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SELFERECTING RIG Abstract: A self-erecting rig is adapted

depl oynent on a platformand includes hydraulic jacks and rails. The rig
structure is nade up of stacked, interlocking nodules having open areas
pre-fitted wwth well equi pnent such as nud punps, nud tanks, and power
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hydraulic jacks. Hydraulic jacks, also fixed onto the platform are

configured to rel easably engage and giexate the nodul es. During depl oynent,
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{54) Title: SELF-ERECTING RIG

(57) Abstract: A self-erecting rig is adapted
for deployment on a platform and includes
hydranlic jacks and rails. The rig structure
is made up of stacked, interlocking modules
having open areas pre-fitted with well
equipment such as mud pumps, mud tanks,
and power packs. The rails are disposed on a
platform and guide the modules to the hydraulic
jacks. Hydranlic jacks, also fixed onto the
platform, are configured to releasably engage
and elevate the modules. During deployment,
the jacks engage a module and hoist it to a
pre-determined height. While the engaged
module is suspended, another module is slid
immediately below. After the two modules
interlock, the jacks repeat the process.
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RESEARCH OR DEVELOPMENT Not Appl i cabl e. BACKGROUND OF THE ‘| NVENTI#9 298] el o

of the Invention The present invention generally relates to rigs adapted to

support well construction and work-over operations. Mre particularly, the

present invention relates to self-erecting rigs. In another aspect, the

present invention relates |mmmmwmmwmmmmq mMMMMﬁures

confi guree Py et at ed

" Art Cost effective productlon of oil or gas reserves requires, art

- surface su%@ﬁtm . kel MEAP FTOTE, @g@ﬁ@mﬁeﬂt h‘fa'tﬂ“’é@fe"m#m“ ’d‘r‘i’el" 4ng and
t

conpl eti on Gl e HGEs VRl BF - ap i e bﬁ{f "ﬁgéﬁfg'f' Kbdssne

dr awbacks re uce the cost effectiveness of util izing drilling and

npletwdmmsystens to construct new wells and work over existing wells.
V%lle t e “Hpas gﬂ APLTIsERE “Yerdirare in reference to an offshore

J

pl atform fﬁese acks may also be found in other situations. First,
wel | operations utilizing prior art rigs tend to occupy a significant
anount of deck space. Typically, floating platfornms are nmassive structures
that are designed to withstand decades of service in a harsh ocean
environnent. Despite the enornous overall size of these offshore
pl atforns, the deck on a given offshore platformcan becone crowded with
various well equipnment. Because the |ack of deck space may linmt options
in operation sequencing or selection of equipnent, it is usually desirable
to mnimze the anount of equipnent on the platformdeck. Prior art rigs
are deployed in conjunction with nud tanks, power packs, nud punps,
bl ow- out preventer. accumul ators, and ot her equi pnent. This equi pnent is
usually |ocated adjacent to the prior art rig. Thus, the rig and rel ated
equi pnent have a relatively large "footprint" that reduces the anount of
avai |l abl e -deck space. 1 15 June 2005 Also, the erection of prior art rigs
and rel ated equi pment can be time consum ng and effort intensive. Prior art
rigs and rel ated equi pnent are usually assenbl ed pi ece by piece at the
offshore facility. This operation usually requires up to hundreds of
individual "lifts." That is, each piece of




equi pment nust be lifted and handl ed a nunber of times before fiPd4e 2805
installation. Further, while an offshore platformnay have dedi cated
cranes for general uses, a "leapfrog" crane is usually required to lift
and handl e the bul ky conponents of the prior art rig and rel ated equi pnent.
Thus, construction of prior art rigs reduces the overall cost

effectiveness of well activi tEEIEF-EW i nvention overcones these and
ot her drawbacks of the prior art.. THE PREFERRED EMBODI MENT A

preferred enbodi rremcga L@%@@»}O' | ' ﬁ@ﬁ@sa rig adapted for
depl oynment on a pla osrsm and 1 nc ud@ﬁﬁﬁq%@%ac s and rails. The rig

structure in ' tA L at chi mechani sm
to interl ock%%ﬁ%gegﬁ%&%o&ggfles. gbednggﬁﬁ;e%o?%&'lr}gé(%z)glg’rr‘{fsmgfrﬁeag@c\?\ﬁnhi ntheir
struct ur&riiaklcNo. $D/356,049 filed Demjbbrptﬁaﬂ@(;%amibn&iﬂedﬂﬂ&lfp&vp@g Rigt andifuieber and 15
power p i | nt = f t t ures - -
before s‘ﬁl %tf)g rr%) rﬁ E.tl%teﬁﬂgp@g? %%loéregﬂ%lgn(]:qef é%@’d?zbﬁ%??%eﬂ}%g}éisg?%@o%gg&on a

pl at f or MCaakiliing Rig" Goktehepabgidoompotaedhiyeinlvy deferehdec j acks. Hydraulic j acks,

al so fixed onto th 18 ' | y engage and
el evat e the nodul eS'.FR *‘ﬁ %%% Is placed onto the
rails and trolleyed to th it Pf ; j acks, when actuat ed,

engage the f'élrsé rﬁga%géee and hoist it to a pre-determ ned height. A second
nmodul e is t hERtSr low the first nodule. The jacks then lower the first
nodul e onto the second NMpACKGRASNDIOF THE NVENOWN seats on the second
nodul e, the serf-latching nechanismlocks the two nodul es together.

Ther eaf tppdld oftthEInjeailss el ease the first nodule, return to their initial
position, engage the second nodul e, and hoist the first and second nodul es.

A third mdwh@gr'rb]s%nﬁh%?lﬁ&%%‘éfgﬂgﬁlaiés 1 HigPalptSE (oM Bpd#DH Sonstfdor &1fd Pr ocess

repeats. Thus, e preferre odi nent "conprises a conbi nation of features

and adv &eelseies oparaians. dMamsi narticelady, taispseririaveption wlates o spi-arating Fiehr For
~devi ces g, dfig et S &&ﬁf vk Rioh SERES to géﬁ&ééﬁﬁgﬁgéﬁgﬁﬁg fRtuME bthucRfesOt her
w il b dily i e

feat ures, ere apparent to those s I'h the art upon

r eadi ng configufed id wpparcand boese el egligraant.pt i on of the preferred enbodi nents of
the inv Ed Eomﬁ’%l@' g rring to the acconpanyi ng drawi ngs. | n accordance
with a ] i nvention, there is provided a rig apparatus for
drilling a webdt effetipe peidnciionaf pillor ghd teyereds requites, an part,rsudfbagrsepportaandet  of

ai 1S Qhulf 3RARR Y B%nbARMPE ol 458 Hecoh Wik e HheoBS b 10 @ 2

art drilling rigs have inherent drawbacks that reduce the cost effectiveness of utilizing drilling

‘and completion systems to construct new wells and work over existing wells. While the
drawbacks discussed below are in reference to an offshore platform, these drawbacks may also
be found in other situations.
First, well opcrations.utilizing prior art rigs tend to occupy a significant amount of deck
space. Typically, floating platforms are massive structures that are designed to withstand .
decades of service in a harsh ocean environment. Despite the enormous overall size of these
- offshore platforms, the deck on a given offshore platform can become crowded with various
well equipment. Because the lack of deck space may limit options in operation sequencing or
selection of equipment, it is usually desirable to minimize the amount of equipment on the
platform-deck. Prior art rigs are deployed in conjunction with mud tanks, power packs, mud
~ pumps, blow-out preventer. accumulators, and other equipment. This equipment is usually
located adjacent to the prior.art rig. Thus, the rig and related equipment have a relatively large

"footprint” that reduces the amount of available deck space,




- ------ ---- --- - 15 June 2005 second position; and at 1east one

hydraul ic jack for raising the nodular structures, allow ng another nodul ar
structure to be inserted underneath the raised nodul ar structung.e.spgh that
t he nodul ar structures are stacked adjacent to one another. In accordance
Wi th a second aspect of the invention, there is provided a rig apparatus
for drilli Adsoathevetebtiononfipripsarinugs and pdlatechéquipment camdatuiinzercogsuming andesgforta neans

for transporti-ng. th i;rst Y econd
o AR08 U 0 S WAl DA BERIC il iloecond
nodul dxcility.rihid eopeeatipo usuaby ragsisestupdo bnadikedsef individue! Yliiss dhamsdedchrpisterafct ur e

such that the nodul tructures are. stacked,adjacent .to one ano rin
The ‘s cOBRABLERe! e =hd BRHIETa dfeh OB AR SR EER] s befiort ROURF o,
t her e viltile pn off$hdechlstfodinmuythavedddisated kiahes foggemeralvades, a "tapfpsg” srang is wudliyr st
frame;, a.lifti er, rel easabl ttached t saigﬂfi t frame rai se
o d Fropied o b T ne SRS Ehpetent 2 st PR g e Al BB T e
bei ng comsteetibeotiritaranaddsitedites fhelostrallrcasieidptivelas of wall dogvitamber . I n
accordance with a fourth aspect of the in en(g_ﬁil N t gﬁée s provided a
Tot hod for  er ed i TP ROYerEReyes fese 1og RBPR e Higeks b P PRor ™ 1 r st 11 arme;
novi ng a second franme QYONAVIARYIOF B PREFERRED FRBEODIMBNT | owering said first
frane onto said second frame., BRI EF. DESCRI PTI ON OF THE W NGS For a nore
detai | ed déSerieped BRbSimes gt areesot EReEiRn T “5PJ3PF?€ %@'@ﬂ?eﬂtﬁvé‘nt i on,
ref er egfr ddd RRIIRE hidR4lfic t Bcks NhdaRaIQ MPRN Yo SndhuiViiiRles \WABKERT Roddldsgur e 1
I's a perspective view of a preferred enbodi ment of a self-erecting rig;
incorporating a serf-latching mechanism to interlock adjacent modules. The modules include open
areas within their structure for storing well equipment such as mud pumps, mud tanks, and 15 power
packs. This equipment is pre-fitted into the modular structures before shipment to the offshore
facility. The rails are disposed on a platform and guide the modules to the hydraulic jacks. Hydraulic
jacks, also fixed onto the platform, are configured to releasably engage and elevate the modules.
During deployment, a first module is placed onto the rails and trolleyed to the hydraulic
jacks. The jacks, when actuated, engage the first module and hoist it to a pre-determined height.
A second module is then slid below the first module. The jacks then lower the first module onto
the second module. As the first module seats on the second module, the serf-latching
- mechanism locks the two modules together. Thereafter, the jacks release the first module, return
- to their initial position, engage the second module, and hoist the first and second modules. A
. third module is slid below the first and second module, and the process repeats.
Thus, the preferred embodiment comprises a combination of features and advantages
“that enable it to overcome various problems of prior device_s. The various characteristics
described above, as well as other features, will be readily apparent to those skilled in the art

upon reading the following detailed description of the preferred embodiments of the invention,

and by referring to the accompanying drawings.

In accordance with a first aspect of the invention, there is provided a rig apparatus for
drilling a well comprising:
a plurality of modular structures;

a set of rails for transporting the modular structures from a first position to a




2a 15 June 2005 Figure 2A is a perspective view of an enbodi nent of a“
nodul e used in a preferred rig; Figure 2B is a side view of a enbodi nent of
a nodule used in a preferred rig; and Figure 3 is an cutaway,sgadyjsew of a
enbodinent of a lift used in a preferred rig. DETAILED DESCRI PTION OF THE
PREFERRED EMBCDI MENT A preferred enbodinent of a rig nade in accordance

Wi th gﬂgm@ﬁ%§$gﬁmhnvention may be used on a platformconstructed to carry
out hydrocarbon exploration and recovery operations either offshore or on
| and. The pr ef etleastioneihydmpulid jrck far raising e m@%m@nﬂwuﬂ anpthpryeedulag

wor ki . : : A . a

St e T o (el Pllbope th bt Bt R SRl U Bl R LB E

depl oytaehed adingtnidp encanpher. of bott om hol e assenblies (BHAs). For sinplicity,
however, the enbodi ments of the present invention will be described with
reference yf Qc8fianceQbited\QEshdtspdct bftfle RlvEAHR! MereREfi6Videl B Ag APt i OUre 1,
there is shown an offshore platform 10 having a deck 12 and skids 14.

Pr ef edrilliag # wgll aaprisingsi ch is fixed (e.g., bolted) onto skids 14, includes
modul es 200, r 3Bl nfdRlal RGkHe400. For clarity, not shown in Figure 1
are the various" equi pnent, facilities, and ancillary conponents typically
found on wel | plmeany forstranyposing the anesdular sepeieres femed AT rpesitipy & auseF@dpunps
and hoses;, eIeP&ﬁkﬁqhdcables, data transm ssion wires, living quarters,
storage facilities, and other equi pment conponents and facilities that are

known to t hosgnRhns@6:dhisiag the Botihihr striicthBE aRdving AROMEF hbd¥hr RO gure 2A,
nmodul e 200 is preferably a prefabricated standardi zed nodular structure

t hat bamsereedypdaresathabe wisehmadulansivagiyre syghdapt the prdulgpsitugtupes age franme 202, a
top f@ggﬁdggéz [oTol g M el W ET T (S @#&fpi nner frame 208, and side frames 210.
An exenpl ar eﬁﬁ%ené#bn 5? nnﬁﬁﬁgmgoonnay be thirty feet by thirty feet and
ten feet in height. As will be wunderstood by one of ordinary skill inthe
art, nodul & agordagse With 7 thirdaspeeiof theanyoptigmyhare wrevaded agirpevs i grillisg g
Utili%%HQB¥1ﬁ4 er of acceptable frame structures. It is preferred that the
framework. 8l tiH tely used provides for storage areas suitable for housing
- wel | equi pnenta@otfrgendi ng application U S ~Application, titled "CT
Drilling Rig," S. Pat ent | i.cation i, al .. 09/ 072, filed on
pecenber 15, 280bnmeePa de T ae Rrua fm Pduisdt RS | o

i ncorporated bysdeeficamcand or all purposes. Inner frane 208 defines an open
shaft that for Q?nogirr]lg Om%g rE tl;(s)e%;[m 02 efb%{ng I;rllo%eajﬁpeoun&e!:rhe%'ff)rtge first frame by the

moving member.

In accordance with a fourth aspect of the invention, there is provided a method for erecting
© - arig structure, comprising:
raising a first frame;
moving a second frame underneath said first frame; and

lowering said first frame onto said second frame.

BRIEF DESCRIPTION OF THE DRAWINGS
For a more detailed description of the preferred embodiment of the present invention,
reference will now be made to the accompanying drawings, wherein:

Figure 1 is a perspective view of a preferred embodiment of a self-erecting rig;

2a




fitted with a

1). Inner frame 208 al so provides the foundation against which e 2005
equi pnent, such as powered arns, nay be suspended. Such equi pnent is
described in co-pending U S. Application Serial No. 09n39,072, titled "CT
Drilling RRg." Referring nowto Figure 2B, side franes 210 are each
provided with lifting pads 214. One lifting pad 214 is wel ded, or -otherw se

secured, to .Nek .S - j fLing pad
214 i ncl udes ﬁﬁ%o%ﬁ%%ﬁ%é%%&lgﬂgﬁg%gﬂgf|££nntg g@?%’%ﬁ?"ng W t %‘(I rJIE’T(.ilcks 400
(Figure 1) i FigueRBineriddeiseof bedbddisheniwt 8 hodulel usedsia aprefsred rigoadt hat 1§ fti ng
pads 214 may | ' A | £ 1.0n. . reing still to
Fi gure 2B, m)d"’t‘:ﬁlfe esqgg%gg‘?‘gag eﬁﬂﬁlﬁgggéédé%gg%&g%ﬁ#a‘%?%g%lpé%%%ﬁff& Sel f-
actuati ng | at ch DETATLRED DRSCRIPTIONDIETIAE FREFERRER EMBOIBIESEE on t he four
out - board cor,ners o t f . 204, and a le. . ' ed on
The four out A REPa reRlocs) SR BB BTG infehpLhaDRE T 1
st acked,usekbd a platfomi tongiriotddath carhbout hyfoediamadxploratiSOafd 0ovegoopekatiant and
conforms.to ot her i cahl e st andar.ds.t hat vern | at chi.n
rechant et B8l b UaRE Pive pRfera He P ERET Rk b0 SR BOVRIPes AP, .
exerr})I arSﬁiﬂgﬁﬁﬁﬂlﬁﬁfng' g}ﬂ dﬂ&yuiuﬁl;]& La?bilidallagl&b aaﬂ)tetdmeamd_vreﬁb@:an'mm_ eferralnty a
conpl enent ar eyed_s] ot t he femal e. connect or . e fin
oDt pornbIR , HRCIeRCeP R A Goesion o Rgtord pole ageries B HAS oo o 1
a Py| eveﬁim licﬁj?lemﬁéveﬁ"ﬂgﬂ édeHoMi 'nﬁehb!is lok thi; Ip]fdséiﬁ ;@eﬁﬁgmvtn bé ﬁé‘sﬁﬂﬁHdF_ ' ZzﬁgltAr&Bfen?’l?/ nu gggr
of latch desjigns It e suitable. Referring back to Figur : ul es
incorpoﬁa%gﬁsgﬁﬁﬂgﬁﬁsehﬁw-m%tﬁ#‘*‘é@retbﬂwree’eé?wB%éafﬁ?hcgaalﬁ t. Vhile
the typepdhavifgs iRFANandBidsVa! YreftpReg RE 10T whikhtidxeaqt. b Bolefl) dnhfskideah,
construction or work-over operation at hand, an exenplary arrangenent of

vel | equnqiedentnodules 200yseilsi300 srsiGacks 4Q0s Fopglirigdiot shewn inddewm ¢ asftheotagipiar y ski | |
in the ipen! fcilfes f ARahd; | SfiCrypiSaly Hn AASHAtRRE THeld Ren®QUi pent

i s not ?ﬁ% | ntqgt e ’fﬁﬁg‘ﬁi_r‘de@gé’?%?u 23 ‘ﬁ%fﬁ;ﬁ%ﬁ gure i?Llf a first nodule 230
may i nclinde genpmiors. dydragicaupiphanditivscsnaeniticel gablgs. datsitimsmissionovisedivingar ns,

cont 1 ol B! SuorGOTUMALS Ak U Yh R oA Bia HBBHLUIRMES o feeded o
cont r ol cofistruction opéerations and production activities. A second
nmodul e 2H®e ofeydibary £Kill ingbe ak.t h  equi pnent and tooling, such as accunul ators,

Lo, SumRort SRRl Ol B BEERUAL AR08 lorerby ek liRlY s dnudilY O
ycrilga | C power pac 0 sup of ¢ ["1*"operat’i ons. fourth
nodul e 26diuixastrubard thittcen bavptelvadaddvithumpipmedt. Mbdule 2fifchab e ré&r Grame 202,rac| ude t he

mud tanks.th suppl he j1lin | ui Al .of . thi qui_pnent, i s

pre-fit ttcg)dﬁ?nm 4t ﬁﬁgqo\ﬁ? vorﬁeegﬁ,\%mngr Erame &)8, an su?e framcssﬂs %n exemplary
~dimension of module 200 may be thirty feet by thirty feet and ten feet in height. As will be

understood by one of ordinary skill in the art, module 200 may be formed of nearly any required

- dimension, and utilize any number of acceptable frame structures. It is preferred that the

2N

. framework .liltimately used provides for storage areas suitable for housing well equipment. Co-
pending application U.S. Application, titled "CT Drilling Rig," U.S. Patent Application Serial
-No. 09/739,072, filed on December 15, 2000 discloses embodinients of modulie designs and is

~ incorporated by reference for all purposes.
Inner frame 208 defines an open shaft that forms an open throat 102 for rig 100 (Figure
1). Inner frame 208 also provides the foundation against which well equipment, such as
powered arms, may be suspended. Such equipment is described in co-pending U.S. Application
Serial No..09/739,072, titled "CT Drilling Rig." Referring now to Figure 2B, side frames 210
- are each provided with lifting pads 214. One lifting pad 214 is welded, or otherwise secured, to
the bottom comers of each side frame 210. Each lifting pad 214 includes a bore 216 for




nodul es 200 prior to shipnment to offshore platform 10. Thus, n&?#ﬂﬂ%maoes
nodul e 200 act as a support structure for this equi pnent during well
operations, nodule 200 acts as a storage container that facilitates the
transportation and |ifting and handling for well equipnent. Rails 300
provi de a guide for transporting nodul es 200 torig 100 ~Rails 300 are

f 02
E;?I grgg% pr#%&%&%{ggﬁ?ﬂgj@g&ﬁ? at en l%gﬁvof[ tl&lr%%&gﬁiéghandl i ng
equi pmmmnsmwmwﬂmmawoom@nmwgrz@o 200. AI ter nat ively, rails 300
b di f i ; N
may be mod 'R%% gl ﬁgg%ﬂ:%ﬁfﬁ? xgb Pﬂ@% Oﬁbiﬁz&f%%eﬁ%th TateHf @l Rgye rollers,

or belts to in erring no igures 1 and
3, | acksact@lnglaidp @h?eﬁtneluda aeingle comaetor 220 diispesd 20 the fdur outrgoami gorners of

erectio eratl n I fixed to
each sklr}/gﬁl%%ﬁéf% er orf % EZZCE §Je§2€g1e¥our useééﬁigé b(%fong on factors
such as 206e Beeaugehmodtﬂek mmmy bds ;taakéd, sélfiﬁuahugwﬂom is mam;rsmeoomach j ack
i ncludes_a i.ng 402, a |i a actabl e.,l. gck- 406. Housi ng
405 pr orelel BdSnEeR wint pibtrarplian Hindish Bl PE RyeR iR ARRIS |
sur roundisedto secié perterlly andkeal Saagerohmines. Ong exanpiaryJatth designnpay v
occurri fro unlntended contact with ulic lift 404 nmay be
o Known THheet B i caBiestor A Sanbthesty k5 aopgs g B eodretioh Beau | ¢
Fluid i o gopal :mﬁm“s‘f"m‘“?%‘e%*@ B e Aol o i 0 15
uid is usya e on offshore facilit raul i uidis
not avaid§ %d“‘%)’a?ﬁ yillyecognigehatany pEnbes gtclaglqs*g&séﬁg ep%‘ifé:\l ‘sour ce
such as el eCREfeﬁinE)baclﬁ@'F@@M' RoduRE 20 186dcpdrites GPeR interfR YPpdc@hdagtedtonOr m gear
may al so be used as the |lifting nmechanism Affixed to the end of lift 404

Ci's retr deaekypwell pgrrpmgng g Whils the tineiof eqripmssbmay,pay depepding e the paEof et ween an
ext endeqyelR@SkhdtRR or %ﬁd—c%@&&ﬂm@é at hand, a@&@n@a&ﬁ&faﬁg&ﬂt Bogdit dgfipmetesi gnat ed

as "R " Actuation na acconpl i shed nown hydraul ic ci rcwts or by

known elf @@?M@Qﬁ@ﬁ%@@vsﬂﬁmseonﬁoiiqri@narbs@léwdb@alwgtﬂﬁlb@f@mﬂ@rmth&@k rod 406
d th
enters Qgélﬁg%&ﬁesgﬁbeldh% Sléa%@gﬁﬁt i€dt sﬂdﬂngiﬂrtl%@}eg !R%fe}%rlg] no@eto UL OE:IOZOGt aﬁf:l

any numb engage ani sns nmay be
li fting fssiancgnls 28¢F- gy inclei)a mﬁuuonwmbm eTheImcimtpn@ erbih maylhmgs mmél i m nat ed

DY U1 Mol GEAhARLSCRR Skl Oha R hdEhiash Ao PIU bt 108 The

retracta et WO 'ofm a support sur ace on h rmdul
bot t om: feomstrectiai Gpdritiogs med phyduction lackivitees.t .A. Rebsl modde B4Qvntap bEifiled avilB, |7 ft
404 pref eiably & SUALe S Y M SmaRrs2l shitta b0 oSN e 2fBOP) stack. A |
third module 250 may be fitted with a hydraulic power pack to support well operations. A
fourth module 260 may be fitted with mud pumps. A fifth module 270 may include the mud

tanks that sﬁpply the drlling fluid. All of this equipment is pre-fitted into their respective

)

modules 200 prior to shipment to offshore platform 10. Thus, not only does module 200 act as a
support structure for this equipment during well operations, module 200 acts as a storage
container that facilitates the transportation and lifting and handling for well equipment.

_ Rails 300 provide a guide for transporting modules 200 to rig 100. Rails 300 are
preferably I-beams that extend from a landing 302 into rig throat 102. Rails 300 provide a
support surface that enable other lifting and handling equipment, such as a trolley, to move
module 200. Alternatively, rails 300 may be modified to incorporate equipment such as puﬂeys,

- chains, rollers, or belts to independently move module 200.

| Referring now to Figures 1 and 3, jacks 400 cooperate fo hoist/lower modules 200
during rig erection/disassembly operations. Preferably, two jacks 400 are fixed to each skid 14.

. Greater or fewc: jacks 400 may be used depending on factors such as the weight and stability of




nodul e 200 pl us sone additional clearance distance. For exanpl el,”f"b‘?zog5
nodul e height of ten feet, lift 404 el evates nodule 200 (Figure 1) about
twelve feet. That is, lift 404, in this exanple, has a stroke of about
twel ve feet. Lift 404 al so has three static positions, designed as "A"
"B," and "C." Static position "A" represents the | owest pre-elevated

POSi t1 ONmedules 120, Ff-jadid ihéludt8 % houﬁh?\ﬂm a5 AO4) LA a feRbcRibleSToaltiod 408Si i On

"C' at the full stroke distance 404, al so_shown in phantom enters

static paeising §H2 protecishiatk 400 interngls drom dasenge arising fremtcon@stoviiesurrndinge 200
bel ow. léﬁui?nﬁﬁt%@%fs@ﬂnﬁé%ﬂlr%y@&ﬂ&s §bmiiRB RRRURHALSGH WAt ERNQHa SRR, each of

t he nodul 200 are fitt wth a specific plece of equipnment, e.g., nud

tanks, nigek Hipslydmyliy G404 pawbe 2 Ipwnsmst@ﬂ@ma@@@mmrowrw&ﬁcby

! o h of
T hose it hidfiatic BN SRR S i pete S oBEuD RA62 bocabibMFAAIE cach of
faci | i t yiuid is usnallgavedebisonontshere Facilities, Thhydmulicfitid ismot dveilahsdlift &4 mache r om t he
1 AnSPOT Mg At ol Bk, s SAHIDI KO g 3 chegQpsfr cach
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the two ules. are a t he suspende noaul e rom
posi 1 oo 5y L S ghesegert HEUHaNSTLHALE HABHE: SURH BAMED 001 1§ on
"B, " t haifaml gdaad (Fﬁgﬂiﬁd 28). aFeNeAspRE Efiap ipad 2142 hhyesgdfainaéd b ukiig ast abi ity
of the two m)d%”&(s % ) verlflepd g‘plﬁock rwéis aﬂ«% ?aeturxrel thgtahelr

r et r act defa5Re palish(nots oymnﬁt%ﬂfl&ﬂ?clwd‘iﬁgsﬁ% &P

| ock-r odsy ﬁsme@wmﬁnioem%omnﬁmmmm Peddla gRdul es. V\hen the

lifts reac osition "C " the above steps are repeated for successive

nmodul es. OncBefgiing npyydo ﬁ’ﬁﬁﬁﬁekft éQ%PfFfﬁfale&@éateStIﬁ ulec?00 % lepsy thedwighlcafi ons are
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. Thus, it can be"seen that the preferred rig éﬁﬂbe constructed w t hout need
of a speetilifid04 elavaiesannsisle 200 (Figurh Draberit mlvqfaﬁuahatamhﬁﬁ%m thiigxample,can aI SO

be seen hﬁpﬂtmﬁgw & Wvelve feet. Lift 404 also has three static positions, designed as "A," "B,"
-and "C." Static position "A" represents the lowest pre-elevated position of lift 404. Lift 404,
shown in phantom, takes static position "C" at the full stroke distance. Lift 404, also shown in

- phantom, enters static position "B" when setting one module 200 onto another module 200
below. :

In a preferred deployment of the above-described embodiment, each of the modules 200

are fitted with a specific piece of equipment, e.g., mud tanks, mud pumps, hydraulic power

- packs, a BOP accumulators, and monitoring stations. Transport vehicles, such as barges,

| transport each of these modules to the offshore facility. The cranes of the offshore facility, in a

succession of lifts, move each of the modules 200 from the transport vehicle to, vitimately, the

landing of the rails 300. Fdr each module 200, the following subsequent steps are taken. A

trolley moves the module 200 along the rails 300 and into the rig throat 102. Once the module

" Iifting pads 214 are aligned to the jacks 400, the lock-rods 406, when actuated, move to their

' extended position "E" and engage the module lifting pads 214. The module 200 now secured in

the jacks 400 is hoisted from posit_ion "A" to position "C." With this module 200 suspended in




that woul d ot herwi se occupy the deck of the of fshore platform il IA%g%2 or ed

within the preferred rig itself. Thus, the relatively small "footprint" of
the preferred rig frees up val uabl e deck space for other offshore
activities. Mreover, this small "footprint” enables the preferred rig to

be deployed in a greater nunber of offshore platforns. Also, it is
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limtin variations ,.an ifications o thesste n ratus are
possi bl govﬁ?hﬁﬂéf‘f@mﬂﬁﬁi’?ﬁt’r?t eq@cr;gﬁ SPs £ EEPPARAIAT SU65FS %c%‘@%“ 89%0 he scope
- of prot Qﬁémsdiﬂds%rdlﬁblabd Heln@sbsiay dohfectiGi¥ReCkhite tipSind edtitidnabduipmentimay but i s
only limte t he clalga that follow, the scope of which shall include

al | eqwb&&jﬁé‘ﬁ‘i%‘“‘bﬂ’e%é’* sct matter of the claims. 6 15 June 2005 CLAIMS
WHAT IS -CLAI 3, litSanlbe fech | tBat ARG Prefdried rf%)f:andbé lobisfiGotel Wathbut GRBPOE 2 Ng: - a
plurality of nodul ar structures; a set rails, the nodul ar sfructures

bei ng  mspeiAEe aswnes Al with mggRmal fpanyalripteryepiions il can alsBd§| setothak SIURMERc ond

POSi ti Ofyyt %ﬁd%mehﬁﬁ%&lﬁpﬁmw@w&fsu@&ﬂﬂa&&ﬁl if Rdvpdtited Mithih @RSty of the
plurality of nodular stfuctures, at |east one other of thed’g‘lpurallty of

modul ar rigrselst Thuadhayelatively seally “fasgprint o the pesfarred gigdrepnvm winakls deeketPasst r uct ur es
h th 3L h 2.
suc e &bl S O?Jmft&f mﬁ&f%@é &ﬁs%nﬁahaﬁ&?m{: rekBE EEE PRS2 acher -

The ri g appara wher el n eac raI Ity of nodul ar
st r uct urdegloysdda gfeater tmsber ofrgffshare platforms o dlsor i irecontgmplated that gheepreferradot t om

tr ane, ai W&; AR S&Q&s Yo é%l;n%ra? | Eote controls, and other 'systems than can

- enable a nearly automated erection of the rig. Moreover, because of thc modular nature of the

rig, the jacking mechanism and the pre-installation of the equipment into the modules, the
preferred rig can be constructed in a much shorter time than a prior art rig.
While preferred embodiments of this invention have been shown and described,
- modifications thereof can be made by one skilled in the art without departing from the spirit or
teaching of this invention. The embodiments described herein are exemplary only and are not
limiting. Many variations and modifications of the sysiem and apparatus are possible and are
‘within the scope of the invention. Accordingly, the scope of protection is not limited to the
embodiments described herein, but is only limited by the claims that follow, the scope of which
shall include all equivalents of the subject matter of the claims.




frames such that the franes form open internal spaces. 3. The Hédmgﬁﬁg?
of claim2 wherein the open internal spaces are adapted to receive well
equi pnent. 4. The rig apparatus of claim3 wherein the well equi pnent

i ncludes but is not limted to ongyggmﬁgre of the follow ng group:
nonitoring cabin, accunulators, hy power pack, nmud  punp, or nud
tank. SVHATESaRamEDgs.of claim 1l wherein each of the plurality of nodul ar
structyres further conprises at |least one lifting pad. 6. The apparatus of
cl ai m 3- whederipapnaeates for dalling amell cpwptising:pad i ncl udes a bore for

engagenent with & B}/‘ raul i.g jack. 7. The apparatus of claim5 wherein the
at | east one hydtragu |c19f’g§1i9d@ﬁllﬁ%ﬁé ~Thcludes: a housing; a lift; and a
retractabl e | ockarsetloff fails,ahe awidildr sthRtdred bdin®mdachbRilond fR et bf Rlils thonDA

nodul ar structures. 8. The apparatus of claim 2 wherein each of the

plurali ty_o@%ﬂﬁﬁl%mﬂsﬁ%ﬂ@ﬂ@ jom;@dher conprises: outer comers on the top
- f ; ; I h
rame; | outer COLNGES R HhARuROTLRTol AT of R dhe SRS BRRY of Modilh ©2°"

-of the outer comers of
------- 1 Struktures, 24 0lsast nae eothernof ¢heo pluralivn & f anodidarhstaicturése being dnsetieder s of

the bottom frame an nat chi up to the femal e connectors such that the
nal e connecf’"&%@e&ﬁg‘ﬁ H‘I"a&a" ?%?@Lrtgﬁé%%% al fgehues fre e
connect ors adjackiplolRe afgtRY ar structure. 9. A rig apparatus for drilling a

well conprising: a plurality of nodular structures; a nmeans for
t ranspdr t i nghe g appatatus of slainy dt whereinfeachrof thei plemlityoxfi odart strugtuges cach

posi ti R@fhela&gtlprises:

a top frame, a rear frame, a bottom frame, an inner frame, and multiple side

at us

frames such that the frames form open internal spaces.
3. The rig apparatus of claim 2 wherein the open internal spaces are adapted to receive well
equipment. ' ' , | ‘ : _
4, The rig apparatus of claim 3 wherein the well equipment inclﬁdes but is not limited to
one or more of the following group: monitoring cabin, accumulators, hydraulic power pack, mud
pump, or mud tank. '
5. The apparatus of claim 1 wherein each of the plurality of modular structutes further
_comprises at least one lifting pad. _
6. The apparatus of claim 5 wherein the at least onc lifiing pad includes a bore for :
engagement with the hydraulic jack.
7. The apparatus of claim 5 wherein the at least one hydraulic jack further inctudes:
a housing; |
-a lift; and
a refractable lock-rod for engaging the lifting pad on the plurality of modular
structures. } '
8. The apparatus of claim 2 wherein each of the plurality of modular structures further
comprises: - ' |
- outer comers on the top frame;
outer corners on the bottorn frame;

female connectors, one on each of the outer corners of the top frame; and




a neans for raising at |east one of the plurality of nodul-ar stloderef08y, at
| east one other of the plurality of nodul ar structures being inserted
underneath the rai sed nodul ar structures such that the nodul ar structures

are stacked adj aggfat her .in e .second p on. 10. The

appar at us of cl a@?ﬁﬁg %ﬁere ’ngﬁ% %gfh’& oytery Pgﬁiéek’

struct ures metshipgiupe® the Sahalefcofimictoss subh. thaktBe %P&@E@dﬂé&oﬁf Aﬂn?e' ﬁ{b&lﬁ erein
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the rails h - beam cr oss- sectlon 12. The apparat us clarm
wher ei n eac% F“?WM %g?g‘i/thﬁ "ﬁ%ﬁ%ﬂﬂaﬁct@’@ﬁu@n@h@smdmwrhwcturconprl ses:

top frane, A 1igSp arhtud 63 an inner frame, and rrultlple S|de
franes such thatpt he franes o‘;r“?]i{r%)ofpn£ §1ﬁternal spaces. 13. The rig

apparatus of cl aﬂli’*ﬂ@hbvﬁfemﬂutaﬂsmtmagn i nternal spaces are adapted to _
receive well ri aratus qf claim 13 wherein the well
equi pment i ncl uﬁ% E‘“ﬁg‘f ' met“g?fﬁ‘ﬁ) stragiures, frompg Brshpositinn to @ seeamdng -
group: nonipositiongandabi n, accunul ators, hydraul i c power pack, nud punp, or

-mud tank. 15. The appzilratus of claim9 wherein each of the plurality of
nodul ar st r uct urddecany Hé'ﬁmg@bhp‘ﬁm@efféephwiﬁybﬁnoda.dmuag:ets,l‘mlm@ne for

Troans Tor  oumar i phEANY S oy tRerolf o areR Bndesmead ez gmodiel o
at | east  oMbuitiies suth fhatithei hérdar'zattured fre JiokeBRAREAIS b obALMpher e N

t he neans f%r ralsmg the nodul ar structures includes it least one

hydraulic ] SO o apparatus of claim 17 \/\herel n the hydraulic jack
furtheo. compeig tus of BRUSI t a re l e I.ock- rod for
engagi ng the bgfrjhgaof t he ??ﬁhﬁ%ﬂp{e{l meaﬁ?%% o] A dﬂlﬂﬁﬁ

st r ucFRIpRKses g setof rails. - - - - - 15 June 2005

11.  The apparatus of claim 10 wherein the rails have an I- beam cross-section.
12. The apparatus of claim 9 wherein each of the piurahty of modular structures further
comprises:
a top frame, a rear frame, a bottom frame, an inner frame, and multiple side
| frames such that the frames form open internal spaces.
~ 13. The rig apparatus of claim 12 wherein the open internal spaces are adapted to receive
well equipment,
14, The rig apparatus of claim 13 wherein the well equipment includes but is not limited to
one or more of the following group: monitoring cabin, accumulators, hydraulic power pack, mud
‘ pump, or mud tank.
15.  The apparatus of claim 9 wherein each of the plutality of modular structures further
comprises a means for engaging the means for raising the modular structures.
16.  The apparatus of claim 15 wherein the means for engaging the means for raising the
modular structures includes at least one lifting pad with a bore,
17. The apparatus of claim 9 wherein the means for ralsmg the modular structures includes
at least one hydrauhc jack,
18.  The apparatus of claim 17 wherein the hydraulic jack further comprises:
' a housmg,
a lift; and
a retractable lock-rod for engaging the bore of the lifting pad on the plurality of
modular structures.




19. The apparatus of claim 12 wherein each of the plurality of HodtiZHos
structures further conprises a neans for releasingly engaging the adjacent
nodul ar structure. 20. The apparatus of clai m 19 wherein the neans for

rel easii@gl y mwm@%laﬁﬂllécﬁﬁ&emwhﬂh t%gqfe ?1(? Il ses oy

corners on.the top frame;, outer corners oh &
connecﬁmm%ﬁén?ﬁﬂﬁ ﬁﬁéﬂeaémgMg@ngﬂleadjammodﬁlaﬂtﬁlcﬁﬁ@ f rarre and mal e

connecbgr s, uter .coners of. the bottom frane and
" mat chi %g up Il?l@edlpﬁ&a@g%@c gg?‘ﬁp’sﬂ?u@f??”ﬁtf% relogainghy| engagingdbe ediscenh one

nmodul amodslarstmmlrewmpmﬁabl y engage the fenmal e connectors on anot her

nmodul ar structure. 21. A structure for drilling a well, conprising: a
first frame; a IPP@TWW@@ﬁQ@many attached to said first fram to

raise said first %ﬁ@%éﬁe@lﬂ% ﬁ??tp% rame; and a noving rrerrbe_r t he second

frame being noveabl e rst frame by the novi ng menber. 22.

The structure of female conBécidrs)iohb 6f eAdhFHtt difker 2ofn! gck said
first and second rames. 23. A frethod for érec't&?r%f%qpfg S ructure

“conprising: rai g"ogn?‘ﬁ%toqel WChnGﬁMgimsmujofMﬂmdﬁ‘aﬁﬁaédd sai d

first frarrematanﬂ dpowe([, aid second franme. 24. The
met hod of claim urt%gﬁnﬁﬁg?ﬂnggﬁ Mcﬁgﬁagm PIEPSieE oenesmedier

f rames; mﬁ%@@@%ﬂﬁm&mﬁmﬂmm%ﬁﬂdﬂﬁnﬁﬂma?mﬂﬂe”ams and
| ower ifqg S%Mdtﬁrétforaa‘ﬁﬂmg%cv%ffjcér{lg%eﬁg onto said third frane.

a first frame;

a lifting member releasably attached to said first frame to raise said first frame;
a second frame; and

a moving member, the second frame being moveable uudemeath the first frame
by the moving member.

22, The structure of claim 21 further including a lock member to lock said first and second
frames.

23. A method for erecting a rig strﬁcture, comprising:
raising a first frame;
moving a second frame underneath said first frame; and
| lowering said first frame onto said second frame.
24, The method of claim 23 further including;
’  raising said first and second frames;
moving a third frame underneath said first and second frames; and
: lowgring said first and second frames onto said third frame,




