15 June 2005 SELF- ERECTI NG RI G CROSS- REFERENCE TO RELATED ‘APPLIGA¥13M The
present application clains the benefit of 35 U S.C. 111(b) provisional
application Serial No. 60/256,049 filed Decenber 15, 2000, and entitled
"Self -Erecting Rig", and further relates to U S. Patent Application
Serial Nunber 091739,072, filed Decenber 15, 2000 entitled "Cr Drilling
Ri g" both hereby incorporated %EF_ ence. STATEMENT REGARDI NG
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may al so be NPHURRESINE- ot her situations. First, well operations utilizing
prior art rigs tend to OCBACKGRGUNDICRTENINVENDON of deck space.
Typically, floating platforns are nmassive structures that are designed to

Wi t hst amghld ofdBCRREcPf Service in a harsh ocean environnment. Despite the
enornous overall size of these offshore platforns, the deck on a given
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Cost effective production of oil or gas reserves requires, in part, surface support and

control systems that economically deploy drilh'ng and completion systems and methods. Prior
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,




1 15 June 2005 Also, the erection of prior art rigs and rel ated equi pnent
can be tinme consum ng and effort intensive. Prior art rigs and rel ated
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- 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.
Thué, the preferred embodiment comprises a combination of features and advantages
“that enable it to overcome various problems of prior devices. 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




a set of rails for transporting the nodular structures froma first
position to a 15 June 2005 second position; and at | east one hydraulic jack
for raising the nodular structures, allow ng another nodul ar ysSiJ.4§dsure to
be inserted underneath the raised nodul ar structure such that the nodul ar
structures are stacked adjacent to one another. In accordance wth a
second.RaPe&kiopfaniihe 1 nvention, there is provided a rig apparatus for
drilling a well conprising: a plurality of nodular structures; a means for
transporting t Rdeasbensihadragliorjack forraising thermedular ptauctysessallowing anether meduls d
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such ttackedadiacentydoheanotien: uct ures are stacked adjacent to one another in
t he second position. In accordance with a third aspect of the invention,
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frame; a lifting nenber releasably attached to sald first frame to raise
sai d #illigg a pethemsuprisiagisecond frane; and a noving menber, the second frame

bei ng noveabl e, ypderngaidubiGuldegt frame by the noving menmber. In
accordance with"a fourth aspect of the invention, there is provided a

met hod for ereéthsigs for wangpostinguthe unedulas shpetires figm ¢ dirsj pegition ¢ psecendane;
noving a secongosgtfoﬁ% underneath said first frane; and lowering said first
frame onto sai sec’ong frame. BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore
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pr rig; Figure 2B is a side view of a enbodi ment of a nodule

used in a preferred rig; and ] . . ] m
n accordance with a third aspect of the invention, there is provided a structure for drilling a

well, comprising:
‘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 underneath the 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




Figure 3 is an cutaway end view of a enbodinent of a Iift used §rfung2005
preferred rig. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT A preferred
enbodi ment of a rig made in accordance with the present invention may be
used on a platformconstructed to carry out hydrocarbon expl oration and
recovery operations either offshore or on land. The preferred rig
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- dimension, and utilize any number of acceptable frame structures. It is preferred that the

. framework .ultlmately 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




interlocking with jacks 400 (Figure 1) in a manner described belPd#e3005y; | |
be understood that [|ifting pads 214 may be | ocated in any position on
nodul e 200. Referring still to Figure 2B, nodule 200 also includes a self
actuating latch 218. Self- actuating latch 218 includes a fenal e connector
220 disposed on the four out- board corners of top frame 204 and a male
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operatlons erably, two jacks 400 are fixed to each skid 14.
odules 200 prior to shlpment to offshore platform 10. Thus, not only does module 200 act as a

s

o

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




Greater or fewer jacks 400 may be used depending on factors such 4 3942

wei ght and stability of 4 15 June 2005 nodul es 200. Each jack includes a
housi ng 402, a lift 404, and a retractable | ock-rod 406. Housing 402
protects jack 400 internals from danmage arising fromcontact with

surroundi ng equi pment and al so protects rig workers frominjuries
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Y e e
- 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

5




trolley moves the nodule 200 along the rails 300 and into the riduger083¢

102. Once the nodule lifting pads 214 are aligned to the jacks 400, the

| ock-rods 406, when actuated, nove to their extended position "E' and

engage the nodule lifting pads 214. The nodul e 200 now secured in the

jacks 400 is hoisted fromposition "A" to position "C." Wth this nodule
[

nto tnOoPgE 1y gkpes o pSERSYRRR, b O o o2y AR AR 2 L

mechani sand fe2i: lathingmpedhansmo2lglof the swemedilgaedlighddeths suspenddénhodiel2l0e 200 is

| owered .from ition "GL.t0 I then, B " gggl .e 200
reaches If)gjsf‘fefq%?nom pos'%,oncghé) ??gﬁénafrafd %%E’ﬁls%@%c{egﬁ}oﬁgﬁ%gg anleg%gﬂé@S engage.
Once t heBs't @bintald yndofembledatthing mecidisms 228 @ngage. v @ncé ithedstabiliie of dektwoods 406
return to el ,retracted SiLi "R' and.return to.. &1l A"

Ther eaf trﬁ‘?dt“{]ef I%QO }Sovfﬁﬁ# ﬁﬁ‘slgc eﬁ%&fﬁ@'} tﬁggﬁno'{?é'?c ﬁ’luggg%d&}cﬁgg ﬁc?t h

nmodul es.posil$ie M.t MEhekdafiérs thie dadkirodho4i6t éngape 'the lowehmoddiowd Eft &pth modulesepeat ed
for suc si ve_ nodul es. . Once al t he nodul es, are in.plac t he necessary
connect i BAd the ﬁﬁaﬁépﬁﬂmﬁn@ élﬁfcﬁlb?Yeogl‘:Fgf %WF%?%@TSW ebné‘“g‘hsl Qg%f aglnt o the
~rig as nregledhles b platd, tRaBcdiQrseRRectihitard Mfiepehd additbnal quipmentanay
constructed w thout need Qf a specialized cranes and with m nimal nanual

i nt er verlbeiabifred prio the e a3 > seen that equipnment that would otherw se
occupy the degls, @f cdnhee §dehtharie Predirfe@rip b BOborkiradeT withéli iked lo€ apr ef er r ed

rig itself, Thus, the relatively small "footprint" of the preferred rig
fr ees  usPeriligakAraney) andcwilp Beimals gnual ipterveions Horae alseihevaesn bel caRBmEBver, this

smal |~ fgga@tﬂeﬁlheaféw%%% § tHel¥BcIrAfeRIEkIRAe HlhtfbrinGs Ry stSted Wakif th flefardl eat er

f
nunber of fshore platforns. Also, it i's contenplated that the preferred

rig may dgdiself. Thag, the relativabysenlls foolprge of the pefered tiediest W vabibledledk spattd ot her
5YSt S8 (e Ghone AZHl s, AMIERIAY AU AR E b 8 fordifea i YD eover,
€ noaul ar t he

because of t nature o rig, the jacking nechani'sm and t he
pr e- i nstdaplbyediina grehter trenberyefi offskore plaferonst Wdsonib éfudontsplated thap therpsefered ri g can

be const I her il i Ll j preferred
enbodi né{lgt%éﬁﬁge ng%ﬁ%g%@a@g&gge%agﬁoc\%@%%%E%g)g{glr- :é%s%g)s Vmérdoﬁ}nf i cations
t her eof enahir dreartpdeomytederectokiof thedigi Marbryern becavdetdfi thetmetipra natimef theom t he

spirit or . teaching of .this.invention,. Th i UE s¢ri:hed herein are
. exenpl aﬁg’ glr?ljf}c @mﬂ%tand Iﬂ}en?rﬁ"ﬁ atwgnos t@%%{%@%géﬁggﬁ rmog"lﬁ%r éda%ti ons of
t he sysipesferreddigapp@icahsutictad @ apmeh sirier timekhar eprionadt lign t he scope of the
i nvention. rdingly, the.scope,of protection js not |im.ited to.the
embodi nent s & rRpEEdh e ‘?dff?engﬁf’f i%é‘s JRieptgny h‘?‘ice!aeeﬁf?‘?wg and deseroed o
f ol | ow, pidaficRtésap theRbf okiibe adés Bpbile skilled e at Withei dspritbiptfonihe kit @ubj ect

matter of the clains. 6
- 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.




15 June 2005 CLAIMS WHAT IS CLAIMED IS: 1. Arig apparatus for arf13%y a
well conprising: a plurality of nodular structures; a set of rails, the
nodul ar structures being noveable on the set of rails froma first

position to a second position; anm st one hydraulic jack for raising
at | east one of the plurality of structures, at l'east one other of

t he pl oOWHIAITIR CIATVPEID S Structures being inserted underneath the raised
modul ar, structures such that the nodul ar structures are stacked adjacent

to one lanot Hetig apparatpsclor duflingp el compasing| ai m 1 wherein each of the
plurality of nodylar iﬁr t yr.es ch further conprises: a top frane, a
rear frame, a bo?’lpom gﬁéog'gﬁrﬁuﬁﬁalgm’frane, and mul tiple side frames such
that the frames heemOpds thohRdbkt stERAEESbeitz mbYeabld éh RPRT of tfls Fonthai M 2

wherein the open .internal spaces are adapted to receive well equipnent. 4.
The rig app&rapPodtiontogssrondposiienand t he wel | equi pment includes but is not

“limted to one r | QW13 X i ' '

-accunul at ors, hyg{rgu i"z"egI g\feapﬁ%i%kfgy\n%%ﬁn%%ﬁpﬁgstodﬁg%gﬂ{ gﬁ%lﬁggf%}hogular
apparat us oftrudtaesn 4t Jesstrexienothachf die plueality wf abodufaroftruchaes being tinsectedr es
further co I se t | east e lifting d, 6, The apparatus of clajm5
wher ei n_t heubenteathy e gpised moghlar stpiei lelcbat the pofar Hrockus s i th

t he hydraul kdjaden€dé-oné anckh, apparatus of claim5 wherein the at |east one
hydraulic jack further includes: a housing; a lift; and a retractable |ock
rod fo# engdbg fig appasatus of clagn Jawhaeinteach pf thegilimlityaff medildrastructutesieachur es.

8. The s of claim 2 wherein each of the plurality of nodul ar
structﬁ?@g%%ﬁ‘ conprises: outer coners on the top frane; outer

corners on the betdPfhhé i Bar frame, a bottom frame, an inner frame, and multiple side
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




femal e connectors, one on each of the outer conmers of the ‘top flodpRe208hd 7
15 June 2005 nml e connectors, one on each of the outer corners of the
bottom frame and matching up to the femal e connectors such that the male

connectors on on structure rgl.easably engage, the fennl e ‘
connect ors on apgltaﬁg%% ’a%’ﬁesﬁlfﬁ?ﬁh?ﬂh%o ?fg&gﬁ;g,ﬂ tﬂ&!&gf"&ﬂmﬁﬂmelﬁqﬁ‘g a
wel | "conpr i siatebing up tol the dbraly cofinctei hich tBA HE MHIE SonctBRANS ofChodular ’

transportin tEE dular structures froma first position to a secon
posi tion; and" Wgeﬁﬁabiyo‘?ngﬁ&‘? the famalg cquaeeters on enatherttheslufdrstradticty of nodul ar
structur es’Aﬂgdpﬁm%%ﬂﬁﬁﬁelp&rﬁﬁ% lurality of nodular structures

being inserted underneath the rai sed no&ul ar structures such that the
modul ar st ruct uraluglity ofineedebad stire2nt t o one another in the second

position. 10. T apRaLALus of. ¢ aim9 wherein the neans for transporting
t he nodul ar structure ra%%ﬁf) 1% e mequiar siructyres froma firstpesitigydamsecpadof -
clai m 10 wimsition; énle rail s have an | -beam cross-section. 12. The apparatus
~of claim9 wherein each of the plurality of nodular structures further

colrrp_ri ises: _O%t%op;fm%ﬁ%,“dalﬁ@ﬁlﬂtmm@ ?%thbphmh&yf' 6f modylarstru bmrbe,lratleraﬁmsﬁe agg
‘nultiple si e, frames .formopen internal spaces. 13.
The rig appar zratoufsh@g¥ ci g?’%“%?%é@&f“ﬁestqﬁéugdﬂw M@E%@W"édapt ed
to receive strugites euphi thatethic. mddular Saectifed a?@ﬁlﬁél@ﬁ%ﬁjdéénﬁ%%n@aﬁ?th%ﬁr@gn the
wel | equi py nt .inclLudes but is not limted to one or nore of the tollow ng

group: noni 8P?l%ml:°o’{‘bi n, accunul ators, hydraulic power pack, nmud punp, or
mud t a0K. The a {@PBRL , ' ejn eahg%th lurality of
nmodul ar st,ruct;pjrﬂrsfaé.furtlk?lﬁeﬂkisg gfgﬁ%irn?{shgég%%wmﬁﬁﬁ %W@“@hé%% f or
rai si AgfPHRes asetef milsstruct ures. 16. The apparatus of claim 15 wherein the
meansyfor i t meaps.for raising the Mdular structures includes
at | ezli{s't oﬁggﬁg’f"%ﬁ’ﬁé’?@ﬁﬂn@ﬁ%‘f‘w ¢ gails have anfbsamspossaediionof clai m 9 wherein
the mi&ns The appakmiser élbien WORK I Sficali | Ll gast sone

hydr aul IRC‘bJ ack. 18. The appar f&sea%q Hﬂﬂaélﬂﬁ?!)&c\l\%gg&ﬁwaf ﬁt@ucﬁ'%sr %&l?% j ack
f ur t NEIREERPr i ses: - :

- 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 gpparanls of claim 9 wherein the means for raising the modular structures includes
at least one hydraulic jack. |
18.  The appa!ratus of claim 17 wherein the hydraulic jack further comprises:
' a housing;
a lift; and
a retractable lock-rod for engaging the bore of the lifting pad on the plurality of
modular structures.




a housing; a lift; and a retractable lock rod for engaging the bdPee 05 he
lifting pad on the plurality of nodular structures. 15 June 2005 19. The
apparatus of claim 12 wherein each of the plurality of nodular structures

furt herio. cor’mfel Grafys B 31dn f19 Wi ng th acent nodul ar
structure. a'Ii'jﬁe appar at us o\?( éi“%"al m[gg%%?ep?%%ﬁwt# ?fﬁ"é 5‘9‘ ingly
engagi ﬁﬁmﬂ’ﬁg’sé‘d}‘%é far relepsinglyengagingitieadjpcan modilsesiucard.er  corners on the
“top fanp; $20 e.bottqgm fane; fermal e connectors, one on each
of the outer cqpﬁégé@g’ff ek ]tdnl B oY Eeleasinglycengeging dhe adjaceaich of
t he ounmduhomwurebompﬂibes bottomfarre and matching up to the fenale
connectors such that the male connectors on one nodul ar structure
rel easably engag@“@ﬁ@@%ﬁl@emm ors on anot her nodul ar structure. 21. A
structure for drjy giﬁk’l% tg rising: a first frame; a lifting rrerrber
rel easably attacge to sal Prgm to raise said first frarre a
second frame; antenmlewmnnctriion®eh eadhF tEhAR dodl 2ol e
underneath the first frame by the noving rreg% %Sgﬁqqiﬂe S ructure of
“claim 21 further fctHay :apueowea@n@’éﬂletwmommmnﬂtﬁa beitona Hengeg@nd
frames. 23.méAchB ftﬁéf tur 3 rising: ra|5|ng a
BA0'GE SEREC bodilorBr Sl Hodt 1S il e

first frame: novi n? secon P13 (qn,phe mgdlar

| owering. sét‘b‘c‘i“r‘?l@ eaffabbfrmgagetthﬁ fniatt contievtsts bii aibther AfbdulbPSiniBRlH0d of claim
23 furgiher 4 Eﬁl[l(%l'ﬂ% ral SI sai d.first and second frames; noving a third
franme underne sa EP@E‘E%‘?&:] frames; and lowering said first and

second franes omtittst%nd:,t h| rd frane.

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,






