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WO 2004/ 035985 PCT/ NL2003/ 000700 An offshore drilling
system The present invention relates to a system
WO p@ksEosyy a drilling rig for wuse in the of fsShCF/aL2003/000700
i ndustry on which a cantilever is nmounted so as to be
novable at least in tw different directions, wth the
cantilever 5 projecting nore or |ess outside the
drilling rig. The rig can be in the formof a Jack Up
platform Tension Leg, Conpliant Tower, Mono Hul
Ship, Sem -Subnersible or the like. Drilling rigs in
An ofiedpraaderlliage svopgnneeded |ifting towers capabl e of
lifting heavy itens that are noveable on a deck. The
ability to nove 10 this lifting tower significantly
reduces safety hazards on a rig and the enables
snoot her operation and greater flexibility for various,
The pifseati oRESRA Py FBLa kY T6f F shOTETdAPFH NGO PgdRaliiAg 419 for
use {(PVaR| ereandid avghstsy i selesed daRtUb®rl L, Qddntelbso as to
In the drilling rig according to the prior, art the
be MRTHRI Bveteaiid LicEHnE CaTaRE 14455 enT A ol thr BhfroRAasdever
proi &Rl h8rélsdNg ekel betsider theldslingnpl aigs. These rails
are fixed onto the deck or are forned of a three-part

housi ng. whi ch workers can _trjp over _as th nove .al ong

e PReG0pE LANAENES o Tarrek T $TRsEE e R RLE i

Compl entpiresenc eMaafo thel 20, abBksi-aukneretbardr hbesliigs
on the deck of the jack up rig and other various other

.. SOr .of illin i u rnore .t 1 ai
oee1 PO 0L 85 Rt 95, LR I DPRRL AL RL copne o
liftysedeafryt heergedihatapeagnoyrabhé cdn saiddckailhe gpility to move

. .hpusi.ngs fd. - rilLi i cor.di -
s oA T A Bary T e (S 0 28 g @ rio and
the emmtlidsevrpoti@ie cpbrehorprogegreaerofflaxdpilitiyngor various
operdefdiLk is the large base needed for stability. This
arge base determnes the mininmum w dth of the
cantil ever. Another disadvantage of a drilling derrick
A prier \4nt20647 0350 8E 1 PEPNIZG0 32 0007 G0V th&apel atTS/e 15

discibsccassibi b iy ,0bsthe drill floor due to the large
nunber

In the drilling rig according to the prior art the cantilever and
connected drilling derrick are movable on rails using rollers or
sliding plates. These rails are fixed onto the deck or are formed of a
three-part housing which workers can trip over as they move along the
deck. Accidents of all sorts have occurred with the presence of the
rails or three part housings on the deck of the jack up rig and other
various other sorts of drilling rigs. Furthermore these rails or
housings considerably limit the number of possible uses of the deck

areas on which said rails or housings are fixed.

On drilling rigs according to prior art a drilling derrick i1s fixed on
the cantilever. One of the properties of a drilling derrick is the
large base needed for stability. This large base determines the minimum

width of the cantilever. Another disadvantage of a drilling derrick is
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of structural beans that are in the way. This severely
limts the possible nunber of useful activities that
w@2aw4pss98arried out on the drill floor and  PCT/NL2003/000700
consequent |y the nunber of eful activities that a 5
drilling rig can perform Oithe majority of the
drilling rigs of prior art the drilling derrick noves
the JAatEA0SURISALBLIA) OB Ok Id19153RELdLMRE: 6 Nohd BLEEL number
iIch can only nove'in its longitudinal direc
of stpstoant iNeawer thetmreofin tixd QtaYnngpi%tSfe()’lewsllflmlrtltBh‘ehe
possiﬂl%nﬁﬁl%éﬂe JPOUSORN L iLhe; A il 'tngar}(?oed% LKy Qe Bﬁ the
cantil ever. As a consequence, the d ng pattern
drill jfopedand apnisepeRis nithRi rrepesal| uwfctlangui*axtwseahat a
drillihORE &l dbrf pediEblhi Ng pattern, which is neverthel ess
acceptable the cantllever shoul d be of a relatively
si gn. when a npvable drilling derrick has
on t%&@aoa%ﬁf qﬁwéhﬁa%%lnﬂsrw%t%fn%l% e the afslldiiag| derrick

moveéﬂﬂh&%&bﬁﬁbéﬂ%aﬂhalﬁéﬁﬁﬂdneﬁﬁrtﬁé“%aﬁ@ﬂié&éﬁVeEhebf%ﬂﬁé%nwhlch can
the side, to which this mpvenent took place is

only finficedPet-s &OaglEﬁmadePas?W@avF%? t08d leRan keqgs of

ex1stﬁﬂ@eblﬁf&ﬂﬁﬂSEEemlbeEHB tBefausss 0hovamait @&y&ﬁ@tdﬂﬁlllng

| qads the cantil ever beans occurri ractl
derri o CB BRafE ORI o bdtoR SOTTARENGE y oAby L ing pattern is
limitangbr delildmgs2@ithid & anadbj ﬂdtaﬁ@ulihﬁ aareesem obtain a

. 'nvent on t 0o _pr.opose neas to_avoi d or re of

ari L R BR b e oA Gt BroBT .o CRESBITIF &Pt GP T PRG"
should ¢g=. oThe ftalwenvebdn wirdevddesgra system i ncl uding a

drilling rig and a novable cantilever according to

Also Cv\lzk?elnmalmo%dﬁo R %ﬁcfi?ﬁ}gy dtegg halsI Hgvé@ | J:I %hgln)l(aez&lm\él
nmounted on t e cantiever and cantilever 18
dlstﬁﬁmvabmetheﬂtﬂamvﬁet%ﬁklﬂarapti¢nrqy the. ca&txaeVQSLﬂHe cantilever

beamtcn{E t‘ﬂ'é' gi(ﬁ@g:oo%hggh qj_ﬁ’ffl@e/\ﬁllo(rmg‘%obﬂ ge%té% efi to a

relative to the cant VI Z pre era
consanaden ey iero leant teay ghe @ﬁ@é\/\ﬁlﬂn’glle‘ﬁﬂrsbb@lads}%tceuae of

suchsé/émﬁkfzkfc l%@soentﬂ?e %%BHi&)’e%f pBgs 055&13:%11?18 frh%ractlce

possibility of giving the cantil ever a
these ditempusRe Wit PRoRE 2 tied afkildehy dreavheceittivceéyer- can be
sel ected i ndependently of the WO 2004/ 035985
It iEGﬁ{Nbg@@BHQQQﬁgopresent invention to propose measures to avoid

one or more of the above-mentioned problems of the prior art drilling

rigs.

The invention provides a system including a drilling rig and a movable

cantilever according to claim 1.

Preferably the drilling tower is fixedly mounted on the cantilever and
sald cantilever is movable relative to the drilling rig. As a result,
the drilling point always remains in the same place relative to the
cantilever, viz. preferably centrally between the two cantilever
sidewalls. This leads to a symmetric load on the cantilever and offers
the possibility of giving the cantilever a lighter construction. Now,

the width of the cantilever can be selected independently of the
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-3 displacenent in the transverse direction. By
i ncreasing the novenent possibility of the cantil ever
WO pooitlds9sy ansverse direction a larger drilli nRCPAL2®B/000700
can be obtained than is possjble with the conventiona
drilling rigs. The const r uction according to the
i nvention further has 5 the advantage that erX|bIe
onnecti ons for etc.
A s iR S D TR S R
possdantitevertlies cpnef ke yncbm$tunmmsedréqndlw309nﬁnua|larger
n ' L0 t; tileye
drllilé? gaggéﬁﬁ:#%pe%%rggéézég %ﬁ E %Egséya |InM {he convantlonal
driltxngardgsecThaanonetEuthQDt@0¢¢mﬁumg|tblthp LmvenglonMﬁughher has
the écfvatn“cégévt?ﬂa%e FAEL B0 cE%nSQ@PAn% EB?S;{? ﬂ@%verégﬂié o kanetc
ef fi nmanner, a supporting cart Ts present,
must seippoPei PEPGigied be‘swermvabreedwltlhntghm@aam ICQV‘exlq\ﬁért he
transverse direction over the deck of the drilling
The Edrfbilwhblesd rﬂﬁ:e@@?&ﬁiﬁ%ﬁsh?u@&é@@fﬁerﬁjmkb)fneihlﬂeln its
rting cart for novenent in the |ongitudina
long%ﬁ?&iﬂ?#oﬁlrQE§N$ﬁeHlthu¥h§v5??%&ﬂ%¥e§p3€%ﬂ?Qﬁinﬁnv%ﬁﬁﬂﬂ¥ efss

outside ﬁ@nﬁkiﬁyﬁfg wigh Lespect &Pre&tﬁ%ndfélaﬂl"\}g £bOcHeS drilling
limted, e.g. because the rigis . a £hc -up platfaorm

rig, (He Panfi FERRSTERPE DRIRE L o%rer@@&eb int a‘t?éféﬂemalﬁ’l en

effldzﬂeﬁﬂ/\@tanﬂéf,e(él is@pfobyi X antdi 1Y gdrieesantitieuesuppodtisg cart
itudinal direction and rotating the supportin

b5 gERTRBOLE S GRACT DAPEi 8. B CREPGTRFTS ) TOBBLF? g Vepnthe

deckao£CHhar6231£ﬂﬂ@odugpnmhlﬂehehsu¢aﬂﬂﬂubngrciﬁtsupﬁorted by the
pl aced nmeans_of draul C nders
upp Lo e Hebie O VERS ) FRhg 1oy FHr ek CEYeHEr ng
menbers secured on the drilling rig and extending in
Whenthtea aszuiitla}blee stharecfoomovemgnt pfﬁ‘ ahketattol l@veedgetinfrespect to

Wien t.he canti | _
the % rec %bns ﬁﬁ ll éﬁ%dng f%eg%é% | everglpgrl%‘S ?_53%& o
platForgi ﬁ@elnamtxhavectw:mh.am@ tovett icag bheawmnyedboenakde in two

: i [ S
dlre%tglt_%%gs%gngg& dl?lﬁ £$§d% trlléégagr \ngﬁg?hg&{sb%tgtgt?{fgf 3143+t 10n
and geatiglo ths vwworthes degk ebothe canttl@verxis PJ@Ietshe drilling
rig.over t he supporting cart considerable shearing forces

occur. In order 30 to at least partially relieve the

parts sliding over each other in this
In a concrete embodiment, the supporting cart is displaced by means of

relevant hydraulic cylinders over the deck of the drilling rig guided
by guiding members secured on the drilling rig and extending in the
suitable direction, e.g. parallel to an edge of the rig. When the
cantilever is movable in two directions by extending the cantilever in
its longitudinal direction and rotating the cart about a rotation axis

on the drilling rig guiding members can be dispensed with if desired.

When the supporting cart slides over the deck or the cantilever slides
over the supporting cart considerable shearing forces occur. In order
to at least partially relieve the parts sliding over each other in this
regard friction reducing bearing means are provided at suitable

locations. For instance at least two bearing members that are movable
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regard friction reducing bearing nmeans are provi ded at
suitable locations. For instance at |east two bearing

wWoreomdos3983 hat are novabl e WD 2004/ 035985 PCT/NL2003/000700
PCT/ NL2003/ 000700 -4 over tpe deck or a rail |ocated
closest to the edge of the drilling rig are provided,

whi ch bearing nenbers are operative in the

overlfﬂgydEHg|J¥ﬂa rgiieféééy%daélgggét 23 fﬁbté%§ t%@”ﬁ%?&ﬁ&lling rig

di recti on, totaeup at l[east a part
are prqvddiednafhiickr bearbeg Wesherheaasuppereiiite dar thankbnohsudinal

dlre(;5t1ro%| evapd: deck i ar e andnbelveen;ther patt o Ebﬁé €€l east a
he cantilever and the supporting cart. I'n a

part c‘bﬁﬂ&h@t ér%@@ﬁﬂreﬁ@rcq%éewwt itGR- PeRRRI Tigobeart rapd the

relevBaNSedk Card DLEABAL OIS L 1 EmPBREENBSreal bl She cantilever
contenpl ated that one or nore nud punps present on

and e sYPPPFFRY FR§E- can be used to feed pressurized 10
fluid, such as (sea) water to the hydrostatic bearings

In aad/d)idi"ielﬁg édinead, fle sepat;adre rRAVeLnPalesihermddhss are
Pr ef er a t he ca tilever is. nmounted so that

oy R e T AP oto A T as i borGERP0 G S6°togrede more mud

pump®rpicseat beasie mayeah{ga rigst odn cher @séd ons feked PLddburlbed

Preferably eto fixably nounted on
e1uigy SRR Y (Gl hbe P R0 AP rat s A TR 80 8 e
needdisclsepedata dowerspdcitaifor amik tohepodescri pti on which

follows. The invention also relates to several nethods

Pref%&ﬁ?]]yn‘%hgl éér{]cg_’levg@ {g %{oﬂhggd a&)d tﬂ??o%" cs'a%I %m ngtated at least

i ng equi pnment on a sub-sea
betwernt Hodnflo?0 diddirkengoa isubtsbeastemoveshiy lal rlmve@biee:tions or
potnCantilever with a tower in conbination. One method
relates to placing a drilling rig with drilling
equi pnent and a cantilever with a tower near a sub-
Pref%%%?%Méleu%ﬁ% ENEPAGS t HRvecant | fielpdl Yabewtachenwelhr¢ Heagilever.
pi cking up drilling equipnment fromthe platform using

Furtﬁ&e ﬁ&\ﬁ@fre@le@f@oioagm&@@s 23cdaiddidigqeai PEERLLENa e and the
B connectlng t he equi pnent to the sub-sea well,

deSCHHHH§W1WP+ﬁ%:%H'OWérI. For deconmi ssi oning a sub-sea
wel |, the method specifically includes
The invention also relates to several methods for installing,

maintaining and decommissioning drilling equipment on a sub-sea well
and to a method for drilling a sub-sea well using a moveable cantilever
with a tower in combination. One method relates to placing a drilling
rig with drilling equipment and a cantilever with a tower near a sub-
sea well, orienting the cantilever above the wellhead, picking up
drilling equipment from the platform using the tower, placing the
drilling equipment on the well, connecting the equipment to the sub-sea

well, and drilling the well.

For decommissioning a sub-sea well, the method specifically includes
placing a drilling rig with drilling equipment and a cantilever with a
tower near a sub-sea well, orienting the cantilever above the wellhead,

disconnecting the drilling equipment from the sub-sea well, picking up
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placing a drilling rig with drilling equipnent and a
cantilever wwth a tower near a sub-sea well,
WwW@ei0e03398% t he cantil ever above t he wel | head, BOI/NL2003/000700

di sconnecting the drilling ui prent fromthe sub-sea
wel |, picking up WD 2004/ 035985 PCT/ NL2003/ 000700 -5
t he drllllng equi pnent using a tower and placing

the d‘} ELMM‘% Bh@f??q}s% dgt rqgrblh{j'ﬁ%({iin alhe ml@V%ﬁEiﬁ{ént on

|'so relates to met [Tng o per
the(V@ﬂkln%V%@s on, and providi ng mai nt enance for sub sea
wells using a noveable 5 and/or rotating-cantilevered

The iMMbhtiQENRSErEOWRSs tENSHRBERbr | dP4ENL LGN, W Iﬂer@@mmg work-
described further with reference to the g pended
P

oversyPRni #ys PTPN1EHRY ditd R ABRRCFIEGr 1S$haiRse et op walew afmeyeable

and/draekt i mf-$sher eeRl bl Ak M Midukpdse CaRleid. ever; 10 FIG 2
shows a side view of a jack-up platformwth a

canti]ever; FIG 3 shows a si.de view of a.cantil ever
The FF&EF% wtﬁ%n‘?’%l&ebar?‘ﬁ? edpF‘éIE"fhz‘ﬁrnf“F]i‘éezF%ﬁBﬁ% tp the

appersiededyvavemioal. argatid ldeweindsacing to the drilling
platforn1 15 FIG 5 shows a detailed view of a

py uII uni t; WS a_pe ectii Vi ew
FIG L %p%$t| NG careY Ofgl Gj?c}ghu V\é?fegl %‘ ?t?elra\égg%%l"fltgl ¥i ew
cant@kvarpush pul | unlt, FIG 8 shows a cross secti onal
view of a double side hydrostatic sliding bearing; 20

FIG {I go'%ssah%%e SELOSSE %eg%g@_ﬂ@ gg%&f Achl Dok %tgllgs%%,-o

rostatic Dbearing; oWs a top view o
ree rotatable cantilever on a jack- up platform
FIG 3F|S 19 SHoWe HiewHtalt abFenttidsvelr efaeineh agay afkomyphe drilling
platfl@tform 25 FIG 12 shows a perspective view of a
rot at abl e supporting cart; W 2004/ 035985
PCT/ NL2003/ 000700

FIG 4 shows a side view of a cantilever facing to the drilling

platform;

FIG 5 shows a detailed view of a push-pull unit;

FIG 6 shows a perspective view of a supporting cart;

FIG 7 shows a further detailed view of a push-pull unit;

FIG 8 shows a cross sectional view of a double side hydreostatic sliding

bearing;

FIG 9 shows a cross sectional view of a single side hydrostatic

bearing;

FIG 10 shows a top view of a 360 degree rotatable cantilever on a jack-

up platform;
FIG 11 shows a rotatable cantilever on a jack-up platform;

FIG 12 shows a perspective view of a rotatable supporting cart;



-6 FIG 13 shows a perspective view of a rotatable
supporting cart wwth a decreased nunber of bearings;
wWO-R@B4/03598h0ows a rotatable cantil ever on a dri | PECHYL2003/000700
ship; FIG 15 shows a top vigw of a rotatable
cantil ever which can also 5 translate; FIG 16 shows a
side view of a nmulti purpose tower; FIG 17 shows a
rIc 19 @RbwYi £Walpacild iviBW POSE &Q%&blglsgpggrﬁ‘ﬂ@"@aﬁt with a
top view of a cantilever with nulti purpose tower;
decragsgd) uBbFNS faPpeF SPEct i ve view of a supporting
structure; 10 FIG 20 shows two different positions of
FIG 14ehbepd intadpdldrddntensvecali 8; aFH G2l shoys a
perspective view of a cantilever mﬁth mul ti pur pose

to Fl shows_a si de mul ti_purpose
FIG TORBPIS T L BaTirT e WPER-AHE SOEEEI B B hily G B0
trandilaGel shows a tower 3, in this exanple a nulti purpose
tower, mounted in a fixed orientation on a cantil ever

IG 1 al.s ha antllever lis
Fi6 %%558%; edasoln ea% %(V:koé #‘uitﬁfc posepifowfefrérm 2 by a 20

supporting cart 6. The cart 6 is guided by first
FIG Xl ehgas el Tnengi mgewerfber mal @naduapsee ormerel ongat ed
gui di ng nenber 5, which nenbers (e.g. plates) are

FIG zrgars@btqel tQp §36h Of hetaapth Sdedeh M il bikpose tower;
direction, in this exanple essentially paral ? to an

edge of the deck 7. 25 The cart 6 can be dis Iaced in
FIG Js9ausa°?’? r3tPHSPEEEL B ¢Wack ia SUPRashinp At UEHI%e/8 and
a second push-pull unit 9, here each displ aceabl e

FIc A CRgwMA QU /E35885 RETLNZDQI/ 000 78 dri e da@UiddiNUers
menber 5, 4 respectively. @i ding nenbers 4 and 5 can
cabiniiso  act as | ocking members onto which first
push-pull unit 8 and second push-pull unit 9 can | ock
FIG 1lo showve suppepechiveariewbof |4 daattdatenpliahedultipurpose

tower:;

FIG 22 shows a side view of a multi purpose tower on a cantilever with

a coilled tubing unit.

FIG 1 shows a tower 3, in this example a multi purpose tower, mounted
in a fixed orientation on a cantilever 1. FIG 1 also shows that the
cantilever 1 is supported on a deck 7 of a Jack-up platform 2 by a

supporting cart 6.

The cart 6 is guided by first elongated guiding member 4 and a second
elongated gulding member 5, which members (e.g. plates) are parallel to
each other and extend in a first direction, in this example essentially

parallel to an edge of the deck 7.

The cart 6 can be displaced in said first direction by a first push-

pull unit 8 and a second push-pull unit 9, here each displaceable along



10

15

20

25

30

that the push-pull units 8,9 can also | ock onto deck 7
directly. 5 1In this enbodi nent the cart 6 has a
w0 e@iasiyss ar desi gn forned by beans i nterconneCt/aU208/000700
the corners of the cart. The cantilever 1 is further
di spl aceabl e in a second direction, which is
perpendicular to the first direction and coincides
| gngj t udi na re niilever
& guj‘\gﬁrelgbo?@om gf %hlées fL' ?él\ye er? rmoe\g]l% Ql n% 87 cart s
act agl dngaired n@mbelmgmwenhecrks Q@Atanldsm@@llé. gnl*gt& dhfigsecond
pushJO u%{Le nJ\.Aé'“ Claa ie&d to m{)\?}é’]gslu%)ggﬂcg g éyﬁﬁ—_egﬂ ig,f C&I?Leemplated
ever an are para each other. ese
that gnedpn@h-rmlrﬁieusnze@w 92080 cogpelatk witohdehk tatitregtln
third push-pull unit 200 and a fourth push-pull unit
In tﬁ%%z @ﬁ e Igﬁ? %fgi %Oﬁaéﬂ%y&@9t££§hi%%nbbkﬁy@ffdkmba by beams
on Ire

gl tudi na ction. Each push- pull unit
interzponegbed ftatpangediegicond. g GraFng menber 204, 206.
The guiding nenbers 204 and 206 can al so act as

The da@@Ki B MBIMMGr $uPHL Wk hcdabilbdiRUs bk metctzeﬂ which
and fourth push-pull unit 202 can | ock to nov

is pPeZRRPREevEt £ hhe ohidisttudi Feftigrr éﬁ?.%n%ée%w Pt h
long#th@RihAtl edPesiti bAno PftHeheat i ovRYeMent s arrows A and B,
cantllever 1 is novabl e back and forth al ong an side
ge of _Jack-U | atform 2 t hr.qugh di st ance ;o
e SRGRnP el by T S eing. pharidn 1Bt L8R es anicine
membeprSth)lélomd@CId‘lat gcagulbiénge@mteﬁk by i shupparehingn camyi6udinal
. nd_ further ove porting car 6 intq_a, po |t|o in
direqiHiofh© ?h%h?éﬂe¥ ge nﬁge %% esglprdyéf?ghou si'de Hnefe
guidilac ketdpepd atdflor BDR. cAlpsoae siiihe theecafti st post 400,
second post 402, third post 404 and fourth post 406 on

A thj\[/g]]:i gvﬂls}slbéqr%lo fi(er%(? aln%l §u \hLe_L obiki Oidzora]ré6prov1ded

I ment, tQNN Mtacedto
for maritiol shercantiddvehehde ﬁbvelsormllénglmﬂerdéwret:hmm ttaeh push-

pull qjx{lecCtzb@n§oé ri‘%' %92%&%’ a&Qﬁgaa[ (%Q:lbelﬁg mduRRdo B, Idogl. SThe

cont enpl at ed 't hat ~ t ower coul renmovabl e at't ached
guiding meabenntldeved aO@rv@nsﬁiW g5& asabbeing pREPEFogeto which

thlr@HnE%ephDYQHhhpQOOnggqgﬂéQ§q%§§.BGIiNh%QOQbQQQ%QQOCKStO move

However it should be noted that in a preferred
cant B¥ysd Aeht Jtceswetrtuslla%ﬂd direction.

Hence, with the interposition of the two movements arrows A and B,
cantilever 1 is movable back and forth along an side edge of Jack-Up
platform 2 through a distance determined by first end position 11 and
second end position 10 that can be reached by supporting cart 6, and
further over supporting cart 6 into a position in which the tower 3
more or less projects outside Jack-Up platform 2. Also visible are
first post 400, second post 402, third post 404 and fourth post 406 on
which the platform 2 is supported on the seabottom 56.

In this embodiment, tower 3 is fixedly attached to cantilever 1 and
hence moves along therewith in the directions indicated by the arrows A
and B. It is contemplated that tower 3 could be removable attached to

the cantilever 1 and still be usable in the scope of the invention.
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cantilever 1 formone L-shaped | oad bearing structure.
By integrating the two structures significant weight

w@a0v4zs98aved. Creating a drilling rig, whi chP@BENL2003/000700
safer, nore flexible, and nog e adaptable to the 5
enV|ronnent t han known conventional rigs with drilling

derricks. The construction of the tower is al so

HowexHeQ! qye ﬁﬁg h dld K6 conyant !u‘i’n:f‘tpre‘}éﬂé& %ﬁlﬁé{r?&l't%"wer 3 and

mer- constructions. I Purpose Tower
cantxﬂmmaerr lofofre ngr €sshansel &aa%goqahfapgu stmruge. oEFY atntegratlng

the {w8|s%%th£§E§ EﬁhifgbantnwQD&héﬂg§Bdbge§gved tckéatlng a drilling
envi saged that the tower 10 constructed from

rig, cErch hersafesr mamaufnl@xwﬁi@r |aend moie hadartebhe afhehs

envifdrfBnd ERM Alddeh é&‘nFénthgag w@l@hsaﬁql\ihsvaéﬁrﬂc@@ The
Jack-up platform2 with Multi Purpose Tower from

cons {EtiBwR fihigte tPHeT tH @ésﬁo%@lqﬂﬁ4a8ﬁduﬁkﬁh@tﬁoﬁﬁﬁﬁt¥$061

derriéﬁﬁ|o@9t@5hiéket%ﬁ@rkmﬂﬂéoﬁbﬁgkﬁﬁﬁllgﬁsV'MWMH1 P VTRUEr 3 has
prevention valve 15 408 is secured to cantilever 1 and

a nwlﬁfe%t‘?éulfﬁa%‘ér%ot eactHmof fhehelt cagubpring, PPLBIS and

consfRi&tibal STk ecqw teﬁgocﬁmsrﬁrl iting e@ﬁﬂlsﬁlg&ﬁ eeures td@r is
cantil ever 1. VISIb|e is firin i ne 58,

The
cons R THEF F B v&ﬂn&ﬁlfiﬁjés drl P?ng”tga%é%gﬁ’r%]ce SPgh| i ORtadners
fromby RntBifd& shik,. by noving cantilever 1 in the

directions A and B, this drilling 20 point P can be

ved to all deS|re Ioc tipons wi.thin a rec ar
Fig golxmm41255%d ket 8e3|reglngﬁﬁéﬁﬂgffarll Wﬁ%gq%#hthurpose
Towede3ifired hb¢ ualewdwbtmnces thard talse QDac&nd Typkthﬂpgwta406
rest{r?q(:to%n%hg é%a I%reo%t%ggl pre%ﬁ%ybtg h\?’le %t erek\al OowW— OS Icérﬂevgﬁ% %%n valve
408 pe sﬁnwyﬁpltsrmamt125V§maﬂtB@dlewi%hquﬂdth@ Hﬁh&dltwarfwnsher

equi éﬁy:angls {?d“%ggéfﬁ 5 Qe&g{f &[F%Q d ifﬁl ?hgo&yﬁ) e secured

I rections, exanpl e an |p30|da pattern cou
to chetilmvescti bldbo Vasdeldi tisofiirite 1gneeSdf the drilli ng
pattern can be enlarged by increasing the size of the

The ﬁé&ﬁﬁi&gbﬁ §E&%B.%%eb&riﬂyihﬁa§éiéb ﬂi@%edi§tfﬂﬁi€aE£W‘B§9@ in FIG.
which the cantilever can be shifted in the

1; byitgdidordn Pl aterBl it W ebboddiinest 2 #ad ks thls drilling

pointoptenpbat gdvddhat the adnikbhi nEPALLET M GaR BerdbdR8tar area
by 100 feet. WD 2004/035985 PCT/ NL2003/ 000700
412 and the desired number of drillings at the desired mutual distances

can take place.

Typically a rectangle is proscribed by the cantilever, which moves only
in 2 directions. However, other shapes can also be accomplished,
particularly if the cantilever is rotatable, or moveable in more than
just the two directions. For example an ellipsoidal pattern could be
proscribed. In addition, the size of the drilling pattern can be
enlarged by increasing the size of the rectangle such as by increasing
the distance through which the cantilever can be shifted in the
directions A and B. In an embodiment, it is contemplated that the

drilling pattern can be 30 feet by 100 feet.
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-9 As can be seen in figures 1 and 6 the cart 6 used
for a cantilever 1 displaceable in two perpendicul ar
wa@lRe0e03398Ms in a preferred enbodi nent has a PCT/NL2003/000700
rectangul ar frame, e.g. congpsed of interconnected
beans. The two push-pull units 8, 9 whereby the
supporting cart 6 can be 5 shifted over the deck 7 are
ngdj c d.i.n % the
As cah Qévﬁe\% d.?lvg_thg&ers':?e‘ ?{(ﬁ e6wt%] 8Q]ls,lilé,h- GP for‘ 4:1 gtl.{]ever 1
dlsplap§elekﬂﬂ @Wéd@@ﬂpaadleuﬂ%ﬂxye@evtemms nnFa(@rdferEadhembodlment
u a n c
e et hor "ehd 850" oh"Pa Saeabl Eoanssie Poctie
associ ated gui de nmenber 5, 4. The gU|de menbers 4, 5
The tyg BRENMa+eURbiidri Snshesisdly Abe HB@oT4ang S®mrst 6 can be

sh1ft%§98$é¥ ﬂh@t@éﬁﬁjf5ar@r1né£53@eﬁglﬁr%%d3%§grp$&éw %@béntfh FIG.
neans o hydr aul i"cal

3,4 %HBeF%?éEPH HéRWr&}%ﬁnnl%n?ﬁ%w%1gW§1¥RNR§sﬁnPF¥ka%ﬂ&ﬁdé is also
depld‘ifEHbErﬁ an Canbk@venet caAvRe shifigd uhAttde o nas 1ts end 8a,
itudinal direction_over the su ortln cart y
%a COPH% ?/ﬂrta?mtfls 3G hderd s Pﬁ@eﬁl%"ﬁl S | %rﬁ@tl@azeblns
conneafdd 262 tiai ebs@é@t@at b edeeGhemBe 8 YNCHIr 0NhZ 3R mEbdrs 4, 5
is shown in fig. 7. The supggrtlng cart 6

each ?‘é"éhf?%‘ 1PRS FHEN PENR TS @2di rRcdl SRIBYAT HydratRt® for
lockiayl tilmei@nfshSﬂ:ulBZJrﬂft thetpusiiipyl henbdrt, Se 8g Ay Qeans of a

ti i n chroni zation, 20 After_exten

nyarauLAERS Seelar S APRRER P Bhse R B1E bl §uldg member.

the ends 8b, 9b are released fromthe nenbers 4, 5 and
Cantiﬂheecyﬂiqamebs snkﬁueaciedthéThengitmﬂxﬁmisdBtecﬁﬂ@nageer the

pl.e t ers in

suppogg@éﬁdéea aga?% 191 %ﬁﬁl S HENNer %res s(,%ptﬁgrt B Bgﬁ its 200
and ZﬂﬁdWh%ﬁhxﬂﬂélﬁgt%”ahﬁdntmlQﬂﬁathHlZHixnan belyigpliaded 53 is
showrSEGPW $E 7 .n transverse or |ongitudinal direction. By

securing all push-pull units cantilever 1 is fully

secured on drilling rig 2 when the cantil ever has
The sppReRelrd C8rleSitedhpsed ilon thaparansiesae dinection by

hydraRu$h- é&&ﬂnd@@bt§lsgﬁ35§t@m4Qﬁ@hnﬂuﬁﬁwhﬁ€§ ganhPe Héf%&ated in
for securlng the oriented cantilever to the rig

synchgppigdtiqRe hydraulic cylinders of each push-pul | unit
are preferably
After extending the hydraulic cylinders of a set of push-pull units 8,

9, the ends 8b, 9b are released from the members 4, 5 and the cylinders
retracted. Then the ends 8b, 9b are again coupled to the members 4, 5

and the cylinders extended again.

In this manner, the supporting cart 6 and, accordingly, cantilever 1
can be displaced stepwise in transverse or longitudinal direction. By
securing all push-pull units cantilever 1 is fully secured on drilling
rig 2 when the cantilever has reached its desired position. Apart from
the push-pull units separate locking devices can be used for securing

the oriented cantilever to the rig.

All of the hydraulic cylinders of each push-pull unit are preferably

arranged between the relevant supporting members and guiding members.
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arranged between the rel evant supporting nenbers and
gui di ng menbers. WO 2004/ 035985 PCT/ NL2003/ 000700 -10
w0 2ooa398He noted that the construction of pusPEPNLL003/000700

units is well known fromprjor art. The manner in

whi ch supporting cart 6 slides over deck 7 and the

manner in which cantilever 1 slides over supporting

6,,J b effe t he. :

T e T ng Theat T b Aeahs Tor The bcl e B Fnown
from ttyd ogafet desi gn and construction as the bearing neans

for the cantilever 6. In a preferred enbodi nent there
The thahr@R! ¥Yn ORE &Y BEo X rtiRGaLLPY dTRANSeS WyvROLB- KDY &IRBNERe manner
. A preferred p05|?|pn of the bearings between the cart
in wigl @ngaphel eek L 751 1P SoRVEReS B ThaRd @fd Beithwedi® tRBS, to the
effe®@ltha® el &iRettomddudt 8g A Qhgt BeanLaBli LoV &leck ONare of

the other hand is showmn in FIG 3,4 and 6. The

the $7aer PRPLIN A7¢ FORAEW Rt B [O6r REREIHF meapg for the

cantiRGleangul &t  paseefed BRbEAM Herf. thBEe GABLLL MRS type of
ottomplate 212 rests on the bearings 19, 20, 21 and

b I

bearing mﬁﬁﬁ%t%ﬁf5ﬁt UPPETErhG  cart 6. The cart 6 rests via
beari ngs 40, 41, 42 15 and 43 on deck 7 of the jack up

A prefeayr2d ShacE onhef weighbkadindheetantn | tneekcatt W tahd the deck 7

accessories | SSi Vv reactive .forc Wi | ocqur, |
on ti§ FRE, BT ek PRERE SPOEORE T 1 £ R eRdtn toM R BodrPngs the
cantdreyepr éf en aliley ohielr dstnalt e deam AgSFIGhesé aedcd. ke bearings

il i der.ab I i n.the bearings
ore 15859 ol S850007 TRy AUSRlRTal Bo0NE BRI G . e
cantiplre40boThan Ipdedei O gfstai oh béwr bagsings §Pve?0, i21 EhG 22
= ' ; t d t (i n 4
monty S ARSSER 00 DU B G a0, 41, 2

and &econdechaniser t8e, jadk mg charber 67 and fourth
chanber 68, of which bearings 67 and 68 are not
sincd LB ght) A tWBi EdhdihUi@r UNASR Nk 88 RS EUT £5 GAR 6.,
unped. %he_fIU|d wll lower the friction of the
reac%%ﬁﬁjfﬁéc%inﬁﬂkﬂePS%?%.1HTﬁéeC%WEQQWGéPQIﬂﬁmﬂerﬁyd?%&fﬁﬂ?ﬁcreasonr
the HeAiNBESats paRlcb r KBy aFb G B i5heWer DR | Blede ddhctive forces

... which both the | ongitudi nal novenent and the .
will be considerably gredter in the bearings 42, 43, 20 and 21 than in

the bearings 19, 22, 41 and 40. The location of said bearings is given

in FIG 6.

For this reason, the hydrostatic bearings 42, 43, 20 and 21 are here
provided with first chamber 61, second chamber 62, third chamber 67 and
fourth chamber 68, of which bearings 67 and 68 are not visible, in
which fluid under high pressure can be pumped. The fluid will lower the
friction of the bearing considerably. The construction of hydrostatic

bearings is well known.

FIG 8 shows bearing 42 in which both the longitudinal movement and the
translational movement are taken by the same bearing with two load

carrying sides. In order to keep the sliding bearing in the correct
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transl ati onal novenent are taken by the sanme bearing
with two load 30 carrying sides. In order to keep the
W@ kdodiosigsbeari ng in the correct WO 2004/ 035985PCT/NL2003/000700
PCT/ NL2003/ 000700 -11 position fluid flow resistance
el ements 63 and 64 are located in the fluid supply
line 45 for supplying pressurized fluid, e.g. sea

. water. . Fl 9 shows anot her enbodi nent. of beari 42
pos i typpnE G, TS TS TSBar G TEP b G5 B Dbt LAGAred fh the
fluid sxably lmaent8dfcan sibplgimpetrtssarized. £hufd Ge. 40 bsa avater.
top plan view show ng anot her arrangenent of a novable

antil ever on jack-up platform 2. C ilev
F1G. i%s sh%\“/%balné’tl}lﬁr elr?bsddlagﬁ%?touﬂgibﬁgfl%?recﬁ ;gﬁ %lrgﬂ’iI ﬁ%‘?ca‘%ae%
carryingt hieder Sewd Aearicigcdn Dixabilgt mbedtadi bh tlespappotb eart 6.

rotation point on the platform?2 as is indicated by

FIG. tllbeigré% F gggrvi?é%o sggxg{r?gesano Qgr a%%:%g@@ﬁéﬂ@ of a movable
supportlné)i) cart 6 can, 1n this enbodinent, be
cantiflgtvat el @r eubdckruroraetAgrend-s TAgocantd lgven bilwp fipvekele in

its I gﬁgﬁigﬁﬁkdi§@@@ﬁ£{E@giﬁﬁqéaﬂ@di§ym§%§gr§59WQ and can be
Irection F b% push-pul | unit 440" which | ocks onto a
rotatgpg yetherfis@echsto Sair@tati e nrenbern 2819 B1pFE9et ZoRy 1S

indid2mavebl @ Lanperted i 8be cd?@lé_ez. it GaRePCative supporting
conpletely of one circular 15 piece or consist out o

cart feyapal ikddisomePoH@kas; B tivtehedi HBPFodi FeHTisr erks 420

e.g. |0RGht pdi il oADVEARACckand the rotational novenent,
cantilever 1 is novable along nmultiple edges of

j ack-u latform 2 over an_arc detern ned essentially
Suppd  HeCHos 000 o0 RO IR LRy (PG RS G 6y 440
whichl liokkkhentth megtiansnehband2t, 20ddgildd rgmpernt5 RsC@Referably
be noved t || desired |ocatjons within. first .
remoGHIE, FRSHER 5136 Begkd” it b BIPAEiE Y 15 gne ciroular
piecdrdd kbngiar eatddd sardafiosetticasil 1ing area 416. FIG
11 shows anot her enbodinent of a drilling rig with a

Henc%o\évji@ %ﬁgrg{ﬂt|8§¥g£%élonci@t j&%ee\ﬁ_%rnlg}t&c?ir}laqefngv%evnec iagxd the
ongl tudl na ITectl on over supporting cart
rotativine lamposidnitoncamtidtevelr Ml ¢ imoPabpeselchowenl Bimisr edges of
. I | ect Si AGKr .l _at ., t

k1 5 $10E B EELS QUL Side, lagke Un, bl.at Lordn,2. @b 1 post 400,
Jjac c%j'rsﬁjg can ‘rotate about rotati r?g poi nt A?% %oughpgs
402, dfGt.akbe. dit eoripnedcanrifieyer 1 in the directions A and F,
drilling point P can be moved to all desired locations within first
drilling area 413, second drilling area 414, third drilling area 415

and fourth drilling area 416.

FIG. 11 shows another embodiment of a drilling rig with a moving
cantilever 1. Cantilever 1 can here move in longitudinal direction A
over supporting cart 6 into a position in which Multi Purpose Tower 3
more or less projects outside Jack-Up platform 2. Also the cart 6 can
rotate about rotating point 420 through a distance determined by first

end position 430 and second end position 432.

The supporting cart 6 in figure 11 is moved along direction F by push-
pull-unit 436 which locks onto a guide member 438. Said guide member

438 is preferably removable connected to deck 7. By moving cantilever 1
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end position 430 and second end position 432. The
supporting cart 6 in figure 11 is noved al ong
wa@leoensioeh F by push- 30 pull-unit 436 whi ch | BCRSLZN0B/000700
a gui de nenber 438. Said gU|ge menber 438 is
preferably renovabl e connect'&d to deck 7. By novi ng
cantil ever 1 WO 2004/ 035985 PCT/NL2003/000700 -12 in
in t}%eh%llg%aégcotnsoﬂs fe?]:laﬁnd dE"llglr. qgtpplcp n gr i :in?ve?c? t%ogfg desired

red ocat’i ons A firs ar ea

_ locauipds WiGiXb fdhewsda tlopgvaese dfl3anot her enbodlnent of

a moving cantilever 1 nounted on jack-up drilling rig

F1c % SH%@ g%pceagw ot SirloPhel aé%lb%dﬁlﬁ&% aomb @Y IAdtitever 1
axi s 420, such as a pin, and said rotatlng axis is

mounigids gPazie gvetlinte rdgck: Havepakeieanitarb Eheretottabl agabout a

rotatai)ﬂgs 2429 4%, displ aceablig, along.aql pngidiudi Rl s gy de
merber 421 whi ch extends parallel to an édge of the

displReERPLA THI% tBALBE e Al PTRESCUIAE rBiatiotgtingkixis2d20 is

dispLtalR¥ €1 1dholbr 8644 AMhidina 10 @UhEgpaeder wddh hagehhe
shape of a circle segnent, This guide nenber 444 is

Para%ﬂ%&pFﬁc%%&ﬂ@9609§rt@?u?%ﬁ%ckn7thﬁ§ grpefineg tr o[ sy fgerotating
axis diZplagen®ad inOfitdeci@t ating axis 420. In fig 15 two
possi bl e positions of the nmenber 444 are depi cted.

 suids gRRRo 44 oA B PROCE: & FUTRLY CHERRCRT TAIs 34146 member

444 19 atnsbaad:emﬂje andrlﬂnagldfeddl "naﬂn rasmueﬂem ﬂbamowb’ﬁleamilsplacement
advant e to n1ze mn oadj on .t
of thg rrl?&: a(5<rlst g%?n‘ph |ftlgt easypf)u%lkf ptorsa%% %(‘J Ufe
membé&(34ﬁ4a$®0@&pﬁ&tbdp Rmeﬁmrablﬁrthawboﬂdémmﬁmba& a4 frons mgmovable
g@q}i eyer, L, on a Mno Hul | Ship 342. Cantilever 1
attached to k . . ;
can nove in l'ongitudinal direction 20 over supporting
cart 6. Supporting cart 6 can rotate about rotating
In sgien ca42e & rrqthéidnzbctlironsiadicatledndyl @adpudnge@ovenent can

be aﬁ%gfv%(a%gg@%' E‘B‘%VEQQm fear{to' h &Y z]e k«E_‘%& he i hgChh o E gtructure

0|nt can nove all" desire
or t¢d@ﬁﬁ#éh@tﬁmqaﬁwntﬂbﬁlar &ﬂﬁn$@qﬁi -ar ea 417 and si xth
drilling area 418. In this specific enbodi nent

FIG 9@”§Hoh§v§rt3§'ﬁie&'&fqgl@M&Bdiﬂ!ﬁtzéfhglﬁdv1dérEQ§€&lever 1 on a
Towers 3 at opposite ends of the cantilever. Both
Mono t [gildr §h ip 342. Cantilever 1 can move in longltudlnal direction

over supporting cart 6. Supporting cart 6 can rotate about rotating pin
420 in the direction indicated by E up to 360 degrees; by moving
cantilever 1 in the direction E and A, drilling point P can be moved to
all desired locations within fifth drilling area 417 and sixth drilling
area 418. In this specific embodiment cantilever 6 is fitted with two
Multi Purpose Towers 3 at opposite ends of the cantilever. Both towers
3 can be positioned outside the ship 342 to allow for simultaneous

operation of both towers 3.

In FIG 12 a rotatable version of supporting cart 6 is shown. As can be
seen it has the same number of bearings compared to a translating
supporting cart which is shown in FIG 6 with a rotating connection

device 420 added.
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3 can be positioned outside the ship 342 to allow for
si mul taneous operation of both towers 3. In FIG 12 a

WO 210a3d98E versi on of supporting cart 6 i s ShoR€T/NB3003/000700
can be seen it has the sangm_nunber of bearings
conpared to a translating 30 supporting cart which is
shown in FIG6 with a rotating connection device 420

FIG f@%@wsvpl%%géég§égsﬁ§rs QI/ %2@1%3/ Q}glggxo&n i!:gril.:l@ é}swhich the

shows a rotatable version of the supportlng cart
nunbghiofhPewel ngfu b erivinigedr | Agscans bai pren Fddt beaximysbhé0 and 41

are $5£QRnLBAlLREANIENOSHAQRAHt4de i@F €nRO ﬁt@l@eﬁrgrfe?sesnﬁoearlngs
The advantage is that there are |ess bearings.

16 shows a side view of Multi Purpose Tower 3
FIG. chpRPEr iy St V300 & Provi dedPRPEnTHaH & BPBekksipggmast 300

providdd @liteyca312 poyead|Bsf i é{eﬂrdeeS/hQOZ H%Sﬁeaﬁ@g £8R to the
at

havi n bottom sj de proyid per 305
mast | Pk BRI HOL PPt él§®4pr°é(lﬁ‘?ﬁr‘&’r kt fl EFiNRHCRAS, at
leasBlde Bdidstwheraebbe 30w bOpfﬁﬁdMJtQabfGW1ﬁ%$é@|QF% Quer, whereln
cabl.e bl ocks 318 an 06 of t nd trolle
the GAREPR THES 10! PAY YD HEOLBTAG: Btk SIdo oo hoE The mast
and US:iJJ’l@yt hamch@dhshrteﬁ]g ﬁablteoleCtﬁe&oﬁﬁ]@lé&@llﬁe&Jvé ad Iﬁﬁg mast
st one Wi nch per . ho st can
using G¥ Rorh N BIDAR IR o BethPed S afobShas” " ghgone
emboghigrentioi ste arlelchopesrtpila;ttedan'ﬁeeudaal or o @dandﬂfﬁd embodiment,
two Wc'}?ls’cth%[o]1 % S ﬁr 0 9%01 qldg dcgoI ?gt Céip%,%ll tXu redundant
reli é’b rﬁ

ternati Vely tiona g SY3
syst@&adfhivni mmfm@ﬁ helde amiatopnm)rcapa¢5tjorakba;téMam$zelyn

addlw‘blcan%tl' %) 1 eE5 eglebr g?ezh S E%cﬁl M’n&r %% h&\%: t ed more
376

on top o se tower i s service crane
brakeshi dhrcase b'lél h@Séﬁll‘ﬁq}r Aapref@msl bfalkereld ahel&p imgke. Located

on td)ppbzsf thé Ih\?liﬂd\ﬁﬁgf)@%%%e?c rs%'r@%cé OCHh% \éeerJbe can be

he mast to desi gne form o or
usedsﬁ%‘?e@él e sredt S@%ihl PeisgErarigdsar, 20 octagon or
any nunber of geonetric shapes. The mast is preferably

Tt iRoldamnwkbboad assendid! |3 clasedneuteronatdy, @h@ m8ft to ve
steel but other nmterials could be used which have

designfe dir Bigt OBt ot @eFUPTHRYF fdSPVe cothad "BE ts6RR doe rectangular,

octagon or any number of geometric shapes. The mast 1s preferably
hollow with an essentially closed outer wall, e.g. of steel but other
materials could be used which have the strength of steel. The mast

could be solid.

Multi Purpose Tower 3 can have a single hoist, which is also referred
to herein as a single hoisting device, a dual hoist system, or a
multiple hoist system, having 3, 4 and up to at least 8 hoists disposed
on the tower and usable simultaneously or in sequence. These multiple
hoist systems are a significant time saver and safety benefit on a rig.
The multiple hoists permit loads to stay attached, preventing head
injuries and back injuries that can occur with loading and unloading a

single hoist system.

FIG. 17 shows a front view of Multipurpose Tower 3.
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Mul ti Purpose Tower 3 can have a single hoist, which

is also referred 25 to herein as a single hoisting
walewis085988 dual hoi st system or a multiple hPCEHENL2003/000700

system having 3, 4 and up to at |east 8 hoists

di sposed on the tower anddsabl e si mul t aneous| y or in

sequence. These multiple hoist systens are a

ignificant_tinme saver an t e it (G-
o ordHE U PpI B horSt L Berh L oBde FY Seay AeCARRe Y constant
relatpreventhagsdesd 30rimj wheesrinldnigackuin} uirgsse HEtwegag can
occur wth | oadin ' si Ls ,
ve ofSREAL Rl 208 AT ALEAA 10 Lot 1) loh-Lempensation
systefoveer c8mp¥3£G0£b03688FoPETENY 00300070t ri11isg| nig makes

relat?x;dec{o ttﬁek$$£oetcﬁeago§i£ésgﬂto£f tvﬁ%dt,rgkéfly a%gzthe like. Of
substantralTy cdnstant” relative to the seabed durln%
course hénadr ithei BgntiMever PergoSermoserToyetahs ansegveried Jack-Up

drill%ﬁ#&kg Qﬁgvﬁ%é¥gn%%ﬂﬁéﬁ§é¥1oﬁy§§§¥gm I@en8€EH6%essary.

sation system can conpensate for the novenents

that the drilling rig nakes 5 relative to the seabed,
The waBChes aisaPt fof RAvAAY SHelor BRwlite i kb kyistdparspples
requivbgnedhenCaptdlryenoMidd pBUEpOSEcERWRE b8 JHRUBLESE BN or

. aJack-Up drilling rig the heave conpensatjon system.. .
insidpsofdihrengeueSar yPaFhBeHihches Wed PG ef)ai}?qw@taﬁ%l %ﬁulltles
do nobakhddGol Bet hEadtdi shi P eaBheSshiEquhi el §iofest Beconsiderable

trol] ey 302 can be accommobdat ed on %ﬁe out si de or 10 .
spacej Y -of TPReMI Bt 2T A RESRSSTHA OFhEh?;hﬁﬁ¥§sc%ﬁﬁfnsatlon’
such @khefodf agbhpléescyldadans, havealso b tpledaced Ml thoautbose Tower
3 W:the ship, which gives a considerable space saving.

its¢hE- peans that are necessary for the heave

conpensation, such as, for exanple, cylinders, are

A furahso ddvatnedge noMttel nPsit poserdbwerto 3het smvdntivs ps that the

further advant age of the st . ac (dj t
wast LA AETe AT A9 gt Oy TP ARG Sl can chen e
takent estéy fiar uss entiheepyacdhdemastit cian tohba bEed t gkénplaced on

a Vesrsegqu for use to the place where it is to be used, and

pieac_ed on a vessel. FIG 18 shows a top view of
cantilever 1 with multipurpose tower 3 20 fixabl
FIG. fdBupbads én tonevisl ofScandidegerubul Hits "ARIPE-HEE ¥6wer 3

fixably mounted on one end. Standard tubulars can be fed to
Multipurpose Tower 3 through first feeding path 450, second feeding
path 452 and third feeding path 454. Next to the tower first setback
drum 456 and second setback drum 458 are fixably mounted to
Multipurpose Tower 3 and cantilever 1. Said setback drums have the
capability to rotate around a vertical axis. To place tubulars in the
setback drums 456 and 458, transport tubulars to firing line 58 and to
place tubulars in or out first container 466 and second container 468,
first pipe racker 460 and second pipe racker 462 are fixably mounted to
the multi purpose tower 3 and on cantilever 1. The construction of said
setback drums and said pipe rackers is well known from prior art. A
gantry crane 494 is able to move longitudinally over the cantilever to

place equipment such as blow out preventers in the firing line 58.
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Mul ti purpose Tower 3 through first feeding path 450,
second feeding path 452 and third feeding path 454.
WONeooH/083983 he tower first setback drum 456 andPGEND2IE3/000700
set back drum 458 are fi Xablsials nounted to Miltipurpose
Tower 3 and cantil ever 1. I'd setback druns have the
25 capability to rotate around a vertical axis. To
ace tubulars in.the_, sethack drums 456 and 458, .
FIG. ?% ansPsT £ Pﬁﬁfﬁeacrn%vfaov 7 ioﬁgs}l?%er 9ani rltugcurél gé‘é fixable
connetubdl| By swilhiptrmiste tbwst entlacaerilégérahd keogpdrated in
cont ai ner 468 irst pi I - a nd-pipe
suppofg%ﬂ%%rs 465 5F 2 ﬁélxaaﬁ yPin%ﬁntsggK?%uﬂt%%é ?rﬂ? fa ?qu)qr(f)pse
standbawkde:3 44Ad Dnillawtsi belvier 4P2 Theneowripdtyr uetitmd ofissdg d

30, sethack. dr nd,sald, RiPeoLRACKRr S5bS Melde khewm,
Suppoﬂgérﬁ? p%rglftgfgmﬁﬁ ggn%y lC|rean(éﬂ;494 IS abl e to nove J
platfoongitidiseabhy wvehinghel athern é§erand thpkdceorkgnp ppreiform

ch, [ ters | fiof | ine 58 MO
25 SHER B8 U PHYED LS, ok Ll Loy, S8 W e

topdrpeespttilvetycebelomosappotds agdsteeriucataiying exapfed are

movaﬂignﬁgﬁﬁégé Loyl tdur e AQWBT sBrandieanti] vk cling arms
I'ncorporated in supporting structure 474 are first ,
can retapelbiiticddirare Hig SBchFatsbaherifivge8dnd transport it

to wddiihlessacahing 492 issanpyakigs. mounted inside 5
supporting structure 474. To service topdrive 480,

first working platform 482, second warkin | at.f orm
FIC. 48 ARENE HHOFA ERBTII g *B0 att GBS S dOR RaBid 17 o tracted

positdRuNkedndNgicde sabih IVPPOS tdHdgnSLA UL thil®. pdeihieindahbiea low

_topdrive 480 fjrst catchjng arm 488 and secon .
positdabehF g BLAB0SST oGS obATe FRardE O g7 1iers

ai
cabirSUPROtd | Ter PhkHCthe eranBay docatec AP ogwiairars 1i0tcare ldhat &n
into firing lLi.ne 58 to,catch .topdrive 480 an
tonakatephrt it iPE S e ik EPeE he s e My szene o
reaclFlfGriR® Bhewsst hed tlopdr hyevA8Djentaosurd aposi tdmpieke blow out
and.i.n retracted osition K, illers in. 4 [ .
Valv%’hgf\}ﬁﬁsi n a"’mniagf;jl ﬁaﬁ%‘gqet'i ghga%%’agqag\%v gfporsel%t% ggﬁ%nqgﬁto%) éélve 480
to tid ghrposy toletfohes eld shehougn treo@nc@niomrsadﬁrlqﬂei §_a:§ser due to
the %9%%@ éggééé%g %F Bﬁ?%@ B?i n%&ymgﬁgﬂﬁﬁ§%4wwﬁ&ﬁg§'é%e needed.
TravelT'ihg in Tongitudinal direction over the

cantilever 1. Said gantry crane can reach firing line
FIG. 58 ghdwhid trarsaeyt bty ¢éey elicraslavebnpleéfempliowugppse tower

3. Located on the cantilever are first container lifting device 350 and
second container lifting device 352 to lift containers to a vertical
position where the tubulars can be reached by the pipe rackers.
Containers are fed trough first tubular feeding line and second tubular
feeding line to the multipurpose tower. A large redundancy is created
by having two independent tubular feeding lines to the multipurpose

tower.

FIG. 22 shows a side view of cantilever 1 on which coiled tubing unit
496 with coiled tubing 458 is installed on cantilever 1 together with
supporting equipment such as aligner 500. Such equipment is well known

from prior art.
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valve. This is an advantage. The advant age of
retracting topdrive 480 to the working platfornms is
Wa bat/osmsint enance is safer and faster due to 2BCT/NE2003/000700

i nproved access to the topdrjive. No man-ridi ng wi nches

are needed. FIG 21 shows & per spective view of

cantilever 1 and multipurpose tower 3. Located on the

cant ever are f|r t cont.ai ner I|ft|n Vi
The 248G Ig Ton alner EEFtﬁ?ﬁfl evi ce glP§% con?aY%éhwgarlety
of oﬁﬁ@harwanupoabs position where the tubulars can be

reached by the pipe rackers. 25 Containers are fed

r; fi u f eed I R ec r

P e P K SauE bur pos s ranard Al avga 8 equipnent
on a pgHpsean®lli anereutlddng bihehaeilhg Thie mnae%mmflsmg

tubular feeding lines to the nultipurpose tower. FIG

22, shoyWs Ang dehéfl eé/ys%mcaﬁﬁéiﬁﬁ%@ lego Multhﬁgl ledy  naving

tubing unit 30 496 with coiled tubing 458 is

i nst amlrel&léﬁgc&ﬁwp% G ofetCRBELIFYS Eiffpot t FAYer near a

equi pnnity ;such as aligner 500. Such equi pnent is well

known fromprior art. WD 2004/ 035985

PCT/NLZOOB/OOO?OO -16 The system as_shown_ .in

dani nYs-SitBet EﬁpFi@&ﬁ}qmﬁF %ﬁﬁﬁetU%rW%%§he%ﬁ' by using the

of f shospputpAG e rtAbparddrc thar cpurijleserr lates toitheg rig;

installing of driIIing equi pnent on a sub-sea wel |

and drilli.n the This od C r
of aci g THéYs et gﬁ%lnccﬁﬁpmeg? rﬂnlqﬂ$ﬁ% %ggn%aﬁl% psing the
dr|II|tQWQﬁmﬂppﬁéﬂtahmMjaammamulpevasemtdwaa Mmmeelmeawld multi

a wel %fg%eﬁoEo%Q£|?§ﬁéﬂy% %anglhsg%r gﬁoég &gg% the provided

wel | h usi ng porting tar
cant|IWAﬂh'qahdethkpqhﬂIfhxﬁle|gpnnet®ed t@lxﬂm mgtmplley, which
drill £aul, pIRY f{lgght %% dcrhl ! ln{areg r Iagldu%l ngc tt(%\éﬁr 'side is
preferably a | ti purpose tower wher ei n sa|§ ﬂtl

pur pos@—”qVGWeri corpra gesprer mastistone tivd stdpg s¢akde attached to
provi dgdwﬂ%ﬂ h ‘El@@l ﬁopéiﬂ%s ééﬁ%dlﬁlel%%nrbqﬁh@g R g!rt +th®  cable

trolley, which is novably fixed on the nast
t he bd@%QﬂﬁSSIQﬁE pgth the mast and the trolley, and it being
possible to move the trolley relative to the mast with the

aid of the hoisting cable;

d. placing the drilling equipment on the sub-sea well
e. connecting the equipment to the sub-sea well; and
f. drilling the well.

A further relevant purpose relates to the decommissioning of a well.

This method comprises the steps of:

a. placing the system including a drilling having a deck with

drilling equipment and a cantilever and a tower near a well;

b. orienting the cantilever above the wellhead; using the

supporting cart between the cantilever and the drilling rig;
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15 provided with a gripper; hoist, a hoisting cable

attached to a w nch, the hoisting cable being guided
wW@®@n/083985 cabl e Dbl ocks of both the mast and tPE&I/NL2003/000700

trolley, and it being possible to nove the trolley

relative to the mast with the aid of the hoisting

cable; 20 d. placing the drilling equipnment on the

b- - wel | ; ' '
sub-Soq darrecEind PRI PRl BT S Rl TR e

rel evant purpose relates to the deconm ssioning of a
wel ld. pithigonetipod tdenprirdébinthe erwprest: 285igg the tower,
pl aci ngré{%aﬂy Sn}nhﬂﬂ:i U&iﬂ%s@ qroh!a]:l ngaﬂf‘\ﬁluﬂgia qgﬁgse tower

with drilling equipnment” and a cantlieyer and a tower
near acewiisesp, aorifiti ngdt Reecdivri | i Bbvielegherith cable

vel | heﬁgécﬁésiﬂgehb§ %}%@Eéango caft abectr%§g\é,t Revich is movably
cantilever and the drilling rig; WO 2004/ 035985

PCT/ NL2DO3} 000 #be mastz and o5 ddRneettely el 5 igrovided with a
equi pepipfd MmNt Weh! holst RiLkddMcUR tlhEn&H I 4 | AQwinch, the
equi pnent using the tower, preferably a nulti purpose

t over ; PeBF L IPUIRPIBUPBLRE FHYERD 9¥§ﬁp¢@§e§?béen§%??k§nPf both
the topnsifesiPlavi drd Wdihegabheg Sibleeks pbxeie to move the
connected to it; a.,trolley, which is mvably fixeg on . .

t he maSFOLkd ‘GathEe bbt t b ST i P deddddweth the hoisting
gri ppeeabhwi sthda a hoi sting cable attached to a w nch,

the hoisting cable being guided over the cable bl ocks

of both. the mast.and the tralley,. and ..t .bein
possi 'bP%a‘fJonWéa%h%g fﬁ[utl?%efrfgcefnr,é %tclgjilleﬁtlggtﬂ% nmast
with the aid of the hoisting cable; and e. placing

drilling equi pmrent on the drilling rig. The invention
is by no neans limted to the exenplary enbodi nents

The r]%glglgﬁéféﬂ b?Q %%r q{d’]alpé)a,\ﬁ%' ﬂ%t‘é@”p{d Sﬁrgey\/?%%rﬁﬂ\%r%/hieﬁmodiments

I cations hereto, 1n so far as t
descrheed dmpeiopbote It cwmRgiessi yarious modifications hereto, in

so far as they fall within the scope of the following claims.

While this invention has been described with emphasis on the preferred
embodiments, it should be understcod that within the scope of the
appended claims, the invention might be practiced other than as

specifically described herein.
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Wiile this invention has been described wth enphasis
on the preferred enbodinents, it should be understood

W0 b@i/035983i n t he scope of the appended cl ai nsPCT/NE2003/000700

i nvention mght be practiced other than as 20
specifically described her ei'f. WD 2004/ 035985
PCT/ NL2003/ 000700 -18 CL Al MS 1. An offshore

drilling system conprisin rilling rig having a
deck, b. a cantilever, vc\:h?qc‘ﬁall sbgr%unt ed on the
drilling rig so as to 5 allow for a first novenent in

aAhioSfshdireedtildnngndysteecondrisingenent in a second
direction with the cantilever projecting partly

OUtSA.dSrlfﬁng{ L LG 9, eci@d tower nounted on the

canti | ever, a supporting cart di sposed between the
cantilever and the 10 drilling rig, preferably the
deck of EaetidEveE; nghighy is2mopnkgdtamthec8F i Hg%t 19 so as to

claim Liivhergli B Ehesdiiohbhdge rid aha$, 9011 rREL DX @ind a second
gui de nmenbers for guiding the supporting cart with

respecBOVHe difi I 13 ngF598d afd TRkt n Edibd Jlliede cantilever

nmenber §r8f&ctiRQSpAPt W, ARBYAD| dheTaUNt B L r08, t he
drilling rig. 15 3. A systemaccording to claim1l or

2, vvherejtn the fi rs% rmVﬁﬁrrent i, a transl ati onal
nmovefreft “QARE CREPERE Gd TREVEHERESVETA  transl ati onal

novenent perpendicular to the first novenent. 4. A
syst@meacuppdriihd ccaxdtaidbsbosed 2hewarrei thet hanfriister and the

nmovenment .1 s, a _trans| ational venment t he, second,
rmvems% 1?32”1 rré?at?roe?a raggﬁ %evgﬁﬁgt?gg%%gg%ﬁenﬂ tig-
according to any of clainms 1-4, wherein friction

r édseshgn beecdndgnaeanschrion prowilgedibeteedriliéng rig has one
drillj rg; ahd L he suppertd .cart..and .ween .

t he s%%%or ?h(g@cénre,t and tgg dcdz}%{tlﬁ?evt.ek% gncpgmﬁgpgi nCart wieh
sa&edrpear tngtirealrs laieg pred eralsl yhegaht edalP5owislet Ipgmbers are

S%BQQE%i§“&éﬁ@5£bly mountable on the drilling rig.

A system according to claim 1 or 2, wherein the first movement is
a translational movement and the second movement is a

translational movement perpendicular to the first movement.

A system according to claim 1 or 2, wherein the first movement is
a translational movement and the second movement is a rotational

movement.

A system according to any of claims 1-4, wherein £friction
reducing bearing means are provided between the drilling rig and
the supporting cart and/or between the supporting cart and the
cantilever, and wherein said bearing means are preferably mounted

on the supporting cart.

A system according to claim 5, wherein said bearing means include

one or more hydrostatic bearings.
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10.

11.

12.

13.

14.

15.

6. A systemaccording to claim5, wherein said bearing
means include one or nore hydrostatic bearings. WO

WQQO®4/0888985 PCT/ NL2003/ 000700 -19 7. A syst ePCT/NL2003/000700

according to claim®6, whereify said systemincludes a

mud punp for feeding nud in the course of a drilling
process, and wherein said nud punp is connectable to

sal dyofn QlccBRieng At At 6 C BRALINISa 1P f88E8nAincludes a mud
suitabl e fl uid, preferablg (sea) 5 water fo said

hPUFBstati ESpedtd Mk )in gthen egptsemdc cor &g ing arpcess, and
ofvhel@inrs said, mer plpsaid suppeudaong €&rtsahas &k or more
egsgntLglLy rectaqgglar frape and wherein said

b8EFT AY e EnSeaF LR shosEPht® nitifiepre Sfuidi Rerfsepbly (sea)
ofvasar ko fshagehydddsRatc Sysireqyascordi ng to clai m 4,

wherein said supporting cart is connectable or

connected to the drilling rig.so that the cart is, ,
rot at abl e HJou l%gr%? a?rfy%gf a%lg,lm%. . by PETRLE afFigh supporting
picart 1(hasA gysteapeattolty ngetoandwdiam 9fravrer @nfl Swhekein said

r ' .S, 1S positionable at pultiple sitions :
V\Agt'é%%ﬁe]ggpec nS'St oa]i%e&dsrplolsfe?nét 15 |rt|l%i,e e.g]@. aPPcorids of said
difsphaceabl e al ong a gui de nmenber. 11. A system

according to any of the preceding clains, wherein one

s h i. I - i i | r cart is
Oh SPREE NydEauiing Gyl ididers jar @,h@f»é%'%?tgg st%;'a the, care

supporting cart for noving the cart an
CERTPE &P e 2. conrgafiedmtacEbe diig ltiogckray nso 2tharid the, cart is

wWhetgidbia Bydhaul i:6ra20nGYdindes §s b%dépw?aéi%nepgége
13. lafm 11

on a gui de nenber. A system according to cla

or 12, wherein at least two pairs_ of hydraulic o
el iHIEFS FFECEIEULi Bt e@lad® hot hevherein ~ spid papkatigw axis is

npykngideleant WalbigespREithions hi e i FdIgtr k@ atd drilling

one pair faor noving the cantilever with respect to

t fig9cat9- ?%Sﬁha}ce&bgﬁs?%?ﬁgaécSFH?%QHGF@eény of the

precedi ng clainms, wherein the tower is fixedly

ant aghiedh taecvhéimanid lkavest fHeferabliynatclbifs, wherein one or

OHE L MRPd- 819 OL I N At Loy SLec: ' -
ylinders are associated with the supporting cart

for moving the cart and/or the cantilever.

A system according to claims 2 and 11, wherein a hydraulic

cylinder is adapted to engage on a guide member.

A system according to claim 11 or 12, wherein at least two pairs
of hydraulic cylinders are associated with the cart; one pair for
moving the cart with respect to the drilling rig and one pair for

moving the cantilever with respect to the cart.

A system according to any of the preceding claims, wherein the
tower is fixedly attached to the cantilever, preferably at the

outermost end of the cantilever.

A system according to any of the preceding claims, wherein said

tower 1s a mast having an essentially closed outer wall.
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16.

17.

18.

19.

20.

15. A systemaccording to any of the preceding clainms,
wherein said tower is a mast having an essentially

w@bmgessosut er wal | . WO 2004/ 035985 PCT/ NL2003/ BODX0O£03/000700

-20 16. A system according tp any of the preceding
clainms, wherein the tower is provided with and a
troIIey whi ch is novably nounted on the tower and is

pi oy stech Wdddraigyi QQeEm%agg M@rﬁf&: 1'?1%' %tlaglgs C@l@éﬁaln the

is provided for nbvin trolley relative

t B 18 E?va@é%/gﬁtléiﬁ ageéor d‘irrigllted ghyclof 13 h@vably mounted on

priecedidg ehai 05, p%ﬁ@%ﬂnwxc'@{% gq:rllpbla!rngaﬁci gwﬂesre"i‘n ? hoisting
nmenher , of the&%rou Conpl i ant™ Tower, ep

CES'Eor S VREXED dafSPAF@VlégTEIi}i%i’fdfr‘?lilé@ mlaaim@renro The touer.
Tenpor ary Ten3|on Leg Platform a Sem Subnersible

rA gsyskaak-aldgopiadd ofdn argnd AVyme @@Ebeéiﬁé)cigngS wlerein said

m accordjng to of the precedi ng clains,

e ATRCERE L B0k Shrths ohoipar & GPROMaRy Bewer, 2 Deep
CDWEﬂh’@GﬁB@@n ﬁéhse& Sy&tSBABﬁC@rTﬂdﬂgohoLEQYPﬁﬁtﬂd&g Eemporary

ecedin wher e east .one first setbac
p{en place eige5| f?ﬁ% t%mgﬁmhnaugﬁeﬁs %&F dfe PRFETUp platform
pmpbmbobeﬁulbfph@ced besides the tower. 15 20. A
nmet hod for installing driIIing equi pnent on ? sub- sea

I I he wel | npri.sLn pl.ac
2§s%é%%%c€%r5%%% 0 oﬁgupfﬁp%%e Fe?%gupieléﬂpﬁg #herein said
ctaiitid evael argl rgwar daid lofngnetmidrav cogs dridtlibng
equi pnent and a cantilever with a tower near a well;

20 stﬂHﬂE%Eddﬂalh?et%aghbl%&th%b%M%c%H§n%BL#Qﬁﬂg vHYreln at

usi ng the p ing cait between the ca ever’ an
t 2 rPPP|ﬁ@rﬁggsetkﬁcﬁmh§kpﬁ90@® kRr4ilde ddei preat fxdmt least
t e @ﬁk%k'ﬁibéﬁa@k@§'f§lﬁﬂageﬁoyggidegrgﬂgr@gwé% a nmulti

purpose tomer mherein said nulti purpose tower

i ses: ogn the top side provided 25 with
&P hBP‘oéRg f?%(‘éao“ijy}né‘oﬁﬁje]c]tlé’& £guipment Q| Syb-akd ckell and

| Grimovabl ynd ivead esbmpiiesimgst, and on the bottom side

IS provided With a gripper; hoist, a hoisting cable
attach%p
c1ng a system according to one or more of the preceding
claims including a drilling rig having drilling equipment

and a cantilever with a tower near a well;

b. orienting the cantilever above the wellhead; by using the

supporting cart between the cantilever and the drilling rig;

c. picking up drill equipment from the drilling rig using the
tower, preferably a multi purpose tower wherein said multi
purpose tower comprises: a mast, on the top side provided
with cable blocks fixedly connected to it; a trolley, which
is movably fixed on the mast, and on the bottom side is
provided with a gripper; hoist, a hoisting cable attached to
a winch, the hoisting cable being guided over the cable

blocks of both the mast and the trolley, and it being
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a w nch, the hoisting cable being guided over the
cable blocks of both the mast and the trolley, and it

wheing33ngs 2004/ 035985 PCT/ NL2003/ 000700 -21 ppGENDL@®3/000700

to nove the trolley relatlv? to the mast with the aid
of the hoisting cable; pl‘acing the drilling
equi pnent on the sub-sea well e. connecting the
eqU|pq§ﬂ; L9t he S welh i an r|I LN
SlA ﬁethoﬁyfor econn%%gl%%%%%lve % L gaéglw1th the
conprl%Mh@f éheﬁkaéﬁﬁggaxgysmen1accord|ng to one or
nmore of the preceding claims including a drilling
havi ngpia cdagkemd tdridnihgi 'Jlﬂllpﬁgﬁlt Qﬁ?“&‘heagﬁlb Pea well
cantil ever and a tower near a wel . orienting
the cantil ever above the mellhead u3|ng t he
supporfIGtary Her REBHPTHE EQntRe sWrsaadveiie and
drilling rig; <c. disconnecting drilling equipmrment
ff.om tdvd 1wehd; tik weilcki ng up the drilling equiprent
using the tower, preferably a nulti purpose tower;
[ t ur po tower, 15 ¢ rises; a mast, on the
%Qn%tggé %ﬁ%&%ﬁoﬁmﬁf?ﬁx%ggl%Vb%gpﬁgm?f%ﬁﬁpy connect ed
toit; atrolley, which is novably fixed on the mast,
andaemlasanbost @msénd@d@rpiwi dedonw tdr anorgr iofpehe preceding
hoi st ,qa ;hQi st W nch, the
hoi sting cable C!ki)gldgg gui gi (Lﬁg\ll}gg %%Vln%bfae %ﬁcg(ck‘%lthf drilling
bot h ZEtikeenbsindamd cehel tavel| ayd arndvwet beimg well;
possible to nove the trolley relative to the nast
Wit B the akdn®f drle bolsting, cahle: and %elfﬂéga.ngu31ng the

drilling equipnent on the drilling rig
supporting cart between the cantllever and the drilling rig;

c. disconnecting drilling equipment from the well;

d. picking up the drilling equipment wusing the tower,
preferably a multi purpose tower; said multi purpose tower
comprises: a mast, on the top side provided with cable
blocks fixedly connected to it; a trolley, which is movably
fixed on the mast, and on the bottom side is provided with a
gripper; hoist, a hoisting cable attached to a winch, the
hoisting cable being guided over the cable blocks of both
the mast and the trolley, and it being possible to move the
trolley relative to the mast with the aid of the hoisting

cable; and

e. placing drilling equipment on the drilling rig.



