#]thefgaéélgl\s/ﬁﬁlgng an
ext ensi on camtileeer bpstenptivatds i suppoetetingy belauml bb at tigrepriseer grasieiranaover al |

| ength of the beam whert?i n the beam has a maxi numreach that it nmay be

extended i°8M {1 12 dgeValtly CREPIRE! 1o rehul RECR M@ iPSRIGRERbETE PEARLIDI ed to
the beam eQF]éﬁq]a@'l Bvar g.-dgawef Wﬁé‘brﬁnl;tpﬂo%ﬁilﬁ &nt BRicPERM dergxtensi on
e hull; I nbe

menber to t provi g a support e to support the beamon the
hul | ; and conoeetasi bty the Peaoi hg therehgancidasehan dvdminlemgitbef tamdeahe support

menber to thereby increase a nmaxi num | oad that the beam supports en
xt ended VEISTEE g PRriR Fam nosRER SRGPAIRG ftRAVS R BRI 1S 10003 So
that the rgBebf ithe WAIFWhd® BBOXRIN8RIN AserhBal Us Eoufled B tHY tlahOn can be
understood in detail, a nore particular description of the invention,

briefly swiovdingea ablsirdownameseberado bsequse ethendbeanv antbdbié nextessiosone of

which are | at,ed, in the appended draw s, It is.t e note however ,
thae " e’ AerEL IR ni Ao RLE R ERol P o srbRrt e HBaME ot then: o
i nventi on hand amde indieasingr & spcing deeweensineehel-dowht ineentdr bhe tmeope, for

the invention may admt to other equally effective enbodi nents.
[ 0010] Fi g§Herartimember ta theraby ingreasa adgnaxivwm ioashBat Hissbeami sHpRostsowed

Posi ti on” 3acer kDGl Pt ORE nRIRALIRAL

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] So that the manner in which the above recited features of the
invention can be understood in detail, a more particular description of the
invention, briefly summarized above, may be had by reference to
embodiments, some of which are illustrated in the appended drawings. Itis to
be noted, however, that the appended drawings illustrate only typical
embodiments of this invention and are therefore not to be considered limiting
of its scope, for the invention may admit to other equally effective

embodiments.

[0010] Figure 1 illustrates a rig having a cantilever system in a stowed

position according to one embodiment.

[0011] Figures 2A and 2B illustrate a side view of a cantilever system in an

extended position.

[0012] Figures 3A illustrates the cantilever system shown in Figure 2A.
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[0011] Figures 2A and 2B illustrate a side view of a cantilever systemin an
extended position. [0012] Figures 3Aillustrates the cantilever system shown
i n Fi gur ewdAo12/i80372012/ 121773PCT/ US2011/ 065286 [ 0013] Fi garars3@1iob32est r at es
a side view of a cantilever systemin an extended position according to one
enbodi ment. [0014]Figures 4A and 4B illustrate a top view of the cantilever
systemin an extended position according to one enbodi nent. [0015] Fi gures
5A and 5B illustrate |l oad charts that display the |oad .

[0013] Figure 3B illustrates a side view of a cantilever system in an

extended position according to one embodiment.

[0014] Figures 4A and 4B illustrate a top view of the cantilever system in

an extended position according to one embodiment.

[0015] Figures 5A and 5B illustrate load charts that display the load

capacity of the cantilever system according to one embodiment.

[0016] Figures 6A and 6B illustrate a hold down member according to one

embodiment.

DETAILED DESCRIPTION

[0017] Figure 1 illustrates a rig 100 having a cantilever system 40 in a
stowed position according to one embodiment. The rig 100 includes a
plurality of legs 10, a hull 20, one or more rig structures 30, and a cantilever
system 40. The rig 100 may include three or four legs, for example. The hull
20 may include a deck 21 on which the rig structures 30 and the cantilever
system 40 are supported. In one embodiment, the rig structures 30 may
include equipment, living quarters, and/or a jack-house. The rig structures 30
occupy a portion of the hull deck 21, and may thereby limit or obstruct the
length/size of the cantilever system 40 that can be stowed on the hull 20. In
operation, the rig 100 is typically transported to an oﬁéhore location, the legs
10 are lowered into the sea floor, and the hull 20 is raised to an elevation
above the sea surface to secure the rig 100 for performing one or more well

operations.

[0018] Beams 41 of the cantilever system 40 are configured to extend and
retract a platform 45 from an aft edge 25 of the hull 20. As illustrated in
Figure 1, when in the stowed position, the load supported by the beams 41 is
transmitted to the hull 20, which is supported by the legs 10 of the rig 100.
However, as the beams 41 are extended outward from the aft edge 25 of the
hull 20, the beams 41 may begin to flex or bend. To counterbalance these

loads, a support member 50 may be provided to passively support and/or
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capacity of the cantil ever system according to one enbodi nent.

[ 0016] Figures 6A and 6B illustrate a hold down nenber according to one
enbodi nenwo 2DBNAITZED DESCRI PTION [0017] Figure 1 ill ust patras2@1/05328400
having a cantil ever system40 in a stowed position according to one

enbodi ment. The rig 100 includes a plurality of legs 10, a hull 20, one or
nore rig structures 30, and a cantil ever system 40. The rig 100 may i ncl ude

three or four |egs r exa The ul | I e on which
the rig sPRtia AeYse taree ErbBecinams Al boarbriun 25idl B fudrddaThen one
embodi menigyp &Bﬁ nhédbef 50 ¢hay B8 tr?@sﬁﬁycé BPih%%I%bPH%Wuctdré‘ﬁdéﬂlo%%r ters,
and/ or a jack-house. The ri'g structures 30 occupy a portion of the hull

deck 21, @ndthmyuwfam @b¢h¢|hullt2®ratdb3tafu@dgeh%6| dngwﬂ smiwdimentethe

cantil ever_ s t can be.stowed ,on t hul | In,o n, the
g 100"+ SuBY ApPel AR Rl e 2 et o escad 6 F 85080 are

| ower ed i migy bé%oﬁﬁgurfeldot@rpro&ﬂ@ émagmm o?Bubﬁ forReSRfhins th8 dvew@drgon above

the sea surface to secure the ri perform ng one or nore well

oper ag i on@rcFle@pB@adsomih@foeams &éntmm}@-rdoy%fr@mh@’ 8P enadyp@isgbeed to
ﬁ(lt 52“:? \%é@% 835&&&9@%@&5 '{d;] @R/ d %ﬁg%[elogcﬁe Wteqf g}ﬁgsupgorted by

t he beans céihnle&?béléaﬁé rthé tieads.o TH@ hiatd-Howf, mehitdr 66 is wpaoed gebrhythehe | egs

10 of the rig 100. However, as the beans 41 are extended outward fromthe
aft edge QHPB‘P”W\%“HET 50@@d mﬁébﬁé&%'guﬁ%@yp'@éﬁﬁena f%@'b’@)@%\fn%ﬁcpr To

count er babangsbhasthd Hslis 43 rtéraff?ffg%or Cerﬁ?é W'trqaeg?[é DS Lo aft

passi vel y support and/or actively apply eams
edge 25 o#1t hEhehthd @Ovn Thembapforis prefisteyly ﬁ@nﬁgiyrehetotsm:usejtﬁeabeamﬁ t he

hul I 20 or sitjone on the surf t hul | at the aft
cdge 25, i orbeditbel BT el dHB IR R BB a6 o SBBLEAVEL ¢ he
aft edge ZRfbet BO Ml Ibe2Bo@Med BYihBer&nE uﬂuaﬁé/ofrqnésg el EluRBd Ygwrr d or
push force agai nst the dowward force of the |oad on the beans 41. A

hol d- down affixedéntegalnmith tiestaulb20.pr ovi ded t o passi vel y support and/ or
actively apply a force to the beans 41 to count er bal ance the | oads. The

hol d- down er

cont 1 gur olog o B BaRBRECEYRATA0 Mal HRAPIE oE T She R sRARSTY (B, 41 1o
count er ackuppert thewmtf@anasat igdond ehfitodians tﬁé caﬁln@vbelsqst@ﬂwaonm@‘ger 60 is
preferably configured to secure the_ beans 41 to the hull 20 from bel ow. The

support mEANEre BEO dgedrs that arsl ReIRRedBifBDY-BderRysupochie ri@tfesmt he
beams 41 38d/ Phe BHANRE nERMBE §Haddll Bbod 50168 LPAR %M lchMothBF ahlldr 20-

may be about 26 feet in height, for example. In one embodiment, the beams
41 may extend about 60 feet to about 100 feet from the aft edge 25 of the hull
20.

[0020] Figures 2A and 2B illustrate a side view of a cantilever system 40A
in an extended position. In Figure 2A, the beams 41 are extended to a
position such that the outermost end of the beams 41 reach a reference point
5. The beams 41 extend a distance L, which is the distance from the aft edge
25 of the hull 20 to the reference point 5. The support and hold-down
members 50, 60 are spaced from each other a distance X1, such that the
support member 50 is disposed at or near the aft edge 25 of the hull 20 and
the hold-down member 60 is disposed at or near the end of the beams 41 on
the hull 20. When in the extended position, the cantilever system 40A may

support a maximum load W1.



[ 0019] The cantil ever system 40 may include one or nore beans 41 that
support the platform45. In one enbodi nent, the cantil ever system 40 may

i ncl ude two2btearr8s t hat are positioned side-by-side toPsuaseeil/ 063286

pl atform 45. The beans may be placed about 60 feet apart from each other
and/ or may be about 26 feet in height, for exanple. In one enbodinent, the
beans 41 may extend about 60 feet to about 100 feet fromthe aft edge 25 of
the hull 20. 10020 ures 2A and, 2B illustrat [ de view of a cantilever
syst om aof0t2H an Bxoifhidd pEEeEPdné et hr 8o ARt i st 1o BERext ended

to a posi mﬂnmaycdmp}fbat tﬁé‘@pQ@ih%W@?@beﬁﬂﬁe%&ﬁbBﬂ FRPABIdAdoVire AtdmBersef er ence

point 5. The beams 41 extend a di stance Ich is the distance fromthe
aft edge 26, 60 magbrincreased dytmevingftee heltdpunrmembeThe awmptiom ted

hol d- down r 6 her t ance such
that the Smer 2arines nuBoB, SBFigHectP ARl g Bold do dhgRSRerst “Che
hul I 20 am@, 6Dearb@pdcd@ivnireabliotid) a disthisqeoXed e @istanearx2 kegeagerof the
beans 41 on the hull 20. Wien in the extended position, the cantilever

syst em 40Mamyhe figanee X raxfemnreedtl he mwgmmaﬁzﬂvaxsuhw:@sm\ﬁr/ 065286

[0021] I n i esaﬁ% nt t em 40A
may suppo%&%gmgeép@%& e%pween e supgﬁér% andlc%he}:I/@:Ilov-\r:nhI ne 'éﬁésﬁ]SO 60
may be i néoahyéRl ié))gréﬁiw tigart iee moddmdowoae Vider 1d6wavery dsr dinstrétedaiht edge

25 of the hull 20. In Figure 2B, the su rt and hol dg-down nenbers 50, 60
are spaceE'QWSr%?E’eaEﬁ A "arpcﬁ%@H@Q“@gﬂf’ed@?aﬁ‘:&%@%t|%r%f??alc§r t han

the di stagemusl. TAS BedRSUl exteld JRIGUNER LORhUIR! Wik, RAMNE hiRKR(CesYStem

40A may support increases to a naxinmum The nmaxi mum | oa
great er t ivam tie aftagige @S obtheAbull Dy g oaizermdsmsandaofeme he&ingudt 2B, the

maxi numreach is r uceﬁ ga/ a,di stanceo\};? he ref& eﬂcee?oi nt. 5. The
beans 41 é‘?fafed SHAN& rEaFﬁfrméx'V‘“ 'Sl%c ek COAFHe aft
edge 25 Obei\b&erhtﬂé s@ﬁbdr@aﬁb%&&ud%wmﬁfen%&sc% @@etlli@?ffﬁi(uﬂ@lm rRhesfor e,

al though a greater maxi numload is achieved with a |arger spaci ng between
t he suppothe gladfonsl 46 H@mthﬁe&fb@dgeaﬁ obthe bulk 2fes ireduade adhichoredunespl at f or m

45 fromt tﬂee ?aetﬂ t‘?ﬁg v?elgple% e%g,“ redueed whi ch reduces the area

that is aval 22]F|gure BAillustrates a side
view of the cantil ever system 40A i n an ext ended position, and Figures 3B

i |lustrat g2 Si dégu'reeﬁAOﬂusiraieslfai sidg afie\s i ttieencdffdelor aystevt £0Wéel gposi ti on
according to one enbodi ment ure 3Aillustrates the beans 41 extended to

the posi t ESIENEGEnPPHIELN ﬁ@doﬁigé‘ st diHPiEHes 1fe St e 107 aasantiiger
refer encesgé’dem 45%911‘?%9 eGP ﬁ@él*lﬂﬁ%@cgr‘?}lﬁh ﬂ?&ﬁ%er firferl; Fi gr@gﬁ spaced

fromeach other t | stance e su I's di sposed at or
near the #lustrathgetheDasims Ha dxhdzmdeu)tcaﬂtde pcbmtlcbmbdehjtﬁvm the whéernmG®t ienddi sposed

posi 1 on. of HE EATI £l oy SR ABRRAP b 16 SHBHGHLADY SRE-gvn
members 50, 60 are spaced from each other the dlstance X1. The support
member 50 is disposed at or near the aft edge 25 of the hull 20 and the hold-
down member 60 is disposed at or near the end of the beams 41 on the hull
20. When in the extended position, the cantilever system 40A may support a

maximum load W1.

[0023] Figure 3B illustrates the beams 41 of the cantilever system 40B
also extended to the position such that the outermost end of the beams 41
reach the reference point 5. However, in contrast to the cantilever system
40A illustrated in Figure 3A, the cantilever system 40B in Figure 3B includes
one or more extension members 47, and the spacing between the support

and hold-down members 50, 60 is increased by positioning the hold-down
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[0023] Figure 3B illustrates the beans 41 of the cantil ever system 40B al so
extended to the position such that the outernost end of the beans 41 reach
t he ref erwoceipiTs 5. However, in contrast to the cantipcexseoizpsizesn 40A
illustrated in Figure 3A, the cantilever system40B in Figure 3B includes
one or nore extension nmenbers 47, and the spaci ng between the support and
hol d- down nmenbers 50, 60 is increased by positioning the hoId down 6

menber 60 further, a fromthe aft edge 25 e rder to
hor ease (R HEL PR MGhVEAomhdTe Gk FiGe b o) dhemoRmy Sulhokr , the
Suppo” a%r@&é@'ﬂ?&%%ﬂﬁﬂo’%dﬁﬂat ﬁﬂé@%c%téﬁuomﬁ%éz}/ngh?ﬁért g stance

3, the distance X3 being greater t stance X1 e ‘extension
marrbers 4Euapertualedi haldidowme aisembars I5@ngﬁ0 e ngpadeashditom ofadhhetieraas 41.

Th t 4 d to the end of the b 41 that
ocat e ol SRS B disfice nes Rt alsrtendhia Poo FEnEE AT o 4 dcMehe end
of the exiRfsisish MIMBES 47 arBSuged @éuhéreaéeethaa%hgnm.hgri%dﬂ@toftﬂﬂ@

cantil ever system 40B may support increases to a nmaxi mum | oad W8, and the
maxi mum r &gamsi 41 thher@dac@dnfmemberﬁeﬂar@r@m:@&qom e ond Dhtharhgamsm | oad

di st ance &1 0| o PR BRI et BUpe B 66 b URIRN0 (o

t he ref er efig en@@f fiie BxtehBRNGhEDerd A7, FABireall, ofe Afaximamershanpahenenber s
47 and the spaci ng of the hol d-down nenber 60 prow des a greater maxi mum

| oad t hat cAABle¥ansYStenA0E ayesHRPOR inaieasep o et maximsndoad bt @fidstheg t he

maxi mum r f of

[0024] I n an en@f(;ndltr%%; ksahgpt}%adf%doﬁgﬁ wél d&%é%%%néﬁé?5 gﬁgop??{@la’ﬁl Y,

be provi déshd BV3 éx gremateh ehdre ives ndbkirhamt h:@th1I meabea&ntmméxt@ndbtabv\een the
support nenber 50 angliet he. hal d- down ne uch as_ a ar the end

of the be&RE&IISEHICRenthich ¢ e ditarea rem tenet ﬁ‘%ﬁﬁ’@eegéé meohu Rers 47.
The suppojfe r?é\%(éﬂceﬂ%ﬁf govﬁé@fg?érﬁle%bméﬁaﬁgﬁ Me %@t&ﬁ%mﬁﬁrﬁ% @d in the

hul | 20 at predeter ed locations. I'n one e ment own mnenber
60 may be45rand thet spdosty ohtheHeldalowr2denaret a(h;erohmiect a:lgmterenmiamm@’ﬁ may be
| at er add

r the tensio rs 47 are.co. to the be 41. In
one enbod TSIt HE SR G SRR GiehrayPBEr r R o B AT W nui
20, and tH%MbﬁTFBa&H&QH@PTat@QmWfrB% hatt cageled Atkehrul he. ext ension
nmenbers 47 are coupled to the beans 41. [0025]Figures 4A and 4B illustrate

a top view of the rig 100 and cantil ever systens 40A and 40B, shown in

Fi gures 30036l 3HN aesptadinent anmadditiena Aqididouty mesartid, iwdionaliy,
extended {,0,f BEIolTBEY T ILEXLEMR! LAY 44458REMUR 20 at a location between

the support member 50 and the hold-down member 60, such as at or near the
end of the beams 41 adjacent to the connection with the extension members
47. The support and/or hold-down members 50, 60, 65 may be pre-installed
in the hull 20 at predetermined locations. In one embodiment, the hold-down
member 60 may be pre-installed in the hull 20, and the hold-down member 65
may be later added after the extension members 47 are coupled to the beams
41. In one embodiment, the hold-down member 65 may be pre-installed in
the hull 20, and the hold-down member 60 may be later added after the

extension members 47 are coupled to the beams 41.

[0025] Figures 4A and 4B illustrate a top view of the rig 100 and cantilever
systems 40A and 40B, shown in Figures 3A and 3B, respectively. Figure 4A
illustrates the beams 41 extended to their maximum extension at reference

point 5 and the support and hold-down members 50, 60 spaced from each
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point 5 and the support and hol d-down nenbers 50, 60 spaced from each
other the distance X1. Also illustrated, is a wellbore operation point 70
on the plwohorm4G3as it is centrally |ocated between tireThrsa0m/04s286 The
wel | bore operation point 70 nmay be the point on the platform 45 that
supports various drilling/work-over equipnent. Figure 4B illustrates the
beans 41 extended to the reference point 5 but with the spaci ng between

t he support, a hpl d- do nbers .50, 60 increased by.the addjtion of the
extens! on SRSHIOR Shetangs & s o0 dluStiag bt ARRITaTe Cogin bart? Rorchgomn
menbers SQatRinAls5t e itdk dqefly fSeatbl BaRechNBEeSSANS 41he TRaxivElpkoad t hat

the cantilever system 40B may Support. [0026] Further illustrated in Figure
4B i s t he operatisor poiop &P anay hepbernoiTOonthe péatfdrax 49 that4Sippovisdvaroua

direction transverse to the |longitudinal. axis of, the beaps 41 to new

posi ti on ?é'.i"”?ﬁ O%?W%(ﬁ%'%ﬁ%?tat #'gHrengn'{luéfﬁstS? ”ﬂ%?eamﬁﬁ?ﬂ%@?ﬂig been
noved a ditisé 38RRerdcd PolM e LERNWKRIAE sHARTY befvééh tRE sSIBPoROSMd if-75 to
conduct another well bore operation, for exanple, and thereby utilize the

ful | surf sownamembsirs 6RebPlingreased by therpddiienraf 41e exepsipopeembiece 44 hi gher

| oad t han e 0,1 h i f 1 l\atfor,m 45 wei ght
that 1o 160808 BRs REMBER BB RE LT SRRLLRR Beuteifs BrRep Hile

cant i | everisiystee X34 GRrony irrdteasing thy nidémoairyatiathiae thed tatiieverdy@ishon
menbers 47 and the spacing of the hol d-down nenber 60 ensures that the
beanms 41a48RdMaYISUBRAtsupport the | oads when the beans 41, the platform 45,
and/ or the well bore operation point 70 are fully extended in the

| ongi t udi nd/ gy; - d) i ) i :
11 st rat SRPEEG RS ARFHER ISFICERS 4ENR ing WCers BReton AT E B0y be
suppor t ed thg ptdtermadt imaveertosy direatiom Ansveisd 08 the éxpptudinat byis ¢fither e 5A

illustrates the | oads supported t cantil ever system 4 avyi a

spaci ng X eﬁgﬁ/\één%t Ae @p‘b%?‘?oré 'hglﬁlﬁ WW?EI?B@F%‘%PO@&A@] Oibtggt 47. 4
feet. Fi gpifor® u4bIHE! b@éedVeRl bapstansd P Hedthlsidr8e CRictibRMB they st em
40B having a spaci ng X3 between the support and hol d-down nenbers 50, 60 of

about 57. defve@esitionh7d He cerdust anateers walibataropesation, fon éxentplehands, t he

el bor o GRPEY 2% o O SLARES b BLE albtarB 9%, aThR el Y MpFoseni s -

t he di st aegpefiénds &heghdti lbh@lthavetHedbe@mopry atik a8 tik®ighdatéPpoRiohhsr thkat f orm
45 in the transverse direction. The results show that the conbi nation of

the i ncr eREPRYER Weightdhalds dreaicd ruestiigpeeamdid- nbielinssersareeanaciyso, 60
and use Ofthéthﬂwee@ai@%'vgp %E@ﬁrﬁo 7rr%rye§ht)éoﬁnﬁ§ %Ef%@%@ﬁﬁ&%ﬂa%\‘ theOf the

cantil ever system over the extensron nges eans 41 in the
| ongi t udi eatergiorecientdreradd antetheespduing obiher lavldalovwronmembér 6Gegewesn t he

transvers irection. [0028]1ln one exanple, the cantil ever system 40A ma
suppor t 1%@3qktf1ﬁga_eams 4[Ia and 41b can supprcrn?t t%e loads vx?hen the beam% 41,“[]1e y

platform 45, and/or the wellbore operation point 70 are fully extended in the

longitudinal and/or transverse directions.

[0027] Figures 5A and 5B Iillustrate load charts that display the load
capacity (kips) that may be supported by the cantilever systems 40A and 40B,
respectively. Figure 5A illustrates the loads supported by the cantilever
system 40A having a spacing X1 between the support and hold-down
members 50, 60 of about 47.4 feet. Figure 5B illustrates the loads supported
by the cantilever system 40B having a spacing X3 between the support and
hold-down members 50, 60 of about 57.4 feet with the use of extension
members 47. In both charts, the column L represents the distance from the

aft edge 25 of the hull 20 to the wellbore operation point 70 on the platform
8



pounds-force (kips) when at a reach of about 80 feet (e.g. the distance
fromthe aft edge 25 of the hull 20 to the well bore operation point 70 on

t he pl at fworm®Bip1aad a wel | bore operation point of fset eCralsout/nd®ss eet
(e.g. the distance fromthe initial wellbore operation point 70 on the
platform45 in the transverse direction relative to the | ongitudinal axis
of the beans 41), while the cantil ever system 40B may support 461 ki ps
under the ga ch_and offset ndj. t.i ons. | n. another anple, a | oad of
2600 ki ps ‘Barahige bR ureeusife diaraa8s renL B N nsibAlR oRpeont "o
reach of pmit766n tieeblaimMZ &1 theofrhslersdVaReemsn.t TRe 2690 tkémsw tigad can be
supported by the cantilever system 40B when at a reach up to about 70 feet

and an of tR@conpinaficgpelithezincerased) spaging XSr bebugepl e supposhand Ieldr syst em

anot hot ot 2o kB, 0. 2,aFACHE: o YR REn dah Bl pa” chrly, = '

capacity uhesasds ther €agdtitgfof #woantdévéresistan di0Browdrfthetex@insidroningks f eet .
In general, the |load capacity of the cantilever system40B is greater than
the canti I06{R8 beadse fplhelpgitddipahdiredionapodthesvellbate peerabiplitrairtet 80,

and an of fﬂ%nééé"i’ﬂ Rt &etirtQigpout 18 feet. The cantil ever system 40B

may therefore Support a greater [oad capacity over a w der range of
wel | bore operating area. [0029]In one enbodi nent, the beans 41 of the
canti | evelfote§kt entn4Qime axanmgtie utheucantiigvaiesjisigradd @A rsayp sapport Hel nkibessar y

N i t and withstand t i | hat the beams 4 :
oxper i ancBOAt e, ekl e AbiaqoRE DhabrhERikan et Dt SGed ace, and
when the wed |d10e@geres adfl @ Rail o 0 the wemsstet @péﬁaﬁomiﬁy%dbﬁtmece in

the transverse direction relative to the |ongitudinal axis of the beans
41. 1 n onelaifmsoufaeand a wellbarg ppesasionsyeinkaifaeiBofaalpwr 1§ fretpleag.ftbem 45 may

of et 11 oar e MRk LA vetRR BRI Pt P ot tB Rl B PE 60, 6o

may be cotpinederse difsctioul lel@fevicathe fdngitggithar arirest iHenbed®830])Fingiilee 6A
illustrates a top view of a hol d-down nenber 60, and Figure 6B illustrates
cross secth®gantigvensestemofORi may SUPROAET Kipsstndardbe sasaemraachaador

ext ensi on £ hacl I rii 4 ! ongdi i nal
" oD SEndlchc, 'k, BRERGRET 108 5 POO0AIH PO UE, 1

hol d- down soppbred 69 .thé maptlevecsystem 40k wiwdt ana sesdrackaledutt8iefeet ange
portion 42 is pqgsitioned ogpa first. szcgapdort menber 61, skid rail,

h
whi ch i's SABAlEEtHINSTeaPAPE 26000PS KA e bR SURPCEEH R thencAevas1 oy be
used to eé}/ﬁ@qﬂ ang e ?ﬁrg r]Sel%hQ}TﬂH SHS@NED Rt BIRSH oﬁ@éﬁ&b\f& ab8ut Be hull

20. The outer edges of ange portion 42 may engage bearing nenbers 62,
and the ufgeir kuaneibes expmpie theacaydilguartsystem 24GBhynangdd el Bckipd afupport

nmb 6 ich. I incl [ ble to facilitat
case of olatherbRe Rl B fubt FANGT BRRDEAFEK: AR BINHersar PRl 861 ve fo-
the hull Z2@nfedet Hpstéol 40BIavdy a@dhes0 &ibs dhiealeapabity Wheheits Aacant t he
second supgort nmenbers 63 nmay be cougl ed to plate nenbers 64 that extend

bel ow t he abgut 8@ degff anchanmifset @éakoptl 13 igetwnincgenaral, e inasdcaradityeofhul | 20

Var i N . ) _ o,
renber o e SahfiERebifea 406, 34l il h8 R ey A58l oAl BHaP a6
are il usteadh ve abbubB0 fest texbopt fedthel, amy aheoffktdrovtdbdun® esdradi nent s

of the cantil ever, system 40B descri bed herein. |[10031] Wiile the foregoing is
di rect ed £8oBhBEdPRENtISEFARHRVETRMSRIAOB dhaR theigiere s YrRart argsaietent s of

the 1 nveniddanodiu i oyERUFREr Mrdhoyly ARRAL bhthiondRebne, bast o scope

t her eof , the scope thereo eterm ne clainms that follow

[0029] In one embodiment, the beams 41 of the cantilever system 40B are
structurally designed to support the necessary well equipment and withstand
the various loads that the beams 41 may experience when they are extended
to their maximum extension distance, and when the wellbore operation point

70 is moved to its maximum distance in the transverse direction relative to the

9



Clainms: 1A cantilever systemfor a rig, conprising: a hull; a beam

novably coupled to the hull, wherein a first end of the beamis extendabl e
over an ealgeomi2itte hull while a second end of the beampcs/ysesitiszsed on
the hull; an extensi on nenber coupled to the second end of the beam
wherein the extension nenber increases the longitudinal |ength of the beam
and a hoI d-down nmenber that is spaced apart froma support nenber to
i ncrease I oad t the e orts.wth ucin maxi mum
reach of 3%9' ft&l? 19 a] W{ggmb%@?@i :ﬁh? ﬁ@n §Vd- nmenber

is confi gwroeiah@/oanhé )blaﬂfdrﬁﬁ% I8y fber @ﬂeh@e(ﬂ hpderelidittd By " pR&ImAfic,a
direction toward the hull when the first end of the beamis extended over

t he edge dWdradichmechanial, Bel/syeleetical moteri aﬁsemtwlmerlepnetemb@émanrts an

| - beam . Th stem of cl aim funt her i ur al | egs
configuregh?l]ogq}gé‘gptm%@eh%l%o 6\%%@?& gﬂ tﬁgqﬂﬁka/%@mae rdﬁréte%ve to
the | egs. cofinedtidh.systemof claim1, furt her conprising a second hol d-down

menber positioned between the support menber and t he hol d- down nenber that
is coupled to the_extension nenb .. The system of claim4, wherein the

second holl¥f38bwn FgFRGA § uetrﬁtharf@a Y'@Waﬁb?yh@dfdﬂ%fe bk 60eandi n a
G ect] on i 6t bl AR bEFord i S8 BF 14415 D6AM A2 iXkERdE over

t he edge
beam 41 and/or extension member 47 includes a flange portion 42 along its

longitudinal that is used to secure the beam/extension member to the hull 20
by the hold-down member 60. In particular, the bottom surface of the flange
portion 42 is positioned on a first support member 61, such as a skid rail,
which is supported by a plate member 66. The first support member 61 may
be used to extend and retract the beam/extension member relative to the hull
20. The outer edges of the flange portion 42 may engage bearing members
62, and the upper surfaces of the flange portion 42 may engage second
support members 63, which may also include bearing surfaces operable to
facilitate ease of extension and retraction of the beam/extension member
relative to the hull 20 and the hold-down member 60. The bearing members
62 and the second support members 63 may be coupled to plate members 64
that extend below the surface of the hull deck 21 and which are secured to the
hull 20 structure. Various other configurations of support, bearing, and plate
members may be used to form the hold-down member 60 as Figures 6A and
6B are illustrative of but one example that may be used with the embodiments

of the cantilever system 40B described herein.

[0031] While the foregoing is directed to embodiments of the invention,
other and further embodiments of the invention may be devised without
departing from the basic scope thereof, and the scope thereof is determined

by the claims that follow.

10



6. The systemof claim5, wherein the second hol d-down nenber is coupled to
the second end of the beam adj acent to a connection between the extension
menber amwlotzhe/rerond end of the beam WD 2012/ 121773PEThuS2Q106286286 7.
The system of claim 1, wherein the support nenber is disposed adjacent the
edge of the hull. 8. The systemof claim1, wherein the support and

hol d- down nenbers are pre-installed in the hull. 9. The systemof claim1,
wherein the hol d-down nmenber is attachable to the extension nenber and the
hul | afteél tirthg_extensi on nenber is coupled to the second end of the beam
10. The sys?t emof claiml, further conprising two or nore beans, wherein
each beamis coupled to an extensi on nmenber, a support nenber, and a

hol d-down nmenber. 11. A nethod of increasing a | oad capacity of a

cantil evet. sysAeantileser systempgpoatrgy coynpaising:| of a rig, conprising:
extending a poe%iuﬁ)_n of a beam of the cantilever systemover an edge of the
hul | ; '

a beam movably coupled to the hull, wherein a first end of the beam is
extendable over an edge of the hull while a second end of the beam is positioned on
the huli;

an extension member coupled to the second end of the beam, wherein the
extension member increases the longitudinal length of the beam; and

a hold-down member that is spaced apart from a support member to increase
a maximum load that the beam supports without reducing a maximum reach of the
beam from the edge of the hull, wherein the hold-down member is configured to
apply a reactive force to the extension member in a direction toward the hull when

the first end of the beam is extended over the edge of the hull.
2. The system of claim 1, wherein the beam is an I-beam.

3. The system of claim 1, further comprising a plurality of legs configured to

support the hull, wherein the hull is moveable relative to the legs.

4. The system of claim 1, further comprising a second hold-down member
positioned between the support member and the hold-down member that is coupled

to the extension member.

5. The system of claim 4, wherein the second hold-down member is configured
to apply a force to the beam in a direction toward the hull when the first end of the

beam is extended over the edge of the hull.

6. The system of claim 5, wherein the second hold-down member is coupled to
the second end of the beam adjacent to a connection between the extension

member and the second end of the beam.

11




coupling an extension nmenber to an end of the beam while the portion of the
beam i s extended over the edge of the hull; applying a reactive
force to wbeoexterrsi on nmenber in a direction toward thePowhiszusionzsa
hol d- down nmenber when the portion of the beamis extended over the edge of
the hull, wherein the hol d-down nmenber is coupled to the extension nenber;
and i ncreasi ng a spaci ng between the hol d-down nenber and a support
menber to increase a maxi mum | oad that the beam supports w thout reducing a
maxi mum reach of the beam fromthe edge of the hull. 12.The method of
claim1l, wherein the beamis an |I-beam WD 2012/121773PCT/ US2011/ 065286

13. The met hodTigd sgétahibildlainh Ur WilreitRBISUpbBE rABRIbEr ROdBpBYSH atipicet e t he
beam at a | ocation adjacent to the edge of the hull using the support

nmenber. @adge ghideditlhod of claim 11, further conprising securing a second
hol d- down nmenber to the beam at a position between the support nenber and
t he hol d-down nenber that is coupled to the extension nenber. 15. The

met hod of8.cl ai Tind 4ystenT dhelaing dimhieséinghappbponGnd Hsld avironidhehdre aire iphe-a
direction toward the hull using the second-hold down nenber when the
portion ofsialedhati hul.ext ended over the edge of the hull.

9. The system of claim 1, wherein the hold-down member is attachable to the
extension member and the hull after the extension member is coupled to the second

end of the beam.

10.  The system of claim 1, further comprising two or more beams, wherein each
beam is coupled to an extension member, a support member, and a hold-down

member.

11. A method of increasing a load capacity of a cantilever system that is
supported by a hull of a rig, comprising:

extending a portion of a beam of the cantilever system over an edge of the
hull; |

coupling an extension member to an end of the beam while the portion of the
beam is extended over the edge of the hull;

applying a reactive force to the extension member in a direction toward the
hull using a hold-down member when the portion of the beam is extended over the
edge of the hull, wherein the hold-down member is coupled to the extension
member; and

increasing a spacing between the hold-down member and a support member
to increase a maximum load that the beam supports without reducing a maximum

reach of the beam from the edge of the hull.

12. The method of claim 11, wherein the beam is an I-beam.

12



16. The method of claim 15, wherein the second hol d-down nenber is coupled
to the end of the beam adjacent to a connection between the extension
menber amwothe/entizof the beam 17. The nethod of cl ai mctAis261ant3zes
conprising extending a plurality of legs of the rig into a sea floor, and
raising the hull relative to the legs. 18. The nethod of claim 11, further
conprising pre-installing the support and hol d-down nenbers in the hull.

19. The method of claim 11, further conprising attaching the hol d-down

Coupl ed ¢85t he kPO oTBRRTT RSy hetrisik Bby e PG 15'eRa i e
canti | eveat s yiation fadjddeat tcihepsdgeesf thethudirusimy thediport meedlgdrn each beamis

coupl ed to an extension nenber, a support menber, and a hol d- down nemnber.
21. A nmethod of increasing a | oad capacity of a cantilever systemthat is

supportedipy a I af h@hinC I -S4n 0 i di 1 ST |y
coupl ed t?)JP't heTﬁ%Irhe@fgghoﬁ h%gma’f’ggf;dtrﬁl'gﬁ%gﬂﬁh@eﬁuﬁggggg%ggﬁlrﬁaoﬁ%\';@y\ﬁ'ngn
edge of timenthdrito the beam pt a\dddition Betweehethei suppoeiemder randothedadid-alowno

the beamto thereby increase an overall |ength of the beam wherein the
beam has REMPE’ '?é’QHH'egHQttﬁ‘?PXW'%m@m ded fromthe edge of the hull
when the extension nenber is coupled to the beam providing a

hol d- down menber to secure the beam and the extension nenber to the hull;
provi di ngla suplpemethedioé claim tugpdher corapbsiag applting atforde taathe beam in a

[ [ ' hol d-d d,th nb
ner ey | REsiRBaCk AR IR\t he SR el ARG p B e i L halR 6 1 1 ¢

nexi num r@@dkam is extended over the edge of the hull.

16.  The method of claim 15, wherein the second hold-down member is coupled to
the end of the beam adjacent to a connection between the extension member and

the end of the beam.

17.  The method of claim 11, further comprising extending a plurality of legs of the

rig into a sea floor, and raising the hull relative to the legs.

18.  The method of claim 11, further comprising pre-installing the support and

hold-down members in the hull.

19.  The method of claim 11, further comprising attaching the hold-down member
to the extension member and the hull after the extension member is coupled to the

end of the beam.

20.  The method of claim 11, wherein the cantilever system further comprises two
or more beams, wherein each beam is coupled to an extension member, a support

member, and a hold-down member.

21. A method of increasing a load capacity of a cantilever system that is
supported by a hull of a rig, comprising: providing a beam that is movably coupled

to the hull such that a portion of the beam is extendable over an edge of the hull;
13
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providing an extension member for connection to the beam to thereby
increase an overall length of the beam, wherein the beam has a maximum reach
that it may be extended from the edge of the hull when the extension member is
coupled to the beam,;

providing a hold-down member to secure the beam and the extension
member to the hull;

providing a support member to support the beam on the hull; and

increasing a spacing between the hold-down member and the support
member to thereby increase a maximum load that the beam supports when

extended to its maximum reach.
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