-1- - MULTI - ACTI VI TY  OFFSHORE EXPLORATI ON AND/ O?
DEVELOPMENT DRI LLI NG METHOD AND APPARATUS
BACKGROUND. OF THE I NVENTION 5 -
novel - nmet hod .and apparatus for offshore , drilling operations. Mre
speci fical |y, Mo78239,vent i on rel ates to a nethod and. aBﬁ'E’r"ﬁ?"ﬂEﬂ’or
conducting exploration drilling of fshore, with a si ngle derrick -
wherein primary and aUXI liary exploration dril i ng operations may be
~perf or med . - MULTI-ACTIVITY OFFSHORE EXPLORATION AND/OR
DEVEIDPMENT DR!LLING METHOD AND APPARATUS

This i nvent i on reI ates to a

BACKGROUND_ OF THE INVENTION

L

Thns invention relates to a novel method and apparatus .i.'or offshore, .
._ dnllmg operations. .More speciﬁeally, this ihvehtidn relates to a method ahd |
o ahp’aratus for conducting exploration drilling offshore, with a sinéle derrick
10 tvherein primary and auailtary exploration drtllihg-operations may be performed .
_. s:multaneouslv to shorten the critical path of pnmary dnllmg activity. In
_ addltlon, this mventmn relates fo a method and apparatus wherem a smgle.
.derrxck is operable to_.perfom_n multiple drilling, development, and work over

' operations simuitaneously.

In 'the hast si:bstahtiai oil andgas reserves 'ha\.'r'e been Ioeated beneath the
| Gulf of Mexnco, the North Sea, the Beaut‘ort Sea, the Far East reglons of the
;world the Mddle East, West Afnca, etc. In the u,nttal stagés of oftshore
-exploratlon and/or development dnllmg operations were:eonduoted in lrelativ.ely. :
o 20 I shallow water of a few feet to a hundred feet or so along the near shore reglons.' )
_ -..:and portmns of the Gulf of Mexmo. Over the years, the Gnlf and other regmns
' of the world have been extensnvely explored and known oil and gas reserves in }
' shallow water have been |dent|fied and dnlled As the need for cost effective .-
: _energy eontmuas to increase throughont the world, add:tlonal reserves of oil and

25 3 ) gas have been sought in water depths of three to f‘ ive thousand feet or more on
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10 sinmultaneously to shorten the critical path of primary drilling

activity. In addition, this invention relates to a nethod and
appar atus wherein a 'single derrick is operable to perforn1nu|tip|e
drilling, devel oprent, and work over : operations sinultaneously. 15

In the past,wgwhaisantial oil and gas reserves have been | ocptpdssreneat h the

Gul f. of Mexi co,

the North Sea; the Beaufort Sea, the Far: East regions of

the - world; the Mddle East, Wst Africa, etc. In the initial stages
of offshore . expl oration and/or devel op gent drilling, operations were
conducted in relatively shal | ow water” 6f a few feet to a hundred feet

-or so along t he Wbomn?alrs‘iﬂlfonﬁs an example, one actlvely produung field currently

dr_'“mg operations off New Orleans are envisioned in the near future in ’

exxsts off the coast of Lounsxana in two thousand elght hundred feet of water and

_ -approxi_mately three thousand to seven thousand five hundred feet of water. Still |

- 10

- further, blocks have been leased in fields of ten thousand feet and by the year
2000 it is anticipated that a desire will exist for drilling in twelve thousand feet

 of water or more.

Deep water exploration stems not only from an increasing n_eed to locate

- new r'eserves, as a general proposition, but_with the evolution of sopliistieated
three dlmens:onal seismic unagmg and an mcreased knowledge of the attributes

_ of tll!‘bldltles and deep water sands it is now belleved that substantlal Ingh

water depths of ten thousand feet or ‘more.

Along the near shore regmns and contmental slope, OII reservos have been

drilled and produced by utll:zmg fixed towers and mobnle umts such as ,|ack-up

platforms Fixed -towers or platforms are typxoally fabncated on shore and

' transported to a dnllmg srte ona barge or self floating by utlhzmg buoyancy
| chambers within the tower legs. On station, the towers are erected and fixed to

: the- seabed. A Jack-up_ platform usually mciudos a barge or self-propelled-deck '

-productmn oil and gas reserves e_xlst within the Gulf o_f Mexico and elsewhere in |
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20 and portions of the Gulf of Mexico. Over the year's; the Gul f and ot her

regi ons of the world have been extensively explored and known oil and
gas reserves in - "~ shal |l ow wat er have been identified and drilled. As
the need for cost effective - energy continues to increase throughout
the world, aoedbieses reserves of oil and : gas have be

wat er dept’_hs-of three to five thousand feet or nore on
. which is used to fioat the rig to station. On site legs at the corners of the barge
or self-propelled deck are joek_ed down into the seabed tmtil the deck is elevated
a.-s'o.itable working distance above a statistical storm Wave height. An example; |
“of a j‘aclc_an platform s d:sclosed in Richardson United "States _oat;nt” "
5 No.3413981. A jack-up barge is depicted in United States pateat No.

3,628,336 to Moore et al.

.Olm':e m pos.ition. fixed totvem; Jack-up barges aod platt'orms are utilized

for drllhng through a short riser in a manner not dramatlcally unllke land based

10 | ..operatxons. It will readlly be appreclated that although fixed p!atform and
- Jack-llp rigs are smtable in water depths of a few hundred feet or so, they are’

o not at all useful for deep water apphcatxons. '

| In deeper water, a jaek;up'tower has been eovﬁioned wherein adeckis
15 used for floatation ond theo' one or more legs are Jacked down to the Seabeti .
The foundatlon of these Jack-up platforms can be charactenzed into two _. )
'categorxes. )] pxle supported designs and (2) gravity base structures. An
| example of a gravity base, Jack-up tower is shown in Umted States Herrmann _
| et al_. patent No. 4,265,568. Agam, although a s_mgle _leg jack-up has ad_vantages
20 in water depths of a 'few'.hﬁhdzed feet it is snn not a design suitable :t‘or deep

* “water sites.
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the continental shelf. As an exanple, .one actively produbi ng field

currently - . exists off the coast of. Louisiana in two thousand ei ght

hundred feet "of water and drilling operations off New Ol eans -are

envi sioned in the near future in approxi mately three thousand to

seven thousapgofiizye hundred feet of water. Still 5 furtREVysImPesdks have -

been leased in fields of ten thousand feet and by the year 2000 it is

anti ci pated that a desire will exist for drilling in twelve thousand feet
~of . . water or. nore. . Deep. yater exploratlon st ens not only

from an increasing need to Iocate 10 new reserves, -as a general .
proposi tion, but. wi t lxgf '&e&%&éﬂtdrﬂﬂné),fseﬁilﬁfblﬁéﬂsibﬂé plitforms havéibée designed,

di nensi onal sei sm c imaging and an increased know edge of the attributes
' such as dlsclosed in United States Ray et al. patent No. 3 919,957 In addxtlon,
tensnon leg platforms have been used such as dlsclosed in Umted States Stedduxn . |
patent No. 3,982,492. A tension Ieg platform includes a platform and a plurahty :
5 | of relatwely large legs. extendmg downwardly into the sea. A.nchors are fixed to
the seabed beneath ach leg and a plurahty of permanent moormg lmes extend .
between the’ anchors and each leg. These moonng lines are tensioned to partially |
pu!l the legs against thelr buoyancy, into the sea to prowde stabnllty for the
B platform An example of a tensnon leg platform is deplcted in Umted States Ray '

10 et al. patent number 4,281, 613.

In even deeper water sites, turret moored drillSh‘ipS and dynalnieelly
'posmoned dnllslnps have been used Turret moored dnllshlps are featured in

Umted States Rxchardson et al. patent Nes. 3, 191 201 and 3,279, 404

A'dynamicaﬂy poﬁtioned_'driﬂship _is-sixni!ar to a turret moored vessel
wherein drilling ooeraﬁons" arecondnctedthrough a 1a£g§ central opening or._ 3
moon pool fashioned vertmally through the 'msel'émid-sbips'.’ Bow und stern’

'. thruster sets are utilized in- eooperatmn with multlple sensors and computer

20 controls to dyuam:cally mamtam the vessel at a desired latitude and longdude
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of turbidities and deep water sands, it i's now believed that substanti al

hi gh production oil and gas reserves exist within the Gulf of -Mexico

-and el sewhere in- wat er depths of ten thousand feet or nore. 15 ,
Al ong the near shore regions and continental slope, oil resgr. ¥ ﬂaﬁg,been
-dril'led and vKUHU@EE by utilizing fixed towers and nobile units suc D
jack-up - platforns. Fixed towers or platforns are typically fabricated-
on shore and transported to a drilling site on a barge or self .
floating by utilizing buoyancy 20 chanber$-within the tower |egs. On

‘station; the towers are erected and fixed to the seabed. A jack- up-

pl atformusual | y stmemdésd:magwge nositioned dpﬂ&lpmapécr!%eensle Posmomng system is

dxsclosed in United States Dean patent No. 4,317,174,
o

" Each of the above-referenced patented inventions are .of common

- 5 ass_igntnent with the subject application.

: _ __Notevithstanding extenéive_ success in shallow t_o. medium depth dnllmg,
t_here is a renewed belief that signifiwnt energy réeﬁes exnst beneath 'deep water
of _severl thousand to twelve thousand feel or nlore.' 'fl'he. _cbaneages of dnllmg L
10 - eprOfatory wells td. tap 'auch reserves, however, and'follow on developmental R
: dnllmg over a plurahty of wells are formidable. In tlus it |s beheved that '
methods and apparatus exxstmg in the past w1ll not be adequate to eeonommally

address the new ‘deep water f_rontner. .

15 Asdrilling ciepm; double and triple, drilling efl'mienc'y must be increased
andlor new techmqucs envnsnoned in order to offset the lngh day rates that wdl .. _. o
be necessary to operate eqmpment capable of addressmg deep water apphcutlons ':

| _This dlfﬁculty is exacerbated for field development drillmg where drillmg and -
) completlon of twenty or more wells is often requu'ed In addmon, work over or

- 20 remedial work such as pulling trees or tubmg, aculifymg the well, cementmg,
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which is used to float the rig to station. On site legs at the corners of

the barge : or self-propelled deck are jacked down into the
~seabed until “the -deck is elevated a suitabl e working distance above a
statistical stormwave. height. An exanple of - a jack-up platformis.
di scl osed i nvdiegimasxson United States Patent No. 3, 4h&n&&$wmwaqack up

barge is depicted |n United States Patent No. 3,628,336 to
. . -6- . . . . )
-tompletmg the well, replacmg pumps, etc. in deep water can occupy a drilling

rig for an extended period of tlme

K4

' Aécordingly, it would be dsifable ‘to provide a novel ‘metliod and

5 apparatus that would be sultable for, all offshore apphcatmns, but partxcularly.
 suited for deep water exploratmn andlor developmental drilling- apphmtlons that
_would utilize drillships, semi-submersible, tension leg’ platforms, and the like,

| w:th enhanced effi iciency to offset mherent increases in cost attendant deep water

appllcatmns

10
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5 Moore et al. Once in position.fixed towers, jack-up barges
and platfornms are utilized for drilling through a short riser in a
manner not dramatically unlike | and based - operations. It will readily
be appreciated that although fixed platfornms and jack-- 10 up rigs are
suitabl e in webemagept hs of a few hundred feet or so, they aPEI/HSATOAIST
all useful for deep water applications. - - In deeper water, a
jack-up tower has been envisioned wherein a deck is used for
floatation and then one or nore |legs are jacked down to the seabed. 15
The foundati on of these jack-up platforns can be characterized into two
categories: (1).pile supported deOBJECTEOF PTHEJNWENYI®Nse structures. An
It is, therefore, a general object of the invention to provide a novel
5 method and apparatus for exploration and/or field development drilling of

offshore oil and gas reserves, particularly in deep water sites.

Itis a specxf‘c object of the mventmn to prowde a novel method and
' apparatus utlhzmg a multn-actmty derrick for offshore exploratlon and!or field
10 development drlllmg operatlons whlch may be u,tlhzed in de_ep water appheatlons

with enhaneed efficiency. .

It is another .object 'o-'f the invention to proiride' a pb#él offshore
exploration and/or ﬁeid dei'elop_ment drilling method and apparatus where a .
1§  single derrick can be utilized for pﬁméry, secondary and tertiary tubular activity

sinmlt_aneouslj.

'llt 'is a. related objeét. of the invention fo proyide a novel offshore ’
exploratmn drilling method and apparatus wherem multl-dnllmg activities may"
20 be smultaneously performed mthm a smgle derrick, and thus certam tubular o

_ -opmtions removed from a mtwal path of pmnary drillmg actmty

. This
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exanpl e of a gravity base,' jack-up tower is shown in United St at es  Herr mann

et . al.. Patent No. 4, 265,568. Again, although a single |leg jack-up has
advant ages in wat er depths of a few hundred feet, it |s still not a
desi gn sui tabl e for deep water 20 sites. For

deep- wat er - d7j4P@3 Sem - subner si bl e pl atforms have been dPeTAySATmps37

such as di sclosed in United States Ray et al. Patent No. 3,919,957. In-
addi ti.on S :

T
It is a. further ebject of the invention to émvi'de_ a.u'n'orel method and
..apparat‘us. where m_ulti—.tubular_ o'p:'er-at'ions may be contducted frorxi a sixtgle
derrick .and primary drilling or aukitiary tubular activity .may be perfornied_l
simultaneously through a pli:riiity of tubu'lar handiing locations within a smgle -

5  derrick.

"It is yet another o'bjeet of the ir:rention -to.provide a novel derrick system
' tor ot'l'shore exﬁloration and/or field development' drilling operations whi_ch may
be effectwely and effi cnently utxhzed by a driliship, semi -submersxble, tension leg -
_ E 10 platform, jack-up platform, fixed tower or the hke, to enhance the drilhng _

efficiency of p_revnously known _systel_ns.. .

| It is_yet another object of the invention to provide a _noirel_ method and
| apparatus t‘or'deep water ex’pldre't_ion'gndlor' produetion ﬂrilling" applications -

15  with enhanced reliability as_-'_wel_l as _efﬁeiency. N

Itisa further obJect of the mventlon to provxde a novel method and -
apparatus for deep water field development dnllmg or work over remedml
" activity where multiple wells_ may be worked on smnltaneously.fro_m a.smgle :

20 derrick.
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tension leg platfornms have been used such as disclosed in United States

St eddum - Patent No. 3,982,492. Atension leg platformincludes a
platfaormand-a plurality. 5 of relatively large |egs extendi ng downwardly
into the sea. Anchors are fixed to the seabed beneath each leg and a
plurality of wmsyst ‘frooring |ines extend bet ween t heecanushmeesaand
each leg. These nooring lines are tensioned to partially pull the .

1 egs, against their buoyancy, into the sea to provide stability for the
platform An .exanple of a tension'leg platforgis depicted in‘United States
‘Ray 10 et al. Patent No. 4,281, 613. - I n. even deeper water

sites,.turret mored drill shi pS BRIEFSUMMARY OF A PREFERREDoned dril | shi ps :
have been used Turret. noored ernmu‘eDFemnrMMON
5 A preferred embodiment of the inventiun which is intended to 'aceompli'sg
o at least some of the foregoing objects comprises a multi-actis'vity drilling asien;bl; '
whnch is operable to be mounted upon a deck of a dnllslnp, semn-submersxble |
' | tensnon leg platform, Jack-up platform, offshore tower or the like for supportmg
| cxp_lm_-at:on and/or development drilling operations through a deck and into the.

10 bed of a body of water.

i The 'multi-é'c't.ivity 'dﬁlling asdembly im:lndes a derrick for Siudultaneuusly
' supportmg exploratxon and/or productmn drilhng operatmns and tubular or
.other activity aux:hary to dnllmg operatlons through a dnllmg deck A first
!5 . tubular statmn is posmoned within the penphery of the demck for conducting
drilling operations through the dnllmg deck. A_ second _tubular station is
- positioned ad‘;acent_ to but spaced from the first and thhm :the p'drip,hery of 'the

derrick for conducting operdtions auxiliary to the primary dnllmg function.

20 With the above multi-activity; derrick, primary drilling activity can be
_ conducted througb the ﬁrst tubular station and snmultaneously auxlhary dri!lmg

and!or related actmty can_be conducted w1thm the same demck through the
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United States Richardson et al. Patent Nos. 3,191,201 and 3,279, 404. 15.
A dynamically positioned drillship is simlar to a turret noored vessel -
wherein drilling operations are conducted through a | arge central opening
or nmoon pool fashioned vertically through the vessel am d ships. Bow
and stern - woorisisesister sets are utilized in cooperation wetiruserobssp! e
sensors and conputer 20 controls to dynamcally nmaintain the vessel at a
desired l'atitude and | ongitude station. A dynam cally positioned
drillship and riser angl e positioning systenms - di scl osed in Unl ted
St ates Dean Patent No. 4,317,174. '

seeond tubular statlon to effectively elumnate certain actmty from the pnmary

_dnllmg critical path.

. THE DRAWINGS B

Other objects and uuvantugw of the present invention "w,ill: become
' upp_arent from the fol'lowing.'detailed doscri__ption of 2 preferred embodiment
thereof, taken in conjunction with the accompanying draw:i.ugs,-whe'reiu:
Figure l is an axonometnc view of a dnllshlp of the type that is uuntable
‘to advantageously ut:hze the multz-actxvnty method and apparatus of exploratmn

and/or field devglopment dr_lll_l_ng in accordance with the subject invention;

_ 15 _ Figure 2 is a side elevatmnal view of the multl-aetmty driliship dlsclosed
- in Figure 1 wnth a moon pool area broken away to dlsclose dual tubular stnngs

extendmg from a single _drilling c_iernck;

Figure 3isa plan vnew of the dnllshxp as dJsclosed in Flgures 1 and 2 -_.'-

20 wluch compnse a preferred embodnnent of the mventmn,

Figure 4 is a plan view of a mechanical deck of the drillship depicted in

'Figurg 3 disclosing several uperational -featu_ras of the s_ubjgct inventinu; _

This Sheet Has B
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Each of the above-referenced patent ed |nvent|ons are of conmmon
assignnment with the subject application. 5 Not wi t hst andi ng.
extensive success in shallow to nmedi umdepth drilling, there is a
renewed-belief that significant energy reserves exist beneath deep water
of seven thouwarsdaemwat wel ve thousand feet or nore. The chal | BREESIAHBS3T
drilling exploratory wells to tap such reserves, however, and follow
on devel opnent al -
) -11 - _
Figure 5 is a starboard elevational view of the multi-activity drilling -
derrick in accordance with a preferred embodiment of the subject invention
‘mounted upon.a drillship sub_étru_cture or cellar deck;

5 _ | Flgure 6 is an aft elevatmn view of the multl-actmty derrick depmted in .

Figure 5;

Figure 7 is a plan view of the a drilling floor multi-activity drilling derrick
in accordance with a .preferred embodiment 'o_f the invention;

10

Figure 8 is an illustxfi_utive elevation view of a tup drive operable to rotate
and drive tubulars in accordance with a preferred embodiment of the invention;
Figures 9 through 22 dep:ct a schematlc sequenee of wews ulustratmg

15 prunary and auxiliary tubular actmty bemg performed in accordance with one

sequence of exploratmn dnlhng utdmng the suh,]ect met!md and apparatus, and

| Figures 23a and 23b dxsclose a tnne line for an 1ﬂustratwe exploratory
| -drilling operation wherem a cntwal path of actmty for a conventmnal dnlhng |
20 operat:on is depicted in Figure 233 and a s:mﬂar critieal path time lme for the -

- same drilling activity in aa:ordanee wnth a method and apparatus of the subject |

-
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drilling over a plurality of such wells, are formdable. Inthis it is
believed that 10 nethods and apparatus existing in the past will not be
adequate to economcally address the new deep water frontier.

~As drilling depths double and triple, drilling efficiency nust be i ncreased
and/ or new twohfisees envisioned in order to offset the hi grcnusmmves t hat
will 15 be necessary to operate equi pment capabl e of addressing deep water
applications. - This difficulty is exacerbated for field- devel opnent
drilling, where drilling and conpl etigp-of twenty or nore wells is
often required. In addition, wor k over or remedi al  work, such as
~pulling trees or-invebtiom, xsaiepmtddylnri'g‘;guHce‘BhelFlgumMﬂisnlgS% a dramatic increases
re-conpleting the well, replacing punps, etc. in deep water can occupy a
~drilling 20 rigid atplemiantchﬂuﬂ@l effiviéncyl with thiersabject invention.

DETAILED DESCRIPTION | -

Context of the Invention o

Referring now to the drawihgs wherein, iike 'numerals indicate hke pafts,

10 and iniﬁall_v to Figure 1 there will be seen an axonometric view of an offshore _
. driliship in accordance with a preferred embodiment of the sﬁbject invention._
This dynamically positioned dﬁﬂship-disclnss the best mode of practicing the
invention currently envnsxoned by the applicants for patent. More speclfil:ally,
'the subJect mult:-actmty dnllshxp 30 comprises a tanker-type bull 32 which is

_ 18 fabrwated with a large moon pool 34 between the bow 36 and stern 38. A multx- N
| activity derrick 40 is mounted upon the drillship substructure above a moon pool
..34 and operable to conduct pnmary tubuiar operatlons and snmultaneously

| opera_tlons auxmary to pnmary tubular operatlons f_rom 'a_s:mgle dern_ck through -

o ihe moon pool. In this 5p§iicﬁtiop' t_he term _t_ubular_ is umd as a generic
- 20 expr_&inn for conduits used m the drilling industry ahd ihclindes relative large

riser conduits, casing and drillstrings of vamus diameters.

i li’i‘i:ﬁﬁi uﬂin



-6- . Accordi ngly, it would be desirable to provide a novel

nethod and - apparat us t hat woul d be suitable for all offshore
applications but. parti.cularly suited for deep water exploration and/ or
devel opmental drilling applications that would utilize drillshi

seni - submer sMQ /428nsi on leg platforms, and the like,. 5 WKFHPR ced
efficiency to offset inherent increases in cost att endant to. deep
wat er appl-i-ca,tions. . _ o L l13- _
o | The drillship 30 may be fn_aintained _oh-station Sy bemg moored,-o;' by
 being turret moored such as disclosed, for exampfe,- in the aboee-referenced
" Richardson United States Patent Nos. 3,191,201 and 3,279,4@4. In a preferred
embodiment the drillship 30 is accurately maintained bn Station by being{
5 dynamlcally positioned. Dynamlc positioning is performed by utilizing a
| plurahty of bow thrusters 42 and stern thrusters 44 which are accurately
controlled by computers etn__hzmg input data to control the mult;ple deg_reee of
freedom of the _i'l_oaiiﬁg 'ves'ee_l.in-vary'ing environmental conditions of wind,
c.urrent; .wave swell, le_t.c.' Dyna_ﬁiic positioning is rdafively sophisticated and
10'_' .uti_lilzing sateliite referehces is capable of .'very accueately mamtalmng a driliship

‘ata desire_d iai'itqde and lon_gitude; on station, over a well-head.
Mulu-_ i-Activity Drillship

_ 15 B Referrmg now to Figures 1 thmugh 4, there W|II be seen a plurahty of
| ) vnews wh:eh d:sc!ose, in some detml, a multl—aetmty dnl!shxp in aecordanee vnth
a preferred embodxment of the mventlon. In ﬂns, Figure 2 d:seloses a starboard _".
-elevatmn of the mult:-actmty dnllslnp whnch mcludas an at‘t heliport 46 above B
' shlp space 50 and a main engme room 52 Riser storage raeks 54 are posntloned
) 20 | above an auxnhary engine room 56 First 58 and seeond 60 pipe racks are

pnsitloned in advance of the riser storage area 54 and above an aunhary

Rep laced
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OBJECTS OF THE | NVENTI ON It is, therefore, a general object
of the invention to provide a novel 5 nethod and apparatus for

exploration and/or field devel opnent .drilling of . of f shore oil and gas
reserves, particularly in deep water ‘sites. :
- WO 97/42393 ' : ~ PCT/USY7/00537
- 14._'"". .

machine room 62, warehouse aod sack.s'toros 64 and mud rooms 66. A shaker

house 68 extends ‘above the mud room 66 and adjacent to an aft portlon of the
mnlt:-actxv:ty derrick 40. A first 70 and second 72 75-ton crane, with 150-foot
booms, are mounted aft oi‘ the mnltl-actwny derrick 40 and operably are
5 utilized, for example, " in connection with the riser and pipe handling |

requ'irements' of the operating drillship.

'A machinery room and \reil festing area 74 is mouoteci is constructe'd

adjacent to a forwar_ri edge of the multi-act_i\.rity. drill derri_ck 40 and an

‘10 - additional riser storage ai-eh 76 and crew quarters 78 are positioned forward of
the well testmg area as shown in Figure 2. Another 75-ton crane 82, with a 15{1- !

'l foot boom, is pos:tloned forward of the multl-actmty derrlck 40 and operably

services a forward portlon of the dnllshlp._

15 _- - - Referring to Figures 3 end 4, there will be seen plan riews of a pipe deck
. and a machinery deck of a preferred embodiment of the dnllshrp 30 Loolung
- first at Figure 3, and a plan view of the drillship 30, an aft'helipoxi 46 is shown _T.
above ship. space 50 and aft of anser .'sto_rage area 54, A eeohd_ nser storage
| ~area 55 is positioned ad;acent storage 54 andina sﬁnilar- vein pipe racks 63 end
20 | 65 are posntloned adjaeent to prevmusly noted pipe racks 62 and 64 respectlvely. |

_ The shaker house 68 IS forward of the pipe racks and athaeent to the multi-

/
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It is a specific object of the invention to provide a novel et hod ahd_
apparatus utilizing a nmulti-activity derrick for offshore exploration
and/or field” 10 devel opnment drilling operations that may be utilized in

deep water applications

wi th enhanced efficiency. - It

anot her obj eawoefumsbe i nvention to provide a novel offshore PCT/US97/00537 _
exploration and/or field devel opnent drilling nethod and apparatus where- a
15 single derrick .can be utilized for pri marf/s secondary and tertiary

- tubul ar

activity
of the invention

met hod and appar-
si mul taneous!y Pe;fohTeH exfobds Beres ¥ et Shi ik ol o balias SaSpore of Fobe”

10 .

. 40. '. - -

Sinultaneously

abfuR B A BB wphlcBBR, 1. F’@"‘?‘%é&‘r%aa*yﬂe%é”' o 6 4

lengths, casing and'drillpipe from the storage areas to the muiti-purpose derrick

Fd

S

I's a rel ated obj ect

’

A well testing area 74 and 75 is shown adjacent to the derrick 40 and aft

of approximately 10,000 additional feet of tubular storage racks 76 and 77, A

. forward heliport 80 is. shown positioued above crew'quarters 78, asproviousiy

discussed, and the forward tubular area is servnced by a 75-ton crane 72 as noted

above.

A plan view of the machinery deck is shown in Figure 4' and includes an

engme room 56 havmg fuel tanks on the starboard sxde and a oompreased air

“and water maker system 84 on the port side. Aux:hary machmery 62 such as a ) |

~ machine shop, weldmg shop, and axr condmonmg shop are shown positioned

o admoent to swrtchmg gear, control modules and SCR room 86 In front of the

SCR room, in the madnnery deck IS an air condmonmg warehouse 88 and stack

substantially identica_'i drilling mud and cement pumps 90 and mi:ring and storage

tanks 92.

This Sheet Has Been Reﬂlaced
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operations are renoved froma critical path of primary drilling activity.
It is a further object of the invention to provide a novel nmethod and
appar atus whére mul ti-tubul ar operations may be conducted froma single
derrick and primary drilling or auxiliary tubular activity nmay be perforned

si mul taneousmgtﬁamygh a pl ural [ ty of t ubul ar handl i ng I oCcaPCONBIHIPSYIi n a
single -

-16 -
The dernck footprmt 94 96 98 and 100 is shown in the celiar deck and -

is symmetncally posmoned about 2 moon pool area 3d. A parallel runway 101

" extends over the moon pool and‘is laid between an aft subseo tree systems area

and a fore subsea ro_'om area. A _n_ser compressor room 102 is sl_m!m in 2

- 5 position adjacent to the foﬁard machinery area 74 which incluoos a bloviout

preventer control area 104,

| The drilling hull may be eigbt hﬁndred abd f' fty feet in length and of a
.demgn s:mxlar to North Sea sbuttle tankers The various modulanzed packages |
10 of components are t‘acllely contained wnthin a shxp of tlns capacity and the
dynaxmcally posntloned dnllslnp provxdos a large stable platform for deep water
-dnlhng operations. The foregomg multl-actmty drillshlp and operatmg _
components are dnsclosed in an illustrative arrangent and 1t is envisioned that
other equipmen_t may be utilized and- posmoned_ in dlfferent loe‘atlons,-another
| 15 _ ship -design or .platforno desighs Howevex'-', the foreg'oing is typieol of the
” primary operatmg fauhtm which are mtended to be mcluded with the subject

multi-aetmty dnllslnp xnventlon.

il \\\ ﬁ



5 derrick. : It is yet ‘another object .of the invention to
provi de a novel derrick system for of fshore expl oration and/or fleld
devel opnment drilling operations which may be effectively and
efficiently utilized by a drillship, sem-submersible, tension |eg 10
platform jacwopmapdatform fixed tower or the like, to enhaREWUSII®0537
drilling efficiency of previously known systens. - It is
yet anot her object of the invention to provrﬂp a novel method: and '
apparatus for deep water exploratlon and/ or” ‘pgroduction drilling

applications 15 Wm liability as well as efficiency.

It is a further | ec € |nvent|on to provide a novel nethod and _
apparatus for deep water field devel opment drilling or.work over renedi al
activity where multiple wells may be worked on si'mul taneously froma single

Referring now to Figures 5 through 7, there will be seen a multi-activity
derrick 40 in accordance with a preferred erubodlmeut of the invention. .The .{ |
5 derrick 40 includes & base 110 which is joined to the drillship substructure 112

syx_nmetrlmlly above the moou"pool 34. The base 1:10 ls preferably Square and
extemlo upwardlst to a drill ﬂoor level 114. Above the drill floor level is a
| _ drawworks platform 116 and a drawworks platform rool' 118. Dernck legs 120,
122, 124 and 126 are composed of graduated tubular conduits and pro;ect
10 upwardly and slope mwardly from the dnll floor 114. The demck termmate
into a generally rectangular demck top structure or deck 128 The legs are
spatlally fixed by a network of struts 130 to form a ngld dnlllng demclc for.

heavy duty tubular haudlmg and multl-actmty functlons in aceordauoe wnth the

 subject invention.

As particularly seen in Figure 5, the derrick top 128 serves to carry a ﬁrst
132 and second 134 rmm-dernck wlnch guldos a sheave and hydranlu: motion :
' compensation system. -
20 ' Asshownin Figures 5 througlx 7, the multi-activity demck 40 pneferably
includes a first 140 and second 142 drawworks ofa conventional dasxgn. A cable
//
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20 derri ck. ' ' 8a
'Accordlng to the invention in the first aspect there is provided a nulti-
activity dril'ling assenbly operable to be supported froma position above
the surface of a body of water for conducting drilling operations to
t he seabed awgdo4e393 nto the bed of the body of water, said wounse7ouss? vity
.dr|II|ng assenbly |nclud|ng . ' .

- 18 -
144 extends upwardly freﬁ the drawworks 140 over sheaves 146 and 148 and
motion compensated sheaves 15ﬁ at the top of the derrick 40. The drawwork
cabling extends :downWai'dly within the derrick to first isz and second 154
travelling blocks note again Flgure s. Each of the drawworks 140 and 142 is

5 mdependently controlled by d:stmct dnller consoles 156 and 158 respectwely.

 The derrick drilling floor 114 includes, first and second tubular advancing

stations 160 and 162 whlch in one embodlment, compnss a ﬁmt rotary table

and a second, substantlally identical, rotary table " The rotary tables are

10 posmone_d m_a mutu_ally spaced relat.lonshlp,_ symmetncally, within .the derrick

40_ and, in one embodiment, along a center line of the drillship 30.

‘Other enviSioned 'embedime'n'ts indude'fotanf tﬁ_blo_s positioned fl;om eidef
to-side across'_t.lie. ship or even on a bias. The dr'awv?vorl.ts. 140 is pesitioned
15 edj_acelit to the first tubuiar 160 and drawworks 142 is ﬁos'itibn_ed edjécent te the
| seeond tubular advanced sfatid_n 162 and 6per§hly seﬁ_es to conduct dnllmg
| operations a'nd/o.r operations aﬁxiliary to dnllmg opefatiinis thrmi:gh the moon
pool 34 of the-drillship. Each tubular advancing station includes, in one
embodlment, a rotary machme, rotary drive, master bushmgs, kelly drive
_- 20 bushings and slips. In addition, each tubular advancmg station 160 and 162

operably i_n_clude an iron roughneck, a pi"pe tong, a spinning chain, a kelly and

faced
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a drilling superstructure operable to be nount ed upon a drilling deck for

si mul taneously supporting drilling operations for a well and operations

auxi liary : to drilling operations for the well; ‘a first means

connected to said drilling ~ superstructure for advanci ng tubul ar
menbers to tHwo92a2a and into the ‘bed of 10 body of materPCEﬂQEMEﬁH

means connected to said drilling superstructure for - advanci.ng tubul ar
‘menbers’simuttaneously with said first neans,to the seabed - ~and into
~the body of water to the seabed; and a neaﬁén%ESitioned adj acent to

said first and second nmeans . .for advancin ! " &R ng
 tubul ar assenbl i.é} 'B‘gfwé"r\“édg d "?Qqﬁ’@% (ﬁ %%gggﬁ?ﬁ%gm%@gnﬁ LS ‘(Eadras
15 and said s_ecolrllgmrlrgrans for advancing tubul ar nenbers to facili tate

.

A first pipe handling apparatus 164 and a second pipe han;llix:_tg apparatus” -

5 166 s positioned, in one embodiment, upon a rail 168 which extends from a
| location adjacent to the first tubular advancing station 160 to the second tubular
advancing station 162. A first conduit setback eﬁvelope 170 is located adjacent'
to said first pipe handling .appz.u'atus 164 and a second pipe setback envelope 172' '
| is positioned adjécent to the second plpe handling apparatus 166. A third
|  10 conduit setback e’nvé]opé '174_ may .be positioned between the .first setback
envelope 170 and the s_eeond__ éetbaék envelope 172 and is operable to receive
| conduits from either of s_aid_ first condu-it handling a;ibara_tus 164 or said"second _
conduft hand!ing apparatus .'166 as__théy _translﬁte upon the rail 168. Positioned
| adié§ent the first tubular ad_vanciﬁﬁ station 160 is a first iron rq;xghneck 180 and
15 | a seooild irdn rdughneck- 181 is positioned "adjacent to thé sééond tubular
advancmg station 162. The iron roughnecks are operably utlhzed in cooperatlon
- with the rotary statmm 160 and 162, respectively to make-up and break down .

tubulars.

20 _' It wﬂl be seen by referenee partlcularly to ﬁgure 7 that ‘the rail 168

permits the first tubular handllng assembly 164 to setback and receive conduit

\\\\\\\\\\\\\\\\\\\\ﬁw



simul taneous drilling operations auxiliary to said drilling operations,
wherein drilling activity can be conducted for the well fromsaid
~drilling superstructure by - said.first or second neans for advancing
tubul ar nenbers and auxiliary drilling = activity can be sinultaneously
conducted fowddwszyml | fromsaid -drilling -20 superstruct ureTsst/nssot her
of said first or second neans for advanC|ng tubul ar , menbers. .

8b - -20-
from any of the tubular setback envelopes 170, 172, and 174. The primary
utilization for -pil.)e handling. assembly 164 hnwev'er,. will be with respect to )
setback envelope 170 and 174. ‘In a sxmﬂar manner the rail 168 permxts the |
second tubular handlmg assembly 166 to transfer condmts such as nser, casing -
5 or drill pipe between the second rotary stat:on 162 and tu!_mlar setback envelopes
172, 174, and 170, hnwever, the tubular handling assembly 166 will be utilized
mnst frequently with condu_it_setback em}eln'pes 172 and 174. Althougn A rnil R
eupported pipe h_andling systenle_nre shown in Figure 7, other mbuiar handling
* arrangemenis are contemplated by the subject inv.entio.n such as a rugged
10 overhead crane structu.re within the dezn-ick 40 A mtnmon element however,
among au systeme' will be the ability to make-up and break down tnhuiars at
_ bath the first _and_ second.'tnbu-l'ar stations for. adva'ncing tubulars through the
moon pool In addition, & cham&eﬁsfic of tubular handling systelns will be the
ability to pass tubular segments back and forth between the first statxon for

15 advancmg tubulars through the moon pool and the second stations for advancmg

tubulars and the setback envelopes as discussed above.

' In a presently preferred embodiment, the rotary function is applied to
tubulars perfnrmed by a first 182 and second 183 top drive device,- note again
20 l"ignre S. Each top drwe devnce is snmlar and the unit 182 is shown more

pamculariy in Figure 8. The top drive is connected to travelmg block 152 and

unm\ \l\l\iﬁii i



Accordlng to the invention in the second aspect there is prOV|ded a
met hod for conducting offshore drilling operations with a nulti-activity
drilling - assenbly operable to the npunted upon a drilling deck
- . positioned above the 5 surface -of a body of water and having a first

tubul ar stati wowmdea second tubul ar station, the net h(?%"‘f‘}%'{%"ng
the steps of advancing tubul ar nenbers fromthe first tubul ar station
and into the bed of a body of water for congggﬁlng drilling
operations for a well; advancing tubular S fron1the second

Lo 52100 el B S BBl N SOOI LS

.rre rr_b._er S power train 186 which drives a -tubular.handlmg a&sembly 188 above drill floor
.'.114. _ i ._ - |

5 _ | - Although a rotary table system of | tubular advancement and top drive

| have boti: been disclosed and discussed above, the top drive system is presently

preferred. In ceﬁain instances, both systems may even be installed on a drilkhip;

- Still further," other sys'tems"_ may ultimately be ehvisio_ned, .however," an

- operational _char#cteristic of all ,tu'bu'la.r advhncing systems wiil be the ability to

10 : independently handle, mzi_kc&ub or break down, set back, and advance tubulars

through multi-stations over of a moon pool and into the seabed.

It wfll be ap'preciﬁte& by reférriné to an& comparing Figufu 5, 6' and 8
~ that the multi-activity dernck 40 comprises two 1dentzml top drives and/or |
15 -separate rotary tables, _d_rawworks, motion compensatlon and travellmg blocks
- 'pi_:sitipned within a single, multi-purpose derrick. Aeco_rdmgly, the subject
invention ena_’blé primary drilling activity and auxiliary .ac't_i_v'ity to be condncted; o

- siﬁ:ulténeouﬁly and thus fhe critical path of é drilling function to be conducte&

- through the moon pool 34 may be optlmxzed Alternatlvely, units are envisioned :
20 | | whxch mll not be ldentxml in size or even functmn, but are nevertheless capable

-of handlmg tubulars and passing tubulars back and i‘orth between tubular

I‘hls Sheet Hag
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between the first tubular station and the second tubul ar station wherein
primary drilling activity can be conducted by advanci ng tubul ar.
menbers fromthe first or second. tubul ar station and auxiliary. .
drilling activity can be conducted - si nul taneously for the well by

advanci ng t%bﬁ”ggenbers fromthe other of the 15 first moTresscoesi
t ubul ar station. _ ) _9 -

. . . - 22 -
advancing stations within a single derrick. Further, in a preferred embodiment,
the niulti-activity supplort .s'tructure IS in the form of a fo.ur_ sided derrick. The
subject' inve_ntic;h, however, i§ intended to include other superstructure
arrangements such as tripod 'asseniblies or even 'two_adjacent upright..bu’t g
5 interconnected frames and Sui:erstmcturs that are operable to perform a
support function for more than one tuﬁuiar drilling or activi_ty for conducting

simultaneous operations through the deck of a drillship, semi—subinersible tension

leg platform, or the like.
10 Method of Operation

‘Referring now speéiﬁcally itd Figures .9 through 22, the_fe will be seen a

sequence of operation of the subject multi-activity der_ric_k and dr-'ills_hipl wherei.n.

a first or main tubular adva_ﬁci_ng is operable to conduct primary dnlling activity

15 ‘and a second or auxiliarg." tubular advancing station. is utilized for _funetiohs
'cﬁtical to the drilling process but can be a.dv_antageously removed from the

dnllmg critical path to 'draniatié_ally shorten overall drilling time.

Turning specifically to Figure 9, there is shown by a schematlc cartoon

20 a multi-activity derrick 40 positioned upon a drilling deck 190 of a drillship,
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BRI EF SUMVARY O: A PREFERRED EMBODI MENT O: THE

~ | NVENTI ON 5 A preferred enbodi ment of the invention which-is
i nt ended to -acconpli sh at | east some of the foregoing objects
conprises a nulti-activity drilling assenbly whi ch i's operable to be
nmount ed upon wo eteeBe3of a drillship, sem -subnersible, - REAHWSPRg
platform jack-up platform offshore tower or the like, for supporting
expl oration and/ or devel opnent drilli ng oper ati ons through a deck and into
the 10 bed of a body of water. -23-The nulti-activity drilling

-assenbly includes a  derrick for sj ousl rti ex ration
and/ or productlorﬁeﬂ!‘TsF‘meﬁs’BﬁﬁeFeé'PPgﬁgg _ f’f‘ﬂbéf Eﬂelgf’e °PBR& . above. B

“A moon pool opening in the drilling deck 192 enables tubulars such'as

5 ' riseré, casing or drill pipe to be made up within the derrick 40 and extended '
through a body of water 194 to conduct drilling activity and/or activity

associated wifh drilling within and upon the seabed 196.

_-The main drilling statmn 160 lS utilized to plck up and make up a thirty

10 'mch Jjetting assembly for jetting into the seabed and twenty six inch dnllmg

| _ assemblies and places them within the demck setback envelopes for the auxlhary
_stgtion 162 to ﬁn_ inside of thirtj inch casing. The main rig the:i bfomds to

makeup eighteen and three fourfhs inch _vyellhoad and stands it back in the

- derrick for the twenty inch tubular casing run. _

15
At the same time the auxiliary station 162 i is used to plck up the thirty
inch casmg and receives the jetting assembly from the mhain ng and runs the : |
complete assembly to the seabed where it begms a thirty mch casing Jettmg
operatlon.
20

i



other activity.auxiliary to driIIing'operations through a drilling deck. A
15 tubular station is positioned within the periphery of the derrick
for conducting

first

t ubul ar

station'i's

drilling operations through the drilling deck. A second
positioned adjacent to but spaced fromthe first

and within tweepasephery of the derrick for conducti ngPOIESoHEUSTS
auxiliary to the primary drilling function. 20 - Wth the above-
multi-activity derrick, primary drilling activity can be © conduct ed-
t hrough the first- tubular station and si nuR#aneously auxiliary drilling

and/or related activity can be conducted within the sanme derrick through

t he

10

Referring to Figure 10, the main rig skids a bloweut preventer stack 20
;;nder _the_rig'floor and carric_s out a functioning. test on the stack and its control
system. At the s#me_timé the aux‘:l.ia_lry rig and rotary statioh 162 are used tdlj.et
in and set the thirty inch casing. The auxiliary rig thgn dlswnnects the mning”

tool from the wellhead and drills' ahead the twenty six inch hole section.

In Figure 11 the main ng is utilized to start rumning the blowout

preventer stack 200 and dril_ling riser to the seabed. Simultaneously the

 auxiliary rig, iné_luding second rotary station 162, is utilized to com_plete drilling

 of the twenty six inch hole section and then pulls the twenty six inch drilling

assembly to the surface. The 'auxil'ié‘ry station then rigs up and runs twenty inch

tubular casing 202 and after landin_g. the twenty inch c_asing in the wellhead the

- auxiliary rig then hooks up cement lines and cements the twenty inch casing in

place. The auxiliary rig then retrieves the twenty inch casing landing string.

In Figure 12 the main ng and rotary station 160 lands the blowout

" preventer 200 onto the wellho;ad and tests the wellhead conriection. At the same

jetting and twenty six inch drilling assembly. After this operation is complete

the auxiliary rotary station 162 is utilized to makeup a seventeen and one half

L

~ time, the anxiliary rotary'."stétion 162 is utilized to lay down the thirty inch

This Sheet Has Been Re{ilaced
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- 10 - - second tubul ar station to effectlvely el imnate certaln

activity fromthe prlrrary drilling critical path. :
- THE DRAW NGS 5 Ot her obj ects and advant ages of the present
i nvention will becone apparent fromthe follow ng detailed

descri ption ovoarmses erred enbodi nent- t hereof , taken iPCHEWEPBYi on
wi th the acconpanying draw ngs, wherein: o _ ' -

-25.-
o inch bottom hole assemb)y' and places the assembly in the derrick for the
prim'a't_'y. or main rotary a‘seembly to p.ick up. | |
In Figure 13 the main rotary assembly picks up the seventeen and one
.5 ~ palf ieeh hole section bottom hole eseeinbly 204, which was prev‘ieusly made up
| by the auxiliaﬁ ﬁg, and runs this anei drillpipe in the hole to begin drilling the
seventeen end one half inch_. section. At the same time, the auxlhary rotary |
stetion picks up single joints of thirteen and three eighths iheh casing from the |
drillship pipe racks, r_na_km .them_. upj_inte one hundred .and twenty ﬁve_fooi
10 lengths and then stands the lengths back in the derrick eneelepes in preperat_ion

for the thirteen and thre'e'e.ighths inch casing run.

ln Figure 14 the main rotary stanon 160 completes dn[lmg the seventeen

and one half mch hole seetlon. : The dnllmg assembly is then retrieved back to
15 ' the surface through the moon pool and the main rotary station then proeeeds to
rig up and run the tlnrte_en and three eighths inch casing segments which were
previously made up and set back within the derrick. After landing the casing

ie the wellhead, the. rig cements the ceéing in place. At the .san_-ne time the
auxiliary rotary station '162.pieks_ up single joints ef nine and ﬁve eights inch B

20 casing from the drillship pipe racks, makes them up into triples and then stands

_ [‘hls Sheet Has Been Rep laced




10 | : Figure'_ils an axononetric view of a drillship of the type

‘that is suitable to advant ageously utilize the multi-activi ty method
“and apparatus’ of exploration . and/or field devel opnent drillr ng in
accordance with the subject invention; 15 Figure 2 is a side

el evational wioasefezthe multi-acti vi'ty drillship disclosed pcrmseidessy gure
-1 with a moon pool area broken away to disclose dual tubular strings:

~extending froma single drilling derrick; - Figure 3 is a plan
view of the drillship as disclosed in Figut€s 1 and 2, 20  which conpri se

a pr ef erred enbodi nent of the invention;
them back in the derrick tubular handling envelopes in preparatlon for a nme

| ~ and five eights inch casing run.

In Figure 15 the primary rotary station tests the blowout preventer stack

- § | after setting the thirteen and three eighths inch s#al assembly and the auxiliary
rotafy station changes the bottom hole assembly from éeventeén and one half
.inches to twelve aﬁd one quarter inch assembly. The tweive and one quarter
inch assembly is then set back in the derrick conduif haﬁdﬁng envelopes in a

~ position where they can be picked up by the main rotary station.

10 , o _ |

| In Figure 16 the prhhary rotary '.stat'ion 160 is used to run in the hole with
twelve and one qﬁarter inch bﬁttom hole assembly and begins 'drilling tﬁe tw'elvel
and one quarter inch hole sectnon. At the same time the aux'lxary rotary station
is utilized to make up mne and five elghts mch casmg running tool and cement
‘15 head and then stands both of these cnmplete assembiies back in the conduit

handlmg envelopes of the derrick in preparatlon for a nine and five elghts inch

_casmgrun

In Figure 17 the primary rotary station 160 is utilized to complete drilling
20 the'twélve and one quarter inch hole section and retrieves the twelve and one

quarter inch assembly back to the surface. The primary rotary s_tatioii then rigs

-_—
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Figure 4 is a plan view of a mechani car deck of the drill shi p depicted in
Figure 3 disclosing séveral operational features of the subject invention;

Figure 5 is a starboard elevational view of the nulti-activity drilling
derrick in accordance with a preferred enbodi nent of the subj ect invention
WO 97/42393 - Pcrms97/u0537 '
C21-

' up and runs the nine and five eights inch casing in.the hole and cements fhe
casing in place. At the same t_ime the auxiliary rotaiy.stzition 'chhnges the bottom
hole assembly fron'l.twe'lve and one qugrter inch to eight and one half-inch and

stands the eight and one _half-’ihch assemblies back in the.den'ick to Be picked 1p -

5 by the ;irimary rotary stati_on. -

In Figure 18 the priniary rotary station is shown running in the’ hole with
eight and one half-inch drilling assembiies and begins to drill the eight and one "
halt'-mch heie with the first rotary top drive. Durmg th!s operatlon the auxlllary

10 rotary station is used to make up a casing cutter. o

In Figuré 19 the primary 'rotary station'completes drilling the eight and
one quarter inch hole section aﬁd retﬁevos the dﬁ!ling assembly .back to the
surface. The primary rotary statmn then proceeds to ng down the riser and

15 begins to recover the blowout preventer stack 200.

As shown in Figure 20, once the blowout prevehter 200 is cléar of the
. wellhead the auxmary rotary statlon runs in the hole mth a casmg cutter 210

and cuts the casing.

This Sp,
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mount ed upon a drillship substructure or cellar deck; 5 - Figure 6
Is an aft elevation view of the nmulti-activity derrick depicted in

Fi gure 5; - ~ . Figure 7 is a plan view of a drilling floor for the
multi-activity drilling ~derrick in accordance with a preferred
enbodi ment - @b d7agsezsnvention; 10 : Figure 8 is arcT/ueramsdti ve
el evation view of a top drive operable to rotate - - and drive tubulars
in accordance with a preferred enbodi nent of the invention; : '
- Figures. 9 through 22 depict a schematic-28quence of views illustrating 15
primary and auxiliary tubul ar activity being ‘Pneirsfugr _to%h&ﬁec%ge%em\é\n t.h

‘one . o In Figure 21 the primary rotary stati

- | blowout preventer stack 200 and the auxiliary rotary station is used to recover -
the weilhead 212. g

5 - In Figure 22 the primary rotary station prepares for moving the__dril]s_l_lib

and the'auxiliary rotary station assists in thai'operation..

- COMPARATIVE ANALYSIS '
| ' .Referrin_g now spemq?Hy to ﬁgure 2_33, tilere will be seen an ﬁlustrative |
10 | time chart of typical drilliﬁ;aétivi_ty for an offshqre well in a’c_éo_t_‘danoe with a
'conve.ntional drilling operatio'n.. The..filled in horizontal bar;s represe_nt' time
‘frames along an abscissa and tubu_laf acti.vity is shown aiong an ordix_iate. As an
initial operation, eight hours are utilizeﬁ to ;ﬁék up pipe and twenty seven hours
aré then requifed to jet drill thirty'.inclh casmg in place. Three hours. are then |
15 used to make up and lay down bottom hole assemﬁﬁé and ru_nnihg tools. _Nexi,
forty fou_r and one half houfé-,. nﬁie baf 226, are required to drill and cemt
“twenty inch casing. | Sixty-nine hours 228 are necessary to run and test a bloweut
i:réventer'.' Three hburs_ 'aré: requu'ed to mﬁke up and lay down bot_tofﬁ hole
“assemblies 'éﬁd running tools. Next, msequence 'thirfy nine hpurs, hote_ bar 234, '
20 | gﬁd twenty 6ne houfs, note bﬁlf.:Zfi.S; l::_u'e' used to run and cement thirteen and

three eighths inch casing.. Four and three quarter hours are used to make up

This Sheet Has Been Rﬁlaced
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sequence of exploration drilling utilizing the subject method and .
apparatus; and Figures. 23a and 23b disclose a tine line for
an illustrati've exploratory drilling operation wherein a critical path
of activity for a conventional drilling 20 operation is depicted in
Figure 23a andvV@9¥#®PIar critical path time tine for the - PCRESHI00537
dr|II|ng act|V|ty I n -accordance Mﬁth a nmet hod and apparat us 'of the “subj ect

-12 - _ | o =29~

and lay down bottom hoie assemblies and running tools, nnte b_ér 238, én‘d ten

| and nn.e half hours are used to test the biowout prévénter‘, note bar 240.' N
.ei'ghty nne and one half hours, note bar 242, are utilized to drill twelve and one
quartér in_ch drill string and twenty two hours are used to run and cement nine
5 nnd five eights inch casing, 'note. bar 244, Two ann -threé quarter hours are then
necessary to make up and lay down bottom holn assemblm and running tools,
note bar 246 and fourteen hours, note bar 248, are utilized to drill eight'ann
one half-inch hole. Next, thu'ty and one half hours are spent recovering the
blowout preventer. note bar 250, seventeen hours are used to run up and recover
10  the wellhead, as depxcted by tlme bar 252, and f‘mally the drill plpe 1s lald down

requmng exght hours, see tune bar 254.

In contrast to a conventionai 'drilling sequence, an identical drilling
operation is depicted by a time chart in Figure 23b in accordance with the
15 | subject invention, where a inain and auxiliary tnbular station are simnltnneously
utilized in a preferred embodlment ‘of the subject invention, to dramatically
_ _decrease the overall drlllmg tlme and thus increase efficiency of the dnllmg
. opemtmn. More specifically, it mﬂ be seen that the main drilling operation can .
be conducted through a f'mst tubular advancmg station and the cntxcal path of |

20 | the dnllmg sequence is deplcted vnth solid txme bars wherms auxiliary actwity _
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invention, is depicted in Figure 23b.'Figure 23b discloses. a dramatic

I ncrease | n exploration drilling efficiency with the subject

i nvention. " _ ‘DETAI LED DESCRI PTION 5

Cont ext of. the | nvent i on - Referring nowto the drawi ngs -
wherein, |ikegyspies! s i ndicate |ike parts, and initi alciroséesdzoure 1
there will be seen an axononetric view of an offshore 10 drillship in _
accordance with a preferred enbodi nent of the subject invention. This .

dynam cal ly positioned drillship discloses3he best nmode of practicing the
through a seeond tubular advancmg station IS shown by crossed hatched time

bars.

lmtlally elght and one half hours are utilized by the primary rotary *

5 | station to rig up a bettom hole assembly and pick up pipe, note tlme bar 260.
Next, the blowout preventer is skidded to positiu_ and tested which utilizes

twelve hours, as shown by th‘ne'bar 262. Forty two hours are then required to
| run the blowout preventer to the seabed as shown by time bar 264 aud 15 hours,
as shown by time bar 266, are used to land and test the blowout preventer '

| 10 Next, the seventeen and one half inch hole is dnlled by the pnmary rotary
o station and rotary table 160 as depicted by time bar 268. Subsequently, the
thirteen and three eighths mch casmg is run » and cemented in place utilxzmg

fourteen hours as depicted by tune bar 270.

) 15 | _ | "'The next operation requlros ten and one half hours to test the blowout '
| ) preventer as shown by time bar 272. Eighty one and one half hours are used by
the pnmary rotary station and rotary table 160 to drill the twelve and one.
quarter inch hole as depncted by time bar 274. Time bar 276 dlscloses sixteen
hours to run and cement the nine and f’ ive e:ghths inch casing. An eight and one

20 _ baif inch drill hole thgn _consumss-fourteen hours as depicted by tlme. bar 278
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invention currently envisioned by the applicants for patent. More

specifically, ~ the subject nmulti-activity drillship 30 conprises a
tanker-type-hull 32 whichis = fabricated with a |arge noon pool 34
bet ween the bow 36 and stern 38. A rmulti- 15 activity derrPlcgrk 4

mount ed upon videnesasl | shi p substructure above .a moon -pool -

operabl e to conduct prinmary tubul ar operations and simul t aneously
operations auxiliary to primary tubular operations froma single derrick
t hrough - 'the moon pool. In this applicdli-on the termtubular is used

as a generic pression for- QQndUItS ed i i ng, i ndustry
and incl udes rel and %ilsﬂgémlwg philizes ﬂt‘ﬁﬁ '\?J;éﬁ"fﬁs “a’?f%?pﬂ?% IP’%'(‘?’FPQE of
vari ous. di aneters.

280 to recover the blowout preventer

During this same time sequence .the 'seeoud o_r auxilisry tubular advauciug
1 station 162 .is used to Jet drill the thirty inch casing in twenty one and one hslf
hours as shown by hashe& time bar 282. Then the twenty lnch msmg |s drilled )
" and run during a period of forty .four. and one half hour's as shown- by time bar
284. The auxiliary rig is then used for five hours to make up and lay down
bottom hole sssembties' s’ud runmng tools for five hours as shown by time bar
| .10 - 286. Eight ond one half hours are used to set back thirteen and three elghths |
| inoh doubles as shown tn t.ime. bar 288. Time bsr 290 iﬂustrates the use of four
and one quarter hours to make up and lay down bottom hole assembhes and
- running tools and ten hours are requu-ed as shown in tlme bar 292, to set back
nine and five enghts inch doubles. Four hours are then reguired as shown by
15 time bar 300 to make up and lay down bottom hole assembhes and runmng tools |
and then nine and one half hours are used to make up and runa wsmg cutter
as depicted by time bar 302 The wellhead is then reoovered in six and one half' j |
“hours as shown on time bar 304 and ﬁnally elght hours are utxhzed as depxcted “

in time frame 206 to lay down the dnll string.

I‘hls Sheet Has Been RTlace




- 13 - | .- The driIIship.SO'nay be mai ntained on station by bei ng

noor ed, or by - being turret noored such as disclosed, for exanple, in
t he above-referenced - -Richardson United States Patent Nos. 3,191, 201
and 3,279,404. In a preferred enbodi ment the drillship 30 is
‘accurately gRh#abgaed on station by being 5 dynanm cal | y noasiseroosed.
Dynam c positioning is perfornmed by utilizing a . ~plurality of bow
thrusters 42 and stern thrusters 44 which are .accurately - controlled

by conputers utilizing input data to contrgy - the nultiple degrees of
freedom of the floating.vessel in varying environmental conditions of w nd,
' By comparmg the |dent|cal sequence of events from a conventional drilling
operatn_on to the subject multx-actmty drllhng method and apparatus, it will be

appreciated that the critical path has been substantially reduced. In this .

ks

particular example of exploratib_n drilling activity, the tiq)e saving cpmprm

§  twenty .nine percent reduction in time for a driiling. operatior’_i. In other

| instances, and depehding upon th_e depth of the witef, this time sequexiee could

be longer or shorter, but ft will Ee' hpp'réciated by tl_mse of ordinary skill in the

g art that as tbe depth of water increases, the advantage of a mult:—actmty drilling
method and apparatus in accordance w1th the subject invention increases.

The above éxamplé' is illustfated :with respect to an explération drilling
program. Developmental drillin‘g actively may be requlred which would involve
twenty or mdlje wells. IN this event, the subject ihéention can gd\-rantageously
conduct multiple well dévélppin_éniai drﬂﬁng"acﬁéity, or wb'rk over activity,

15 simultaneously on multiﬁle wells, 'aﬁd Iagai_n_ draxhaﬁcally' reducethe ainount_ of

time the driliship will be required_'to stay on site.

\’
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current, vvav'e_ swell, etc. Dynam c positioning is relativel -y' sophi sti cat ed
~and by 10 wutilizing satellite references is capable of very accurately

mai ntaining-a drillship at a desired latitude and | ongi tude on
station, over a well-head. - Multi-Activity Drillship

Ref erring nowowsw4meyures 1 through 4, there will be seen a Wﬁ’f“!’ﬁ?’of

vi ews which disclose, in sone detail, a nultl-act|V|ty drillship in
accordance with a preferred e"r_rbodl ment of the invention. In this,
Figure 2 discloses -a starboard el eval® on of the mul ti-activity
drillship which includes an ' ' - %I p space 50 and a
mai n engl ne room52. Riser s ' 1 1 T OT 20. above an-
auxiliary engine room56. First 58 X prpe racks are :

5 Afier reading and understanding the foregoing description of preferred
embodiments of the invention, in conjunction with the illustrative drawings, if
will.be appreciated that several distinct advantages of the subject multi-activity
drilling method and apparatus are obtained.

10 Without attempting to set forth éll of the desirable features and
advantages of the instant method and apparatus, at least some of the major
advantages of the im'"e_ntion are depicted by a compariédn of Figure 23a and o

- Figure 23b which visﬁa!ly illustrates the dramatic enhancement in ét‘ﬁcien_cy of
the shbject invention. As noted above, even émter time efficiencies will be .

15 realized in developmental drilling or well remedial works over activity.

The enhanced drilling time, and thus cost savings, is provided by the
multi-activity derrick havihg sub_stantially identical _tubﬁlar advancing stations
wherein primary drilling. activity can be. conducted within the derrick and

20 . auxﬂiary activity qoncomifantly cnducte_d' from the same derrick and through
the same moon pdol.

\'\
T
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positioned in advance of the riser storage area 54 and above an auxiliary
machi ne room 62, warehouse and sack stores 64 and nud roons 66. A
shaker house 68 -14 -
extends above the nmud room 66 and adjacent to an aft portlon of the multi-
activity dergipGhesds A first 70 and second 72 75-ton crane, porAske7ibsssf oot
boons are nounted aft of the nultl-act|V|ty derrick 40 and operably
are utllized for : .

The derrick includes dual rotary stations, and ina _preferred embodiment

top drives and a dual tubular handlmg system. A plurality of tubular set back
envelopes are positioned adjacent the dunal rotary station ahd first and second

conduit handling assemblies operably' transfer .riser -seglnents, casin'g, a'nd'

r .

5 dnllpnpe assemblls between the first and second tubular advanclng stations and
any ot‘ the set back envelopes. The dual derrick drawworks are mdependently

_ .. controlled by substantially identical drillers consoles mounted upon the drilling

floor of the derrick such 'tﬁét independent bperations can be performed
simultaneously by a main drilling rotary station thrﬁugh a2 moon pool while

10 = auxiliary operations can be si_mﬁl_tg’ne_ously conducted through a second rotary

statioh and the moon pool.l _

The multi-station derriclr .en'abls. a driller to move many rotary

operations out of the critical p_ath such as blo\rout prev'enti_on. and riser running

15 while drilling a top hoie; making up bottom.ho’le isse’niblis or runmng tools with
an auxiliary rotary. while dnllmg w:th a primary rntary station; makmg up and

standmg back casmg with the auxxhary rotary wlnle dnllmg mth the pnmary

rotary assembly; test runmng;'m_easurements while dnllmg_ while continuing

primary .dri!ling activit'y;. and deploying a high-pressure s'éebnd stack/riser

20 oﬁfside of rﬁmary rig time. Still further, the subject invention permits an

operator to rig up to run trees with the auxiliary rotary station while carrying
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exanple, in connection with the ri ser and p| pe handling requirenments of the

5 operating drillship. A machinery roomand well testing
area 74 is constructed adjacent to a . ~forward edge of ‘the
multi-activity drill derrick 40 and an additional riser stora area

76 and crew oqumyw423e3 78 are positioned forward of the well %%f‘fsﬂ'{zj"“é?"ea as
10 . shown in Figure 2. Another 75-ton crane 82, with a 150-foot boom is
positi oned forward of the nulti-activity derrick 40 and oper abl y
services a forward portion ~of. the dri3slship. - . Ref erring
to Fi gures 3 and 4, there will be seen. plan views of a pi pe deck

_.out normal operations with a primary rotary station; runmng a subsea tree to

'the bottom w:th the auxiliary rotary station while completing riser operations

" and simuitaneously i-unning two subsea trees, bases, etc.

5 " In describing the: invéntinn; reference has been made to preferred
embo‘diment.s and i]!ustfative gdiantages of the i_:_:yehtion. In particulér, a lafge, |

- tanker dimension '_d:fillshi;: 30_ has been specifically illllx'strate.dl and discussed

which is the pméntly envis_iohed preferred embddime‘nt. It will belappr.ecia'ted,

howéver, by those of ordinary skill in the art, that the éubject single derrick with

10 - multi-mﬁw structure may be advantégeously utilized by othef offshore phﬁo@
systems such as, jack—ups, Semi-submersibles, tension leg platforms, fixed towers,

and the like, without departing from the subject invention. Those skilled in the

art, and familiar with the instant disclosure of the subject._im"entiqn,' may also

recognize other a_dd'itit.ms., 'deiétions, modifications, substitutions, and/or other

15 - changes which will fall within the purview of the subject im"enﬁon and claims.
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15 and a machi nery deck of a preferred—enbedi ment of the drillship 30.

‘Looki ng ~ first at Fi . ew of the drillship 30, an aft
hel i port 46 i's shown abovgwm'ﬁ”m"mg#g 50 and aft of a riser storage
area 54. A second riser age area i posi ti oned adj acent
storage 54 awehgia@ssSimilar vein pipe racks 63 and 65 are pCT/USYM@OS3ti oned
adj acent to. previously noted pipe racks 62 and 64 respectively. The 20
- shaker house 68 is forward of the pipe racks and adjacent to the
mul ti-activity derrick 40 and a nudl ggger 67 is shown above the nud
room66. A catwal k 69 o _ :

' 'WHAT IS CLAIMED 1IS:

1. A driliship having a bow, a stern and an intermediate moon pool
between the bow and’ stem and being fitted to conduct offshore dnlhng’
5 operations through the moon pool and into the bed of a body of water, said

" drillship mcludlng:

a derrick positioned upon substructure of the drillship and extending
above the moon pool for smultaneously supportmg dnllmg operatlons

10 - and operatmns auxlhary to dnllmg operations throngh the moon pool'

a first means .t':o_nnectéd to said derrick for adirahcing tubular melnbers

through the moon pool and into the bed of body of water;
15 7 first means, connected to said dérrick, for handling tubular members as .
said tuhular _meni_be_ts are advanced through the moon pool by said _ﬁist

means for advancing;

second means connected to said derrick for advanc_i_ng_ tubular members

20 . through the moon pool and into a body of water to the seabed; and
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extends bet ween e rack to facilitate transport of riser
-l engt hs, Hi'l'g"l!@"lﬁ"ﬂ”r"ﬂpe fromthe storage areas to the .

mul ti - pur posé derkl well-testing area 74 and 75 is
- shown adj acent to the derrick 40 and aft -5 of approximtely 10, 000
addi ti onal fewoou2393bul ar storage racks 76 and 77. A POT/UBA7(90537
hel i port 80 is shown positioned above crew quarters 78, as previously
di scussed, and the forward tubular.area is serviced by a 75-ton crane 82 as
noted above. - 10 A plan view 8 -the machinery deck is shown

in Flgure 4 and. |ncludes an
. second means, connected to sald demck for handlmg tubular members

as said tubuiar members are advanced through the moon pool by said
~ second means for advancmg for conductmg operatxons anxlllary to sald ,
drilling operations, whereln dnﬂmg activity can be conducted from’ sald )
5 ' derrick by said first means for advancing and satd_first m_eal;s for
handling tubular members and auxiliary dnlhng activity can- be
simultaneously conducted:frol_n said derﬁck by said second meene for

~advancing and said second means for handling tubular members.

10 2. A drillship as defined in claim 1 wherein said first and second

means for advancing tubular members comprises:
a first and second top drive assembly respectively. |

15 3. A drillship as defined in claim 1 wherein said first and second

means for advancing tubular members comprises:
a first and second rofery'table positioned witltin said derrick

20 4. A drillship as defined in claim 1 and further including:
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engi ne room 56 having fuel tanks on starboard side and a conpressed air

- and wat er. maker m port side. Auxiliary machinery 62
‘such as a : machi ,ﬂ'm shop, and air conditioning shop are

shown positioned acf acent t®& sw tching gear, control. nodul es and SCR
room 86. | nwoemessaf the 15 SCR room in the machi nery dechnissrensszai r
condi ti oni ng war ehouse 88 and st ack © ~ stores 64 as previously noted.
The nudpunp roons 66 include a plurality of substantially identical
drilli ng nmud and cerment punps 90 and ni xi_ryg .and storage _ t anks 92.

20" ' The derrick footprint 94, 96, 98, and 100 i-s shown in the

cellar  deck anhehss posicictiedi wichinysabderrickrfoe tiabsfeiring rbdkmasmilica 34.
A parall el ~runway extends over the noon pool and is laid between an

aft subsea tree between said first means for advancing tubular members and said second

‘means for advancing tubuiar members to facilitate simultanecus dnllmg ,

-’

~ operations and operations aﬁx‘iliary to said drilling operations;' -t

s .
5. A drillship as defined in claim 4 wherein said means for
transférring includes:
~ a rail assembly operably 'exteriding between a position adjacent to said
10 . ' ~ first means for advancing tubular members ‘dnd s positi;m adjacent to
said second means fo_t advancing tubular members;
said first means for handli'n:g._tubular members being i_n_ounted to traverse
‘upon said rail wherein conduit és_semb[iesmay_ be .operai)l:y transferred
15 ' between said first medns’ for advancing tubular members and said second
" means for aﬂyan’cing tubular members to facilitate simu!tané_o‘us drilling
operations . and operations auxiliary to said dﬂllingloperationél" '
6. A drillship as defined in claim 3 wherein:
2 _ _
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and a fore subsea roomarea. A riser conpr essor
room 102\/\”m ilm a position adjacent to the forward nachinery
area 74 bl owout preventer control area 104. = 5
The drilling hull may be elght hundred and fifty feet in length and of a
design sim | awce4dlest h Sea shuttle tankers. The various nod®PCIUSYZE537
. packages N o L _
| _. -39 - |
‘said first rotary table and said second rotary table being mutually spaced
along a center line of the drillship and  within the periphery of -said

s -

de_rrick.'_ _
5 7. A drillship as defined in claim 1 and further including:

a first driller's console _opérable to control said first means for advancing

ti_nbulai- members; -a_nd. |
10  a second drillef’s console substantially similar to said first driller’s

consiile and being operable to independently c_ontrol said second means

" for advancing tubular members.

8. A driliship as defined in claim 1 and further including:

15
a first tubular setback envelope positioned adjacent to said first means for
~ advancing tubular members, and
a second tubular setback envelope positioned adjacent to said second
20 . means for advancing tubular members. |
e
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of com/ely contained within a ship of t'h__i S capaci'ty and thé.
dynam M ‘\ drillship provides a |arge stable platformfor. deep
wat er “ \“

Berations. The foregoing nulti-activity drillship and

oper ati g c10 conponents are disclosed in an_illustrative arrangenent and
it is envi sapefabdiat - other equipnent may be utilizedcvubpesstioned
in different [ocations, anot her ship design or platformdesigns.
However, the foregoing is typical of the primary operating facili ties
whi ch are intended to be included w th thegsubject multi-activity

drillship invention. 15 - Multi-Activity Derrick |
| - 9. A driliship as defined in claim 8 and further including:

"a third tubular setback envelope positioned between said first tubular .

setback envelope and said second tubular setback envelope.
'10. A driliship as defined in claim 8 and further including:

a tubular handlmg system for transfernng tubular members between said
first tubular setback envelope and said second tubular setback envelope_ _
1 | and said first means for advancmg tubular members and said second

means for advancing tubuiar members.

' 11.. A multi-act.ivi'ty' dnllmg ;s'sen_:bly mounied above an openin.g.of a
driliship, semi-submergible, te'im.:. leg platform, jack-up platform, Offshq;e'
15 - fower, or the like afadi being opérablé to be poéitiohed above the surfaée'of a -
Body of waier for supporting drﬁling ope_ra_tion#_thrm_ngh the dnllmg deck and

" into the bed of the body of water, said multi-activity drilling assembly including:

“a derrick positioned above the opening and extendmg above the drlllmg
- 20 - deck for sxmultaneously supportmg dnllmg operatmns and operatlons_

auxiliary to drilling operations through the drilling deck;
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20 derri c Mﬂl”“ﬂ“ ?Illlﬂm with a preferred embodi ment of the invention.
The

Referring now to Figures 5 through 7 there will be seen a rru'ltl-actlwty
ﬂ es a base 110 which is joined to the drillship

substructure synnetrlcally above the noon pool 34. The base 110
i's preferabl nggu,ai,g, and PCT/US97/00537

-17- extends upwardly to a dr| II floor level 114. Above the drill
floor. level is a _ 3 : .

| -41-
a fir_st.means conheéted to said derrick for advﬁncing tubular men.xb'ers

through the drilling deck and into the bed of body of water;
first means, connected to said derrick, for handling tubular members as
5 said tubular members are advanced through the drilling deck by said first

means for advancing;

second uieans connected to said derrick for advancing fu_bu!#r melubei's
through the dﬁ_l{ing deck. and into a body of iv#fer tu thé seabed; and
10 . | B | |
| second means, cunnécted to said derrick, for handli_ng_ tubular membérs
as said tubular mem'be_rs.are advanced tﬂmugh ths drilling deck by said
second means for advancing l'fo_r conducting operations auxil.i_ary' to said
 drilling operations, wherein drilling activity can be conducted from said
s derrick' by said ﬁrst means for advancing and ssid first meahs for
lxandhng tubular members and aux:hary drilling actmty can be |
o s:multaneously conducted from sald derrick by sald second means for f-

| advancing and said second means for handlmg tubular members.

2  12. A multi-activity drilling assembly as defined in claim 11 wherein

said first and second méa:_ns. for advancing_ tubular members comprises: |

nnmum/umzfii?“



drawworks platform 116 and a dr awnwor ks pl atformroof 118. Derrick Iégs 120,

122, 124, and 126 aré c M m“I ed tubul ar conduits and project
upwar dl y and ‘sl ope Inmﬂmﬂm I|ﬁm1 Il floor 114. The derrick
termnates 5 into a gener@llty Mectanbul ar derrick top structure or deck
128. The | egwoamm3es  spatially fixed by a network of stretsus3essp form
arigiddrilling derrick for heavy duty tubul ar handling and
multi-activity functions in accordance with the: subj ect invention.

10 - - As particularly seen in Figure Ez_the derrick top 128 serves to

carry a fi rst - 132 ‘and second 134 mni-derrick which guide a sheave
| and hydraul ic notiory firt and second top drive assembly positioned within said derrick.

13. A multi-activity drilling assembly as defined in claim 11 wherein y

K4

said first and second means for advancing tubular members comprises: ~
a first and second rotary téble positioned within said derrick
14. A drillship 2s defined in claim 11 and further including:

10 ~°  means positioned within said derrick for trahsferring tubular assemblies |
~ between said first means for advancing tubl'nlax_--mbers and said second
means for advancing tubular members to facilitate simuitaneous drilling
operations and opefations auxiliﬁry to said dﬁ_lling oﬁerations.
15 15. A multi-activity drilling assembly as defined in claim 14 wherein

said means for transferring includes:

2 rail assembly operably extending between a position adjacent to said
first means _i'br_ advancing tubuiar members and a poéitidn adjacent to

- 20 said second means for advancing tubular mexhbers; E
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conpensati on system \AssﬁoWi—n Figures 5 through 7, the
mul ti-activity derrick 40 pmnm ﬁ | udes a first 140 and second
142 drawwor ks of a conventi u m @bl e 144 ext ends upwar dl y
fromthe drawwrks 140 over Sheavés P46sand 148 and - notion
‘conpensat ed SMeawesvi50 at the top of the derrick 40. The drRHfBR00S37
cabling éextends downwardly within the derrick to first 152 and second 154
travel Iing bl ocks, note again Figure 5. Each of the drawworks 140 and 142 .
is 20 i ndependent ly controlled by distinctgxiller consoles 156 and 158
respectively. The foregoing described drawworks and ot her '
functional |y equi val aid fixst means for handling tubuthrmyemshers being munmngest tortzhverse
conponent s not yet envisioned, provide a means for

upon said rail wherein conduit assemblies may be operably transferred

between sand first means for advancmg tubular members and said second

means for advancing tubular inember's_ to facilitate simultaneous-drilling

5 ' operatibns and operations auxiliary to said drilling operations, |

' 16. A multi-activity drilling assembly as defined in claim 13 wherein:
said first rotary table and said second 'Eothry table bei_hg in.utually spaced
along a center line of the driliship and within the periphery of said

10 derrick.

17. A multi-activity drilling assembly as defined in claim 11 and

further including: _ |

15 " afirst driller’s console operable to control said first means for advanﬁng_
tubuiar membérs' 'ahd 'a second driller's console substantially similar to
_ saxd first driller’s console and bang operable to mdependently control o

said second ‘means for. advancmg tubular members.
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~during dritling, work " [mm ,mﬂ“m operations and the |ike:

The derrick drilling floor t and second tubul ar advanci ng
5 stations 160 and 162 whi ch in one enbodi nent, conprises a first rotary
tabl e and woon@sssecond, substantially identi cal rotary mmvwmmv rotary
tabl es are positioned in a nutually spaced reI ati onship,

synmetrically, within the derrick 40 and, in one enbodi nent, along a
center line of the drillship 30. 44 a

hoi sting tubul ar menbers fo dvanC| n@ﬂand retrieving tubul ar nmenbers

‘18. A multi-activity drilling assembly as defined in. elaim 11 and
further inclliding:

r .

s

a first tubular setback envelope positioned adjacent to said first meéné for

5 . advancing tubular members; ahd

a second' tubular setback envelope positioned adjeeent to said second

means for advancing tubular members.

10 19. A multi-activity drilling assembly as defined in claim 18 and

flirther including:

a third tubul_ar setback envelope positih_ned I_)etwee said first tubular

‘'setback envelope and said secnﬁd tubnlar-setbaek envelope.

'20. A driliship as defined in claim 18 and further including:
a tubular handhng syst a for transfernng tubular members between sald
ﬁrst tubular setback envelope and said second tubular setback envelope
20 - and said first means for advancmg tubular members and sald second

means for advancmg _tubular_ men_:bers.
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10 Ot her envi si ore inents include rot ary tabl es posi ti oned
from-side- t o-si de 3[ross the ship or even on a bias. The drawworks

140 is positioned 'Mﬁr”""'"mm‘um st tubul ar 160 and drawworks 142
I s positioned adjacent to tubul ar advanced station 162 and
- operabl y ser wee st/ae3gnduct drifltng" S *operations and/or oPEFHE7OR%7 | .
auxiliary to drilling operations through the noon 15 pool 34 of the
drillship.  Each tubul ar advancing station includes, in one
~enbodi ment, a rotary nachine, rotary drive,48mster bushings, kelly drive
bushi ngs and slips. In-addition, each tubular advancing station 160 and 162
operably include an i3len r:bugth«red{ﬂt)adpllpl! asmblmmpaﬁmmgemnmdml y
and a - rotary swivel for making up and tearing down tubulars in a
conventional 20 drliingrdeck of a drillship, semi-submersible, tension leg platform, jack-up
platform, offshore tower, or the Tike and positioned above the surface of a body ,
of water for supporting drilling operations through the drilling deck and into the

5 | bed of the body of water, said muiti-activity drilling assembly including:

a derrick operable to be positioned above a drilling deck and extending
over an opemng in the dnlhng deck for sxmultaneously supportmg drﬂhng
operations and operatlons auxnlxary to dnllmg operations through the

10 | drilling deck;
a first top drive positioned within the peri'phery of said derrick;
a first drawworks positioned adjacent to said derrick and operably
15 connectedtoa first traveling block positioned within said derrick adjacent
to said top drive for co:_iduéting drilling' operations through the dnllmg

deck;

“a second top drive positioned within t_he' penphery of said derrick; and

~ "his Sheet Has Been Re'pla
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- 19 - ' A. fr:\\\nji?anm#+ng\apparatus 164 and a second pi pe
handl i ng apparatus oned, in one enbodi nent, upon a rai
168 whi ch extends fron1a &Qﬂ’ j acent -to the first tubular
advanci ng station 160 to the sedo advanci ng station 162. A
first conduiwosetiesk envel ope 170 is Iocated adj acent to PGT/USYIORB3T i 1 St
pi pe- handl i ng apparatus 164 and a secondpi pe setback envel ope 172 is
positioned adjacent to the. second plpe handllng apparatus 166. A thlrd
condU|t o : - 46 -

2 second drawworks positioned adjacent to said derrick and operably
'conne.cted to.a seeond .'traveling' block _pbsitioned within said derdck'
. adjacent to said second tof)_ drive for conducting operations auxiliary to
said drilling operations, wherein dnllmg activity can be conducted within )
5 said derrick through said first top. drive said first drawwoiks and said
.first traveling block and auxiliary drilling activity can be simultaneously
conducted within said derrick througﬁ said second top drive, said second

drawworks and said second traveling block.

10 22. A multiactivity drilling assembly as defined in claim 21 and

further including:

means positioned within said drilling derrick for transferring tubular
assemblies between a first top drive station and a second top drive station
15 ' to facilitate simultaneous drillmg operations and operations auxiliary to

 said drilling operations.

' 23. A multi-activity drilling assembly as defined in claim 22 wherein

said means for transferring includes:

‘hls Sheet, Has Been Rep
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set back Envelbpe 174 may_be positioned between the first Setback-envelope
170 and the second setback envel ope 172 and is operable to receive

conduits from elthe”“m,mnmm)’mﬂul onduit handl i ng apparatus 164 or
sai d second conduit ns 166 as they tragg(lﬁ’gggegwﬁ%gn t he

rail 168. Poswoiommaes adj acént® * " tHe tirst tubul ar advan bn 160
is a first iron roughneck 180 and a second . I ron roughneck 181 is
positioned adjacent to the second tubular advancing station 162. The

i ron roughnecks are operably utilized in cogperation with the rotary
- stations 160 and 162, respectively to make-up and break down tubulars. 15
It will be seen. by rﬁe&@m@&rbmbmmnmghgmenh position hdjacent! tolafd

first top drwe_ station and a.posmon adjacent to sald second top drive

T s

station;
5 ' a first tubular handlmg apparatus mourited to traverse upon said rail; and
4 second tubular handling apparatus mounted to traverse ugon said rail,
wherein tubular asé_emblies may be operably transferred between said

first top drive and said second top drive to facilitate simultaneous drilling

10 operations and operation_s. auxiliary to said drilling operations.

24, A multl-actwlty dnllmg assembly as def'med in claim 23 and

further including:

15 | a first tubular setback envelope positioned adjacent to said first top drive

 station; and

a second tubular setback envelope posmoned ad;aeent to said seeond top .

'dnve station.
20
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permts the first tubul ar WM to setback and receive

condui t- fromany of " t set back envel opes 170, 172, and 174.
The primary utili zatl ng MﬂM| ng assenbly 164, hovvever, Wil |
be with respect to 20 set bac and 174. In a simlar manner
the rail 168wpermiws t he second tubLﬂ ar handling asse?ﬁﬂ"‘}s’IW'{o
transfer conduits such as riser, casing, - or drill pipe between the
second rotary station 162 and tubul ar setback envel opes

- 20- | | _48- |

: 25._ A multl-actwny drilling assembly as def'med in claim 24 and

t‘urther mcludlng

¥

4

a tubular handling sysfein for'-transferring' tubular assembliis-bétweén
5 -  said first tubular setback envelope and said second conduit setback

‘envelope and said first top drive station and said second top dnve station.

26. A multi-activity drilling assembly as defined in claim 22 wherein
- said pipe handling system includes:

10

" a rail assembiy operably extending between a position adjacent to said.
' ﬁrst top dnve station and a position adjacent to said second top drlve

statlon, and |
- .' 15 | at least one tubular bandlmg apparatus operable for travelmg upon and

' along said rail assembly
27. A multi-activity drilling menlbly operable to be mounted adjacent
- to an opening of a drillship, semi-submersibl_e, tension leg platform, jack-up
20 pia_tform, offshore tower, or the like for conducting drilling operations through
‘his Sheet Has Been Rep
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172, Ilﬂ t he tubul ar handling assenbly 166 will be"
ut| I | ze “‘m Il u WHuent ly with conduit setback envelopes 172 and 174.

Al t hough*rafl t ™ Ssupported pipe handling systens are shown in Figure 7,
ot her tubul ar handl i ng - arrangenents are contenpl ated b%grhe subj ect
i nvention, sSuW™O %233 ugged 5 overhead crane structure wi S?Wi
derrick 40. ‘A common el enent however, among all systems will be the
ability to make-up and break down tubul ars at both the first and
'second tubul ar stations for advancing tubul.ags through the noon pool .

I'n addition, a characteristic of ‘tubular handling systems will be the
ability to pass th&)ldh'dlingelyderunﬂ nhmcthtﬁbeﬂ fofrthé Mv\nfewateheséld mahltisidivitgn

for _
drilling assembly mcludmg:'

r .

a drilling superstmcture operable to be mounted upon a drilling deck f(’;r'
5 : simuitaneously supporting drilliug operations auxiliary to drilling

operations through the'dl_':illing deck;

first means conhected to said dﬁlling ' suhel'stmcture for advancing
tubular members through the dl_‘illiiig deck and into the bed of body of

. L water; and

second means connected to said dnlhng superstruclture for advancmg

tubular members through the dnllmg deck and into ta body of water to

the seabed wh_er_em dnllmg activity can be conducted from said drilling

15 a ~ superstructure by saulfirst mean's for advauclng tubular members'and to
_ | the activity auxnhary drilling can be simultaneously conducted from said ..
dnllmg superstructure by said second means for advancmg tubular "'.

members.

20 ' 28. A multi-activity drilling assembly as. defined in claim 27 and

further including:

- This Sheet Has Bee
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10 - advanci ng tubul ars and the second station for

advanci ng tubular envelopes as di scussed above.
In a presently preferre 'I;M “ !\!ﬂﬂ rotary function is applied to
tubul ars perforned by a cond 183 top drive device, note
again 15 Fiwgobned93s Each top dri ve device is simlar and tHRCTVSOIB? | S

shown nore particularly in Figure 8. The top drive i s connected to
traveling block 152 and is bal'anced by hydraulic bal ancing cylinders
184. A guide dolly 185 supports a RoygeL train 186 which drives a

- tubul ar handling assenbly 188 above drill floor" 114. 20

- Although a rotary t &ﬁéﬁsw&iﬁﬁéd)ﬁdjawltarsandﬁmmomdm&rd“ﬁm
tubular members for transferring tubular assemblies between said first

‘means fbr. advanéing -tubular members and said second means for ”

. :, -

~ advancing tubular members to facilitate simultaneous drilling operations

5 = auxiliary to said drilling operations.

29. A multi-activity drilling assembly as defined in claim 28 and

further including:

10 _ a first tubular setback station positioned adjacent to said first means for

advancing tubular members, and

a second tubular setback station positioned adjacent to said second means

for advanﬁng tubular members.

30, A multi-activity drilling assembly as defined in claim 27 wherein
said first and second means for advancing tubular members comprises:
a first and seennd top dnve assembly connected to said drilling
20 | _ superstructure.
-
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have both been di scl osed and di scussed above, the top drive systemis

B;Z?Zm leé In certain Ins”“lm ““l“ wuwnems may even be |;1§t1al-| éd oa a

drillship. Still further, éther systers ffay ultimately be envi si oned
however, an WOWlmpbratlonal characteristic of all tubul ar BEVEFE(ORGT
systens will -be the ability to . indepéndent|y handl e, nmake-up or break"
down, set back and advance t ubul ars " 51- o : '

31. A hmlti—activity drilling assembly as defined in claim 27 wherein
 said first and second means_for advancing tubular members comprises:
a first and second rotary table positioned adjacent to said. drilling
5 ' " superstructure for asslstmg in performing drilling operations and for
simuitaneously assisting in performing operations auxiliary to drilling

operations through the drilling deck.

10 _ 32. A method for Co'x_lductix_xg offshore drilling operations from a
driliship having a moon pool and a derrick positioned above the moon pool and
a first tubular station and a second tubular station, the method including the

steps of:

15 - advancing.tubular members from the first tiibulai' station through the

moon pool and into the bed of a body of water;

_advhncin_g tubular members frbm the second tubnlar station through the

moon poo'l'and.int't.r'the bed of a .body of water; and

: This Sheet Has Been Reﬂlaced
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5 through mul ti-statio ver a Troon pool and into the seabed.

It will be appreciated by ' corrparl ng Figures 5, 6, and 8
that the multi-activity: dHImlﬁ !!!ﬂﬂH“Ed es two identical top drives
and/ or separate rotafry ¢ raswor ks, notion conpensati on and

travel ling bwwwmmo positioned -wthi-n a si ngl e, multi-puPSEAEYHEEYT ck.

Accordi ngly, the subject ~ invention enables primary drilling activity
and auxiliary activity to be conducted - -simul taneously and thus the _
critical pat h of a drilling function to be52enducted - through t he noon

© pool 34 may be optim zed. Alternatively, units are envi sioned whi ch

- will not. be identi catransferingctubulanmemberschetween the: first subuige statioh and the
- capable 15 of handling tubulars and passing tubulars back and forth .
- between tubul ar - second tubular station wherein primary activity can be conducted from

the derrick by advancmg tubular members from the first tubular station
r
and auxiliary drilling actmty can be condncted from the derrick by -

5 - _advancix_lg tubular members from the second tub'ul_ar station,

- 33. A method for conducting offshore dnllmg operations as defined in
'claim._ 32 wherein said step of idvancing the tubular members from the first

tubular station functions includes:

10
- rotatiug the tubular members with a first top drive supported from the
derrick. o " | |
4. A'metho_d for couducting offshore drilling operations as defined in
15 claim 33 wherein said step of advancing the tubular members form the second
tubular stations includes:
l"otating the tubular members V_vith a second top drive supported frum the o
derrick; B |
20
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advanci ng stati ons wrthr n aMher in a preferred

~ enbodi nent - the rrultr-actrvr tructure is in the formof a
four sided derrick. The g& mﬁm \m however, is intended to
~include ot her superstructure enent*s such as tr| p i es or

even two adj WeAT2Pr i ght but 20 i.nt erconnect ed franes ang&’%ggs"ml.'

~ superstructures that are operable to performa support function for
‘nmore than one tubular drilling or activity ;or conduct.i ng

-22- - _
' 35. A method for conducting offshore drilling operations as defined in

claim 32 wherein said step of advancing tubular njémbers from the second
‘station includes: = .  -
5 | making up new drilling assemblies with the second rotary table and the

second drawworks. -

.36 A method for conductmg offshore dnllmg operatxons as defined i in.

claim 35 wherem sald step of advancmg tubular members includes:
10
| . running a blowout prevention, unit from the first ‘tubular advancing
station while s_imultai:_eously drilling and runnmg casing from the second

tubular advancing station.

is - _ 37 . A method for condnctmg offshore dnllmg operatxons with 2 multi-

' actmty drilling assembly operable to be mounted upon a dnllslnp Semi-
submersxble, tensmn leg platform, Jack-up platform offshore' tower, or the like,
having a f‘u's_t tubular station and a second tubular station, th_e_method including
the steps of: | | | | |

2 . advamﬁ_ng tubular members from the first tubular station ond into the

bed of a body of water;

—_/ .
Has Been Reﬁaced 1

\\ll\l\\ i



si mul t aneous oper ati ons tma drillship, sem-subnersible
t ensi on ' | eg pI atforwum ' Method of Operation - 5
Referring now specificall ,I'm ” ough 22, there will be seen a
sequence of operation of tHe §ubj- ec act ivity derrick and drillship
wherein ‘wo diags or nain tubul ar _advancl ng station.is OPET/HEN700330
conduct primary drilling activity and a second or auxiliary tubular
advancing station is utilized for 10 functions critical to the drilling
process but can be advant ageously renoved om  thedrilling critical
path to dramatically shorten overall dr|II|ngt|rre - N
advancing tubular members from the second tubular station and into the
bed of a body of water; and tmnsféfring tubular members between the
first tubular station and the second tubular station ‘wherein prilhary
activity can be conducted by advancing tubular members form the first
5 : _ tubular station and auxiliary drilling activity can be conducted by

advancing tubuiar mémbers from the second tubular station. '

38. ~ A method for conducting offshore drilling operations as defined in
claim 37 wherein said step of advancing the tubular members from the first

10 _ tubular station functions.includs:

rotating the tubular members with a first top drive supported from an

upright superstfucture.

15 39. A method for conducting offshore drilling operations as defined in
claim 38 wherein said step of advancing the tubular members from the second

‘tubular stations includes:

rotating the tu_binlar members with a second top drive supported from the

20 upright superstructure. .
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Tur ni ng speci fi cal | y to Figure 9, there is shown by a schemati c cartoon a
nultl-act|V|ty derrlck 40 p drilling deck 190 of a .
drillship, sém - subnefm‘“lmllfmwmmleg platform or the like, of
~the type discussed above = foon pool opening in the drilling
deck 192 enabW@87#2B| ars such as o r| sers, casing or drP¢TUB7H85%0 be
made up within the derrick 40 and extended through a body of water 194
to conduct drilling activity and/or -activity associated 20 with dril I i ng
~within and upon the seabed 196. . -85~

' 40. Ame_thod for'c:oh'ductmg' offshore drilling operatioﬁs as defined in
claim 37 wherein said step of advancing tubular members form the first and

second tubular stations inclndes:‘ .
5 _ rotating tubular members at sald ﬁrst tubular statlon with a rotary table,
and rotating tubular members at said second tubular statmn with a

second rotary table.

10

//
Has Been Reﬁﬁ\ced 1

\\\\\\\\\\\\\\\\\\\\\ |



- 23- ~ The main drilling station 160 is utilized to pi ck up and

make up a thirty- inch jetting assenbly for jetting into the seabed
and twenty six inch drilling . assenblies and places themwithin the
derrick set b.ar‘g §nv .opes for the auxiliary station 162 to run inside
of thirty inch"@3¥G. The main rig then proceeds to 5. MEXASHPOSIIght een
and three fourths inch well head and stands it back in the derrick for
the twenty inch tubular casing run. . At the same tine the.
rauxiliary station 162 is used to pick up t he& hi rty - inch casing and
receives-the jetting assenbly fromthe mainesg and runs the '

o ’:".’4'2""36' .
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10 conplete assenbly to the seabed where it begins a thirty inch casing
jetting operation. . ' Referring to-Figure 10, the main rig
ski ds ‘a bl owout -preventer stack 200 : under the rig floor and carries
out a functionivige#fsds ON the stack and its control - 15 system At the sane
time the auxiliary rig and rotary station 162 are used to j ePCT/US970053m and
set the thirty i'nch casing. The auxiliary rig then disconnects the running
tool fromthe wellhead and drills ahead the bygnty six inch hole section.
In Figure 11 the main rig is utilized to start.running the bl owout -20

preventer stack 200 and drilling riser .to the seabed. Simultaneously the
auxiliary ' rig, including second rotary station 162,f¢is utilized to
conplete drilling of the E? twenty six inch hole section and then pulls
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- 24-

L ET

to the surface. The auxiliary station then rigs up and runs
~twenty inch tubul ar

casing 202 and after |anding the twenty inch

casing in the wellhead the auxiliary

and cenents the twenty inch casing in place. The °
retrieves th?®®H¥ inch casing l'anding string. 5

L TR ———

rig then hooks up cenent |ines
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In Figure 12 the main rig-and rotary station 160 | ands t-he bl owout - :
preventer 200 onto the well head and tests the well head connection. At the
same time, the auxiliary rotary station 162 is utilized to |ay down
the thirty i'nca,d'ﬁ;"y 09 : and twenty six inch drilling assenbly. After
this operation is conplete the - 10 auxiliary rotary stati onrdfiéseressr
utilized to makeup a sevéenteen and one half inch bott om hol e assenbl y .
and places the assenbly in the derrick for the primary or = main rotary
assenbly to pick up. : 1 A/8i gure 13 the main rotary assenbly

pi cks up the seventeen and one half 15 ik hole section bottom hole
assenbly 204, whi'ch was previously neghét up by o
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the auxiliary rig, and runs this.ahd'driTIpipe in the hole to begin

drilling the - seventeen and one half inch section. At the same tine,
the auxiliary rotary station picks up single joints of thirteen and
three eighths inch casing fromthe drillship pipe racks, makes them
up into one hOYRP¥PAnd twenty five foot 20 1lengths and t RENUSYMPSIZ t he
| engt hs back-in-the derrick envel opes i.n preparation “for the thirteen
and three eighths inch casing run. . 5 S '
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In Figure 14 the main rotary station 160 conpletes drilling the seventeen
and one half inch hole section. The drilling.assenbly is then retrieved
back to- -~ the surface through the noon pool and the main rotary station
then proceeds to . rig up and run,the thirteen and three EIghthS i nch
casing segnenMOWHPMR were- 5 previously made up and set BGERSMHIn the
derrick. After landing the casing in- t he wel | head, the rig cenents-
the casing in place. At the same. time the auxiliary rotary . ‘station
162 picks up single joints of nine and five eighths.inch casing from

the drillship pipe racks, nmakes themup in g triples and then standﬁ t hem
- back in t he derrlck tubular hardllng ﬁvelopes |n preparatlon for a
nlne and five elghths : '
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10 inch casing run.: _ . In Figure 15 the primary rotary station
tests the bl owout preventer stack after setting the thirteen and .
three eighths inch seal assenbly and the auxiliary rotary station
changes the bottom hol e assenbly from seventeen and one half 15 inches to
twel ve and onwogad?®2r inch assenbly. The twel ve and one qUEHWPT0S37 . | nch
assenbly is then set back in the derrick conduit handling envel opes in a
position where it can be picked up by the main rotary station.”

In Figure 16 the primary rotary station 44§ is used torun in the hole with
- 20 twelve and one quarter i Qgibon1hole assenbly a begkgﬁ)drilling
the twelve . e - ' SR T :

Y
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and one quarter inch hole section. At the sane time the auxiliary rotary

station ' Is.utilized to nake up. nine and five eighths inch caS|ng
runni ng tool "and cenent
- 26- head and then stands both of these conplete assenbl i es_back in
the conduit WO2¥nd|ing envelopes of the derrick in preﬂﬁ?@?@?ﬁ*“For a
ni ne ‘and flve elghths |nch : casi ng run. _ ' :
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5* 7 §7n Figure 17 the primary rotary stat| % i zed
congl- ete drilling the twel ve and one qua FJ?@) mﬁ‘ Cgon and

retrieves the twelve and one quarter inch assenbly bachr‘j
surface. The primary rotary station then rigs up and r e ni ne
and five eighths inch casing in the holejand cenents the casing in

pl ace. At the sane tinme the auxiliary rotary station changes the bottom 10
hol e assenbly fromt d.qoe guarter 48y & | f-inch
and st ands thevﬁ]ﬁ‘lagfféjgﬁé‘{h ‘Fs e %&I@d& e derrick
to be picked up DEYELQP W ARG MIEEHOI) AND APPARATUS |
Figure 18 the primary rotary statlon IS shown running in the hole with 15

ei ght and one hal f-inch dril BA(QKMUND@EF"EHEWUENI‘I‘ONdH Il the eight
and one g

This invention relates to a novel method and apparatus for offshore
drilling operations. More specifically, this invention relates to & method and
apparatus for conducting exploration drilling offshore, with a sinéle derrick
wherein primary and auxiliary exploration drilling operations may be performed

10 simultaneousl& to shorten the critical path of primary drilling activity. In
addition, this invention relates to a method and apparatus wherein a single
derrick is operable to perform multiple drilling, development, and work over

operations simultaneously.

15 In the past, substantial oil and gas reserves have been located beneath the
Gulf of Mexico, the North Sea, the Beéufort Sea, the Far East regions of the
world, the Middle East, West Africa, etc. In the initial stages of offshore
exploration and/or development drilling, operations were conducted in relatively
shallow water of a few feet to a hundred feet or so along the near shore regions

20 and portions of the Gulf of Mexico. Over the years, the Gulf and other regions
of the world have been extensively explored and known oil and gas reserves in
shallow water have been identified and drilled. As the need for cost effective
energy continues to increase throughout the world, additional reserves of oil and

gas have been sought in water depths of three to five thousand feet or more on
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hal f-ineh hole with the first rotary top drive. During this operation the
auxg] i ary rotary station is used to make up a casing cutter.

In Figure 19 the primary rotary station 160 conpletes drilling the eight 20
and one quarter inch hole section and retrigves the drilling assenbly back
to the surface. The primary rotary station then proceeds to rig down
the riser and begins to recover the bl owut preventer stack 200.

the continental shelf. As an example, one actively producing field currently
exists off the coast of Louisiana in t§vo thousand eight hundred feet of water and |
drilling operatibns off New Orleans are envisioned. in the near future in
approximately three thousand to seven thousand five hundred feet of water. Still
5 further, blocks have been leased in fields of ten thousand feet and by the year
2000 it is antic;ipated that a desire will exist for drilling in twelve thousand feet of

water or more.

_ - Deep water exploration stems not only from an increasing need to locate
10 new reserves, as a general proposition, but with the evolution of sophisticated
three dimensional seismic imaging and an increased knowledge of the attributes
of turbidities and deep water sands, it is now believed that substantial high
production oil and gas reserves exist within the Gulf of Mexico and elsewhere in

water depths of ten thousand feet or more.

15 |

Along the near shore regions and continental slope, o0il reserves have been
drilled and produced by utilizing fixed towers and mé‘bile units such as jack-up
platforms. Fixed towers or platforms are typically fabricated on shore and
transported to a drilling site on a barge or self floating by utilizing buoyancy
20 chambers within the tower legs. On station, the towers are erected and fixed to
the seabed. A jack-up platform ﬁsually includes a barge or self-propelled deck
which is used to float the rig to station. On site legs at the corners of the barge

-
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-27- . As shown in Figure 20, once the bl owut preventer 200 is
cl gar of the wel | head, the auxiliary rotary station runs in the hole
with a casing cutter 210 and cuts the casing. 5 In Figure
21 the primary rotary station is used to cqntinue recovering the

bl owout preventer stack 200 and the auxiliary rotary station is used to
recover the wel | head 212. ~In Figure 22 the primary

rotary station prepares for noving the drillship and_the auxiliary
rotary stati ofir selfprepelled deckiargjaeked dawn into the seabed untll the deck is elevated

a suitable working distance above a statistical storm wave height. An example of

a jack-up platform is disclosed in Richardson United States Pafent No.

3,412,981. A jack-up barge is depicted in United States Patent No. 3,628,336 to
5l Moore et al.

Once in pbsitioh fixed towers, jack-up barges and platforms are utilized

for drilling through a short riser in a manner not dramatically unlike land based
.operations. It will readily be appreciated that although fixéd platforms and jack-

10  up rigs are suitable in water depths of a few hundred feet or so, they are not at

all useful for deep water applications.

In deeper water, a jack-up tower has been envisioned wherein a deck is
used for floatation and then one or more legs are jacked down to the seabed.
15 -The foundation of these jack-up platforms can be characterized into two
categories: (1) pile supported designs and (2) gravity base structures. An
example of a gravity base, jack-up tower is shown in United States Herrmann et
al. Patent No. 4,265,568. Again, although a single leg jack-up has advantages in
water depths of a few hundred feet, it is still not a design sﬁitable for deep water

20 sites. |
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COMPARATI VE ANALYSI S ' Referring now specifically to Figure 23a,

there will be seen an illustrative time chart of typical drilling
activity for an offshore well in accordance with a 15 conventi onal
drilling operation. The filled in horizontal bars represent tine

frames al ong an absci ssa and tubul ar activi'fy I's shown al ong an ordi nate.
As an initial operation, eight hours, note bar 220, are utilized to

pi ck up pipe and twenty seven hours, note bar 222, are then required
to jet drill thirtyFemdeepwatergdrilling, snemx-,guhmsrsmhrp!etfhms daye deen designed,

to make up and | ay down bottom hole 20 __assenblies and runnin tool S,..see
time bar 224. qqghtas dlgppgpdfmpngﬁg States Ray et al. Patent No. 3,919,9 In addition

tension leg platforms have been used such as disclosed in United States Steddum
Patent No. 3,982,492. A tension leg platform includes a platform and a plurality

5  of relatively large legs extending downwardly into the sea. Anchors are fixed to
the séabed beneath each leg and a plurality of permanent mooring lines extend
between the anchors and each leg. These mooring lines are tensioned to partially

pull the legs, against their buoyancy, into the sea to provide stability for the
platform. An example of a tension leg platform is depicted in United States Ray

10 et al. Patent No. 4,281,613.

In even deeper water sites, turret moored drillships and dynamically
positioned drillships have been used. Turret moored drillships are featured in
United States Richardson et al. Patent Nos. 3,191,201 and 3, 279 404.

15
" A dynamically positioned drillship is similar to a turret moored vessel
wherein drilling operations aré conducted through a large central opening or
moon pool fashioned vertically through the vessel amid ships. Bow and stern
thruster sets are utilized in cooperation with multiple sensors and computer
20 controls to dynamically maintain the vessel at a.des_ired' latitude and longitude
station. A dynamically positibned drillship and riser angle positioning system is
disclosed in United States Dean Patent No. 4,317,174,




hours, note bar 226, are required to drill and cenent twenty inch casing.

Si xt.y- nine hours 228 are necessary to run and test a bl owout
preventer. Three hours . -28
- are required to nmake up and lay doyn bottom hol e assenblies and
runni ng tools, see tinme bar 230. Next in sequence thirty nine hours,
note bar 234, and twenty one hours, note bar 236, are used to run and
cenment thirteen and three eighths

Each of the above-referenced patented inventions are of common

assignmént with the subject application.

5 Notwithstanding extensive success in shallow to medium depth drilling,
there is a renewed belief that significant energy reserves exist beneath deep water
of seven thousand to twelve thousand feet or more. The challenges of drilling

. exploratory wells to tap such reserves, however, and follow on developmental
driﬂing over a plurality of such wells, are formidable. In this it is believed that
10 methods and apparatus existing in the past will not be adequate to economically

address the new deep water frontier.

As drilling depths double and triplé, drilling efficiency must be increased

and/or new techniques envisioned in order to offset the high day rates that will

15  be necessary to operate equipment capable of addressing deep water applications.
This difficulty is exacerbated for field-development drilling, where drilling and

completion of twenty or more wells is often required. In addition, work over or

remedial work, such as pulling trees or tubing, acidifying the well; cementing,

re-completing the well, replacing pumps, etc. in deep water can occupy a drilling

20 rig for an extended period of time.




inch casing. Four and three quarter hours are used to make up and | ay down
S Dottom hol e assenblies and running tools, note bar 238, and ten and one

hal f hours are used to test the bl owout preventer, note bar 240.

Next, eighty one and one half hours, gote bar 242, are utilized to
drill twelve and one quarter inch drill string and twenty two hours
are used to run and cenent nine and five ei ght hs inch casing, note

bar 244. Two and three guarter hou are, th

| ay down bott om hol¥€ pi s WEH rll?nrqez?ﬁa O%gi_[l)rr(])evf e:saﬁé%gtdgépn&ggguggagd
f h 248 il i [ . .

nal f -1 nch ol BPPREHES 4% Foud, Bh Suifable. i sl (htEhore, sBpBiktadBChGE Prrtientay

bl owout saited BV &lep WRHeF eRpfordtich an@)or UevEibphRittst diffing ibiicRubiy mik

and recover t _
would utilize drillships, semi-submersible, tension leg platforms, and the like,

5 with enhanced efficiency to offset inherent increases in cost attendant to deep

water applications.
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wel | head, as depicted by tinme bar 252, and finally the drill pipeis laid
down 15 requiring eight hours, see tinme bar 254. I n
contrast to a conventional drilling sequence, an identical drilling
operation is depicted by a tine chart in Figure 23b in accordance with the
subj ect invention, where a main and auxiliary tubular station are
sinmultaneously 20 wutilized in a preferred enbodi nent of the subject

i nvention, to dramatically decrease the overall drilling tine and
thus increase efficiency of the drilling operation. Mre

specifically, it will be seen tmai.sr’@i‘-%ﬁtiw.ﬂaﬁ ation can

It is, thereforé, a general object of the invention to provide a novel
5 method and apparatus for exploration and/or field development drilling of

offshore oil and gas reserves, particularly in deep water sites.

It is a specific object of the invention to provide a novel method and
apparatus utilizing a multi-activity derrick for offshore exploration and/or field
10 development drilling operations that may be utilized in deep water applications

with enhanced efficiency.

It is another object of the invention to provide a novel offshore
exploration and/or field development drilling method and apparatus where a
15 single derrick can be utilized for primary, secondary and tertiary tubular activity

simultaneously.

It is a related object of the invention to provide a novel offshore
exploration drilling method and apparatus wherein multi-drilling activities may
20 be simultaneously performed within a single derrick, and thus certain tubular

operations are removed from a critical path of primary drilling activity.

3AMAY 999 |




- 29- : be conducted through a first tubular advancing station and the

critical path of - the drilling sequence is depicted with solid tine
bars whereas auxiliary activity t hrough a second tubul ar advanci ng
station is shown by crossed hatched tine bars. 5 :

Initially eight and one half hours are utilig&ed by the primary rotary
station to rig up a bottom hol e assenbly and pick up pipe, note tinme bar
260.

It is a further object of the invention to provide a novel method and
apparatus where multi-tubular operations may be conducted from a single
derrick énd primary drilling or auxiliary tubular activity may be performed
simultaneously through a plurality of tubular handling locations within a single

5 derrick.

It is yet another object of the invention to provide a novel derrick system
for offshore exploration and/or field development dnlhng operations which may
be effectively and efficiently utilized by a drillship, semi-subinersible, tension leg

10 platform, jack-up platform, fixed tower or the like, to enhance the drilling

éfficiency of previously known systems.

It is yet another object of the invention to provide a novel method and
apparatus for deep water exploration and/or production drilling applications

15 with enhanced reliability as well as efficiency.

It is a further object of the invention to ‘provide a novel method and
apparatus for deep water field development drilling or work over remedial
activity where multiple wells may be worked on simultaneously from a single

20 derrick. -
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Next, the bl owout preventer is skidded to position and tested which
utidizes twel ve hours, as shown by tine bar 262. Forty two hours are
then required to 10 run the blowout preventer to the seabed as shown by

- time bar 264 and 15 hours, as shown by tine bar 266, are used to | and
and test the bl owout preventer. Next ,-9%t-he seventeen and one half inch
~hole is drilled by the primary rotary station and rotary table 160
for 39 hours as depicted by tine bar 268. Subsequently, the thirteen
and three eighths-inch casing is run and cenented in 15 place utilizing

fourteen hours as depicted byB | ARY A FERRﬁ-ﬁe next operation
requires ten and one hal f hou%ﬁ%&%& ﬁ%)h&ENTION _

S - A preferred embodiment of the invention which is intended to accomplish
at least some of the foregoing ebjects comprises a multi-activity drilling assembly
which is operable to be mounted upon a deck of a drillship, semi-submersible,
tension leg platform, jack-up platform, offshore tower or the like, for supporting

- exploration and/or development drilling operations through a deck and into the

10  bed of a body of water.

The multi-activity dnllmg assembly includes a derrick for simultaneousiy
supporting exploration and/or production drilling operations and tubular or
-other activity auxiliary to drilling operations through a drilling deck. A first

15 tubular station is positioned within the periphery of the derrick for conducting
drilling operations through the drilling deck. A second tubular station is
positioned adjacent to but spaced from the first and within the periphery of the

derrick for conducting operations auxiliary to the primary drilling function.

20 With the above multi-activity derrick, primary drilling activity can be
conducted through the first tubular station and simultaneously auxiliary drilling

and/or related activity can be conducted within the same derrick through the
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preventer, as shown by tine bar 272. Eighty one and one half hours are used
by the primary rotary station and rotary table 160 to drill the

twel ve and one 20 quarter inch hole as depicted by time bar 274. Tine bar
276 di scl oses sixteen hours to run and cenent the nine and five

ei ghths inch casing. An eight and one <10hal f inch drill hole then
consunes fourteen hours, -as depicted by tinme bar 278

-30 - : :
second tubular station to effectively eliminate certain activity from the primary-

drilling critical path.

THE DRAWINGS

Other objects and advantages of the present invention will become
apparent from the following detailed description of a preferred embodiment

thereof, taken in conjunction with the accompanying drawings, wherein:

10
Figure 1 is an axonometric view of a drillship of the type that is suitable to
advantageously utilize the multi-activiiy method and apparatué of exploration

and/or field development drilling in accordance with the subject invention;

15 Figure 2 is a side elevational view of the multi-activity drillship disclosed
in Figure 1 with a moon pool area broken away to disclose dual tubular strings

. e:itending from a single drilling derrick;

Figure 3 is a plan view of the drillship as disclosed in Figures 1 and 2,

20 which comprise a preferred embodiment of the invention;

Figure 4 is a plan view of a mechanical deck of the drillship depicted in

Figure 3 disclosing several operational features of the subject invention;

ey
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and finally the main rig utilizes thifty and one half hours as depicted by

tine bar 280 to recover the bl owout preventer. Duri ng
this same tinme sequence the second or auxiliary tubul ar-advanci ng 5
station 162 is used to jet drill the thirty inch casing in twenty one and-
one hal f hours as shown by hashed tinmgtbar 282. Then the twenty inch
casing is drilled and run during a period of forty four and one half
hours as shown by tine bar 284. The auxiliary rig is then used for

fi h t ke del _ .
tlo\cl)les ?gisfi\?enﬁoﬁrs S'S oi\%n gax\{blo%db%rp%%@ 2@%‘% EP%E%H §-a§£§ﬁ%r§}ﬂhﬂg
hours are usedg&ﬁxa@&n b&‘é&rddgﬂcét@ﬁﬁ @q#erém& e%liﬁ'thﬁx%nt of thel SEbjecOiVeRfioRS

shown in time 288. Ti 290 1 Il ustrates the use of four
mounted upon a drillship substructure or cellar deck;

5 - Figure 6 is an aft elevation view of the multi-activity derrick depicted in
Figure 5;

Figure 7 is a plan view of a drilling floor for the multi-activity drilling
derrick in accordance with a preferred embodiment of the invention;
10
| Figuré 8 is an illustrative elevation view of a top drive operable to rotate

~and drive tubulars in accordance with a preferred _embodinient'of the invention; |

Figures. 9 through 22 depict a schematic sequence of views illustrating
15 primary and auxiliary tubular activity being performed in accordance with one
sequence of exploration drilling utilizing the siibject method and apparatus; and |

Figures. 23a and 23b disclose a timg line for an illustrative exploratory

drilling operation wherein a critical path of activity for Ia conventional drilling

20 operation is depicted in Figure 23a and a similar critical path time tine for the
same drilling activity in accordance with a method and apparatus of the subject
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and one-quarter hours to nake up and | ay down bottom hol e assenblies and
running tools, and ten hours are required, as shown in tinme bar 292, to set
back nine and five eighths inch doubles. Four hours are then required
as shown by 15 tine bar 300 to nake up and | ay down bottom hol e assenblies
and running tools and then nine and eme- half hours are used to nake
up and run a casing cutter as . depicted by tine bar 302. The wel | head
is then recovered in six and one half hours as shown on tinme bar 304

and finally ei Bgiti{ I&ncgé'p?ctg%iiﬁ Fgte 331 eﬂ%&/‘@@Bbrﬂi'scloses al amﬁ@mrlae@ hO

| ay down the dril _ ~ By conparing the identica
sequence of ev 18r5t{d%ﬂnﬁ@mfﬁaimgﬂ@hhdmelshbj&tmventraﬁerat ion to the

subject nmulti-activity drilling net’hod and apparatus, it will be

DETAILED DESCRIPTION
Context of the Invention

Referring now to the drawings wherein, like numerals indicate like parts,
and initially to Figure 1 there will be seen an axonometric view of an offshore
10  drillship in accordanée with a preferred einboﬁiment of .the subject invention.
This dynamically poﬁitioned drillship discloses the best mode of practicing the
invention. currently envisioned by. the applicants for patent. More specifically,
the subject multi-activity drillship 30 comprises a tanker-type hull 32 which is
fabricated with a large moon pool 34 between the bow 36 and stern 38. A multi-
15  activity derrick 40 is mounted upon the drillship substructure above a moon pool
| 34 and operable to conduct primary tubular operations and simultaneously
operations auxiliary to primary tubular eperations from a singie derrick through

the moon pool. In this app_lication the term tubular is used as a generic
expression for conduits used in the drilling industry and includes relative large

20  riser conduits, casing and drillstrings of various diameters.
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-31 - - appreciated that the critical path has been substantially
reduced. In this particul ar exanple of exploration drilling
activity, the tinme savings conprises a twenty nine percent reduction
intime for a drilling operation. 1In other " instances, and dependi ng
upon the depth of the water, this tine sequdaee coul d 5 be longer or
shorter, but it will be appreciated by those of ordinary skill in the

The drillship 30 may be maintained on station by being moored,'or by
being turret moored such as disclosed, for example, in the above-referenced
Richardson United States Patent Nos. 3,191,201 and 3,279,404. In a preferred
embodiment the drillship 30 is accurately maintained on station by being

5 dynamically positioned. Dynamic positioning is performed by utilizing a
plurality of bow thrusters 42 and stern thrusters 44 which are accurately
controlled by computers utilizing input data to control the multiple degrees of
freedom of the floating vessei in varying environmental conditions of wind,
current, wave swell, etc. Dynamic positioning is relatively sophisticated and by

10 .utilizing satellite references is capable of very accurately maintaining a drillship

at a desired latitude and longitude, on station, over a well-head.
Multi-Activity Drillship

15 Referring now to Figures 1 through 4, there will be seen a plurality of
views which disclose, in some detail, a multi-activity drillship in accordance with
a preferred embodiment of the invention. In this, Figure 2 discloses a starboard
devaﬁon of the multi-.activity drillship which includes an aft heliport 46 above
ship space 50 and a main engine room 52. Riser storage racks 54 are positioned
20 above an auxiliary engine room 56. First 58 and second 60 pipe racks are
positioned in advance of the riser storage area 54 and above an auxiliary machine

room 62, warehouse and sack stores 64 and mud rooms 66. A shaker house 68




art that as the depth of water increases, the advantage of a nulti-activity

~drilling nmet hod and apparatus in accordance with the subject

i nvention increases. The above exanple is illustrated with
respect to an exploration drilling 10 program Developnental drilling.
actively may be required which would invol vé4- twenty or nore wells. In
this event, the 'subject invention can advantageously conduct nultiple
wel | devel opnental drilling activity, or work over activity,

si mul t aneousl y | ol , d r

of e ER2lY abioty Tt ik roBRGOUMA adfRERE 16l MIK Biktioh, b e TRME

activity derrick 40. A first 70 and second 72 75-ton crane, with 150-foot booms,
are mounted aft of the multi-activity derrick 40 and operably are utilized, for
example, in connection with the riser and pipe handling requirements of the

5 operating drillship.

A machinery room and well testing area 74 is constructed adjacent to a
forward edge of the muiti-activity drill derrick 40 and an additional riser storage
area 76 and crew quarters 78 are positioned forward of the well testing area as

10 shown in Figure 2. Another 75-ton crane 82, with a 150-foot boom, is positioned
forward of the multi-activity derrick 40 and operably services a forward portion

of the drillship.

Referring to Figures 3 and 4, there will be seen plan views of a pipe deck

15 anda rhachinery deck of a preferred embodiment of the drillship 30. Looking

first at Figure 3, a plan view of &e drillship 30, an aft heliport 46 is shown above

ship space 50 and aft of a riser storage area 54. A second riser storage area 55 is

positioned adjacent storage 54 and in a similar vein pipe racks 63 and 65 are

positioned adjacent to previously noted pipe racks 62 and 64 respectively. The

20  shaker house 68 is forward of thé_ pipe racks and adjacent to the multi-activity
derrick 40 and a mudlogger 67.is shown above the mud room 66. A catwalk 69 |
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' SUMVARY OF MAJOR ADVANTAGES

OF .THE | NVENTI ON 5 . After readi ng and understandi ng the foregoing

description of preferred enbodi ments of the invention, in conjunction
with the illustrative drawi ngs, it wi |l be appreciated that several
di stinct advantages of the subject nulti-actisvity drilling method and

appar at us are obt ai ned.

10

15

20

extends betweén the riser and pipe rack to facilitate transport of riser lengths,

casing and drillpipe from the storage areas to the multi-purpose derrick 40.

A well-testing area 74 and 75 is shown adjacent to the derrick 40 and aft
of approximately 10,000 additional feet of tubular storage racks 76 and 77. A
forward heliport 80 is shown positioned above crew quarters 78, as previously
discussed, aﬁd the forward tubular area is serviced by a 75-ton crane 82 as noted

above.

A plan view of the machinery deck is shoWn in Figure 4 and includes an
engine room 56 having fuel tanks on the starboard side and a compressed air and
water maker system 84 on the port side. | Auxiliary machinery 62 such as a
machine shop, welding shop, and air conditioning shop are shown positionéd
adjacent to switching gear, control modules and SCR room 86. In front of the
SCR room, in the machinery deck is an air conditioning warehouse 88 and stack
stores 64 as previously noted. The mudpump rooms 66 include a plurality of

substantially identical drilling mud and cement pumps 90 and mlxmg and storage

_tanks 92.

- The derrick footprint 94, 96, 98, and 100 is shown in the cellar
dec_k and is symmetrically positioned about a moon pool area 34. A parallel

runway extends over the moon pool and is laid between an aft subsea tree




10 - Wt hout attenpting to set forth all of the desirable features
and advant ages of the instant nethod and apparatus, at |east sone of
t he maj or advant ages of the invention are depicted by a conparison of
Fi gure 23a and Figure 23b which visualy illustrates the dramatic.
enhancenent in efficiency of t he subject invention. As noted above,
even greater tine efficiencies wll be 15 realized in devel opnental
drilling or well renedial rk over activity. . The enhanc

Q1L Ting o1 o SYStARS, a8 BAha LorS Hyech Faomy Hieacedh ijser pompressor Tooth 102 is
mul ti-activity,derrick having,substangially identical tubul.gr advanci
Stations - ShqirEpoRibR AGTERRS @ s toriebd SpAckifeny ar 7 wAIKREIRs o

the derrick aRg,wout preventer control area 104.

5 The drilling hull may be eight hundred and fifty feet in length and of a
design similar to North Sea shuttle tankers. The various modularized packages
of components are facilely contained within a ship of this capacity and the
dynamically positioned drillship provides a large stable platform for deep water
drilling operations. The foregoing mnulti-activity drillship and operating

10 components are disclosed in an illustrative arrangement and it is envisioned that
other equipment may be utilized and positioned in different locations, another
ship design or platform designs. However, the foregoing is typical of the
pnmary opefating facilities which are intended to be included with the subject
multi-activity drillship invention.

15
Multi-Activity Dérrick

Referring now to Figures S through 7, there will be seen a mﬁlti—activity

20 derrick 40 in accordance with a preferred embodiment of the invention. The
derrick 40 includes a base 110 which is joined to the drillship substructure 112
symmetrically ab.o've the moon pool 34. The base 110 is preferably square and

REPLACEMENT SHEe:
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20 auxiliary activity concomtantly conducted fromthe sane derrick and

- 10

15

20

"t hr.ough t he sane noon pool.

-33 - The derrick includes dual rotary stations, and in a
preferred enbodi nent, top drives and a dual tubular handling system
A plurality of tubular set back envel-dges are positioned adjacent the
dual rotary station, and first and second .

 extends upwardly to a drill floor level 114. Above the drill floor level is a

drawworks platform'116 and a drawworks platform roof 118.. Derrick legs 120,
122, 124, and 126 are composed. of graduated tubular conduits and project
upwardly and slope inwardly from the drill floor 114. The derrick terminates
into a generally rectangular derrick top structure or deck 128. The legs are
spatially fixed by a network of struts 130 to form a rigid drilling derrick for
heavy duty tubular handling and multi-activity functions in accordance with the

subject invention.

As particularly seen in Figure 5, the derrick top 128 serves to carry a first
132 and second 134 mini-derrick which guide a sheave and hydraulic motion

compensation system.

As shown in Figures 5 through 7, the multi-activity derrick 40 preferably
includes a first 140 and second 142 drawworks of a conventional design. A cable
144 extends upwardly from the drawworks 140 over sheaves 146 and 148 and
motion compensated sheaves 150 at the top of thc derrick 40.- The drawwork
cabling extends downwardly within the derrick to ﬁrst 152 and second 154
travelling blocks, note again Figure 5. Each of the drawworks 140 and 142 lS
independently ccntrolled by distinct driller consoles 156 and 158 respectively.
The foregoing described drawworks and other functionally equivalent systems,

including specific structural components not yet envisioned, provide a means for

l SAMAY. %)
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condui t « handl
5 . drillpipe
stations and
are i ndepende

I ng assenblies operably transfer riser segnents, casing, and
assenbl i es between the first and second tubul ar advanci ng

any of the set back envel opes. The dual derrick drawworks
ntly controlled by substgntially identical drill

consol es mounted upon the drilling floor of the derrick such that

I ndependent o
drilling rota
can be sinult
nmoon poo
to nove nany

bl owout preve
up bottom hol

10

15

20

perations can be perfornmed sinmultaneously by a main
LStati t hr ough a, moon popl while auxiljary opergtions .10

IhisEiug) tybulak dnembers for adyipncing.and, petrikving tubuler e ginig

g Th | - i rihgk enables a driller

pS*“é?%’ work ove&?- r%ﬁg}ﬁ@%gﬁ%@*@%@ﬂ@#,hﬁér path such as

ntion and riser running 15 while drilling a top hole; making

e assenblies or running tools with

The derrick drilling floor 114 includes, first and second tubular advancing
stations 160 and 162 which in one embodiment, comprises a first rotary table and
a second, substantially identical, rotary table. The rotary tables are positioned
in a mutually spaced relationship, symmetrically, within the derrick 40 and, in

one embodiment, along a center line of the drillship 30.

Other envisioned embodiments include rotary tables positioned from side-
to-side across the ship or even on a bias. The drawworks 140 is positioned
adjacent to the first tubular 160 and drawworks 142 is positioned adjacent to the
second tubulaf advanced station 162 and operably serves to conduct drilling
operations and/or operations auxiliary to drilling operations through the. moon
pool 34 of the drillship. Each tubular advancing station includes, in one
eprodiinent, a rotary machine, rotary drive, master bushings, kelly drive
bushings and slips. In addition, each tubular advancing station 160 and 162
operably include an iron roughneck, a pipe tong, a spinning chain, a kelly and a
rotary swivel for making up and tearing down tubulars in a conventional

manner,

PN TR s o e s v o .
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an auxiliary rotary while drilling with a primary rotary station; nmaking up

and: standi ng back casing with the auxiliary rotary while drilling

with the primary rotary assenbly; test running; neasurenents while
drilling while continuing prinmary driljeing activity; and deploying a
hi gh- pressure second stack/riser 20 outsiae of primary rig tine. Still

further,
trees with the auxiliary r

the subject invention permts an operator to rig up to run

Station wh nor nal

. .
operations with a gt fmgxp(@@\%iﬁiyns@apamﬂ hﬁﬁ aﬁa}r g"!cggﬁs%&e p?g?éﬁqg)aywatus

-34 -

10

15

20

166 is positioned, in one embodiment, upon a rail 168 which extends from a
location adjacent to the first tubular advancing station 160 to the second tubular
advancing station 162. A first conduit setback envelope 170 is located adjacent to
said first pipe-handling apparatus 164 and a second pipe setback envelope 172 is
positioned adjacent to the second pipe handling apparatus 166. A third coﬁduit
setback envelope 174 may be positioned between the first setback envelope 170
and the second setback envelope 172 and is operéble to receive conduits from
either of said first conduit handling apparatus 164 or said second conduit
handling apparatus 166 as they translate upon the rail 168. Positioped adjacent
the first tubular advancing station 160 is a first iron roughneck 180 and a second
iron foughneck 181 is positioned adjacent to the second tubular advancing station
162. The iron roughnecks are operably utilized m cooperation with the rotary
stations 160 and 162, respectively to make-up and break down tubulars.

It will be seen by reference particularly to Figure 7 that the rail 168
permits the first tubular handling assembly 164 to setback and recéive conduit
from any of the tubular setback envelopes . 170, 172, and 174. The primary
utilization for pipe handling assembly 164, however, will be with respect to
setback envelopes 170 and 174. In a similar manner the rail 168 permits the
second tubular handling assembly 166 to transfer conduits such as riser, casing,

or drill pipe between the second rotary station 162 and tubular setback envelopes

]
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bottomw th the auxiliary rotary station while conpleting riser operations

and. si mul taneously running two subsea trees, bases, etc.

In describing the invention, reference has been nade to preferred 5

enbodi nents and i-llustrative advantages of the invention. In particular, a
| ar ge, tanker dinmension drillship 30 -nas been specifically

i llustrated and di scussed which is the presently envisioned preferred
enbodiment. It will be appreciated, however, by those of ordinary

skill in the afky ?ﬁl@.t ?ﬁ‘i]%ﬁ’upéﬁ'ﬁ?rsm‘glﬁﬁgﬁﬁfrl%ﬁfali i t d&ﬁembly }ﬁr‘ 'ﬁ‘lfeol.itgﬁéd

structure may bé™hdvantagéous Tize ot her oPfshore~p orm

tsg\fvte ‘rarsm such asndsGfedqifchtly’ Willi SURARE Seibdek: eﬁ@éﬂoﬁ'&&“ﬁf%ﬂ' #94.0 K_Ethoﬁéli( 4l
supported pipe handling systems are shown in Figure 7, other tubular handling
arrangements are contemplated by the subject invention, such as a rugged

5 overhead crane structure within the derrick 40. A common element however,
among all systems will be the ability to make-up and break down tubulars at
both the first and second tubular stations for advaﬁcing tubulars through the
ﬁmooﬁ pool. In addition, a characteristic of tubular handling systems will be the
ability to pass tubular segments back and forth between the first station for

10 advancing tubulars through the moon pool and the second station for advancing

tubulars and the setback envelopes as discussed above.

In a presently preferred embodiment, the rotary function is applied to
tubulars performed by a first 182 and second 183 top drive device, note again
15 Figure 5. Each top drive device is similar and the unit 182 lS shown more
. particularly in Figure 8. The top drive is connected to traveling block 152 and is
balanced by hydraulic balancing cylinders 184. A guide dolly 185 supports a
power train 186 which dﬁves. a tubular handling assembly 188 above drill floor
114.

20 |

Although a rotary table system of tubular advancement and top drive

bave both been disclosed and discussed above, the top drive system is presently
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and the:1like,

i nventi on may
nodi fi cati ons,

wi t hout departing fromthe subject invention. Those skilled

I n . he art, and famliar with the instant disclosure of the subject
al so recogni ze ot her additions, deletions,
substitutions, and/or other changes which will fall
within the purview of the subject inventior2end clai ns.
VS 1. Adrillship having a bow, a stern and an

- 35- CLAI

i nt er medi ate noon pool

preferred. In certain instances, both systems may even be installed on a

- drillship. Still further, other systems may ultimately be envisioned, however, an

opérational characteristic of all tubular advancing systems will be the ability to
independently handle, make-up or break down, set back, and advance tubulars

through multi-stations over of a moon pool and into the seabed.

It will be appreciated by referring to and comparing Figures 5, 6, and 8

that the multi-actiﬁty derrick 40 comprises two identical top drives and/or

separate rotary tables, drawworks, motion compensation and travelling blocks

10

15

20

positioned within a single, multi-purpose derrick. Accordingly, the subject
invention enables primary drilling activity and auxiliary activity to be conducted
simultaneously and thus the critical path of a drilling function to be conducted -
through the moon pool 34 may be optimized. Alternatively, units are envisioned
which will not be identical in size or even function, but are nevertheless capable
of handling tubulars and passing tubulars back and forth between tubular
advancing stations within a single derrick. Further, in a preferred embodiment,
the multi-activity support structure is in the form of a four sided derrick. The
subjéct- invention, however, is intended to include other superstructure
arrangements such as tripod assemblies or even two adjacent upright but
interconnected  frames and superstructures that are operable to perform a

support function for more than one tubular drilling or activity for conducting




bet ween-t he bow and stern and being fitted to conduct offshore drilling
operations through the noon pool and into the bed of a body of water, said
drillship including: a derrick positioned upon the drillship and
ext endi ng above the noon pool for si nul t aneously supporting drilling'
operations and operations auxiliary to -22-drilling operations through
t he noon pool ; - a first means connected to said derrick for
advanci ng tubul ar nmenbers through t he noon pool, to the seabed and

into the bed of;t e RBUY ofbralfdhs through the deck of a drillship, semi-submersible tension
leg platform, or the like. ' : |

Method of Operation

Referring now specifically to Figures 9 through 22, there wili be seen a

sequence of operation of the subject multi-activity derrick and drillship wherein

é first or main tubular advancing station is operable to conduct primary drilling
activity and a second or auxiliary tubular advancing station is utilized for

10. functions critical to the drilling process but can be advantageously removed from

the drilling critical path to dramatically shorten overall drilling time.

Turning specifically to Figure 9, there is shown by a schematic cartoon a
multi-activity derrick 40 pesitioned upon a drilling deck 190 of a drillship, semi-

15 submersible, tension leg platform, or the like, of the type discussed above.

A moon pool opening in the drilling deck 192 enables tubulars such as
risers, casing or drill pipe to be made up within the derrick 40 and extended
through a body of water 194 to conduct drilling activity and/or activity associated

20  with drilling within and upon the seabed 196.

!




first neans, connected to said derrick, for handling tubular nenbers as

sai-d tubul ar nenbers are advanced through the nobon pool by said
first neans for advanci ng;. . second nmeans connected to said
derrick for advancing tubul ar nenbers t hrough the nobon pool, to the
seabed and into the bed of the body of waterR3- - second neans, '
connected to said derrick, for handling tubular nenbers as sai d

t ubul ar nenbers are advanced through the noon pool by said second
The main drilling station 160 is utilized to pick up and make up a thirty

inch jetting assembly for jetting into the seabed and twenty six inch drilling
assemblies and places them within the derrick setback envelopes for the auxiliary
station 162 to run inside of thirty inch casing. The main rig then proceeds to
5 make up eighteen and three fourths inch wellhead and stands it back in the

derrick for the twenty inch tubular casing run.

At the same time the auxiliary station 162 is used to pick up the thirty
_ inch casing and receives the jetting assembly from the main rig and runs the -
10 complete assembly to the seabed where it begins a thirty inch casing jetting

operation.

Referring to Figure 10, the main rig skids a blowout preventer stack 200

under the rig floor and carries out a functioning test on the stack and its control

15 system. At the same time the auxiliary rig and rotary station 162 are used to jet
in and set the thirty inch casing. The auxiliary rig then disconnects the runnihg

tool from the wellhead and drills ahead the twenty six inch hole section.

In Figure 11 the main rig is utilized to start running the blowout

20 preventer stack 200 and dnlhng riser to the seabed. Simultaneously the auxiliary
rig, including second rotary station 162, is utilized to complete drilling of the
twenty six inch hole section and then pulls the twenty six inch drilling assembly

- povvm e




- 36_ z
seabed

means for advancing for conducting operations extending to the
auxiliary to said drilling operations; and nmeans

positioned within said derrick for transferring tubular assenblies
between said first nmeans for advanci ng tubul ar nenbers and said second

10

15

20

 -24-

to the surface. The auxiliary station then rigs up and runs twenty inch tubular
casing 202 and after landing the twenty inch casing in the wellhead the auxiliary
rig then hooks up cement lines and cements the twenty inch casing in place. The

auxiliary rig then retrieves the twenty inch casing landing string.

In Figure 12 the main rig_ and rotary station 160 lands the blowout-

preventer 200 onto the wellhead and tests the wellhead connection. At the same

time, the auxiliary rotary station 162 is utilized to lay down the thirty inch jetting

and twenty six inch drilling assembly. After this operation is complete the

auxiliary rotary station 162 is utilized to makeup a seventeen and one half inch

bottom hole assembly and places the assembly in the derrick for the primary or

main rotary assembly to pick up..

In Figure 13 the main rotary assembly picks up the seventeen and one half
inch hole section bottom ho_le assembly 204, which was previously made up by
the auxiliary rig, and runs this and drillpipe in the hole to begin drilling the
seventeen and one half inch section. At the same time, the auxiliary rofary
station picks up single joints of thirteeﬁ and three eighths inch casing from the
drillship pipe racks, makes them up into one hundred and twenty five foot
lengths and then stands the lengths back in the derrick envelopes in preparation

for the thirteen and three eighths inch casing run.
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means for advancing tubul ar nmenbers to facilitate sinultaneous drilling

operations and operations auxiliary to said drilling operations, wherein
sai d drilling activity can be conducted fromsaid derrick by said
first or second means for advancing and said first or second neans
for handling tubul ar menbers and aux2$+ary drilling activity can be
si mul t aneousl y conduct ed fromsaid derrick by the other of said
first or second neans for advanci ng “and the other of said first or
second means for etﬂptﬁ #’na‘i@i’@& ‘station 160 co glet&s Grilling b sevedteen
defined in cIa|n11 n sal Irst and second nean for advanci ng

tubul ar nmember §n&%ﬁﬁrha‘l?mch hole section.  The drilling assembly is then retrieved back to
the surface through the moon pool and the- main rotary station then proceeds to

rig up and run the thirteen and three eighths inch casing segments which were

5 previously made up and set back within .the. derrick. After landing the casing in

the wellhead, the rig cements the casing in place. At the same time the auxiliary

rotary station 162 picks up single joints of nine and five eighths inch casing from

the drill_ship pipe racks, makes them up into triples and then sténds them back in

the derrick tubular handling envelopes in preparation for a nine and five eighths

10 inch casing run.

In Figure 15 the primary rotary station tests the blowout preventer stack
after setting the thirteen and three eighths inch seal assembly énd the auxiliary
rotary station changes the bottom holé assembly from seventeen and one -half

15 inches to fwelve and one quarter inch assembly. The twelve and one quarter
inch assembly is then set back in the derrick conduit handling 'envelopes in a

position where it can be picked up by the main rotary station.

In Figure 16 the primary rotary station 160 is used to run in the hole with
20 twelve and one quarter inch bottom hole assembly and begins drillihg the twelve
and one quarter inch hole section. At the same time the auxiliary rotary station

is utilized to make up nine and five eighths inch casing running tool and cement




a first-and second top drive assenbly respectively. 3. A
dri.l I ship as defined in claim1 wherein said first and second neans for
advanci ng tubul ar nmenbers conpri ses: a first and second rotary
tabl e positioned within said derrick. :

10

15

20

-26-

head and then stands both of these complete assemblies back in the conduit

handling envelopes of the derrick in preparation for a nine and five eighths inch

~ casing run.

In Figure 17 the primary rotary station 160 is utilized to complete drilling
the twelve and one quarter inch hole section and retrieves the twelve and one
quarter inch assembly back to. the sui'face. The primary rotary station then rigs
up and runs the nine énd five eighths inch casing in the hole and cements the

casing in place. At the same time the auxiliary rotary station changes the bottom

‘hole assembly from twelve and one quarter inch to eight and one half-inch and

stands the eight and one half-inch assemblies back in the derrick to be picked up
by the primary rotary station. i |

~ In Figure 18 the primary rotary station is shown running in the hole with
eight and one half-inch drilling assemblies and begins to drill the eight and one
half-inch hole with the first rotary top drive. During this operation the auxiliary

rotary station is used to make up a casing cutter.

In Figure 19 the primafy rotary station 160 completes drilling the eight
and one quarter inch hole section and retrieves the drilling assembly back to the
surface. The primary rotary station then proceeds to rig down the riser and

begins to recover the blowout preventer stack 200,




4.

- 37- A drillship as defined in claim1l wherein said neans for
transferring includes: a rail assenbly operably extendi ng between
a position adjacent to said first - neans for advanci ng tubul ar
menbers and a position adjacent to said second nmeans for advancing

t ubul ar

nmenber s; -27-

10
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As shown in Figure 20, once the blowout preventer 200 is clear of the
wellhead, the auxiliary rotary station runs in the hole with a casing cutter 210

and cuts the casing.

In Figure 21 the primary rotary station is used to continue recovering the
blowout preventer stack 200 and the auxiliary rotary station is used to recover

the wellhead 212.

In Figure 22 the primary rotary station prepares for moving the drillship
and the auxiliary rotary station assists in that operation.

COMPARATIVE ANALYSIS

Referring now specifically to Figure 23a, there will be seen an illustrative
time chart of typical drﬁﬁng activity for an offshore well in accordance with a
conventional drilling operatiox.l._ The filled in horizontal bars represent time

| frames along an abscissa and tubular activity is shown along an ordinate. As an

initial operation, eight hours, note bar 220, are utilized to pick up pipe and
twenty seven hburs, note bar 222, are then required to jet drill thirty inch casing
in place. Three hours are then used. to make up and lay down bottom hole
assemblies and running tools, see time bar 224. Next, forty four and oné half
hours, note bar 226, are required to drill and cement twenty inch casing. Sixty-

nine hours 228 are necessary to run and test a blowout preventer. Three hours
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said fiirst means for handling tubular nenbers being nmounted to traverse
upon said rail wherein conduit assenblies may be operably transferred
between said first nmeans for advanci ng tubul ar nenbers and said second

means for advancing tubular nmenbers to facpgitate sinultaneous drilling
operations and operations auxiliary to said drilling operations.

f5: Agrillshlp as defined in claiml andfurther I ncl udi ng: a
i rst tubul ar setback envel ope po f

advanci ng t u bgﬂeéeqﬂgﬁgépgnalgﬁap%n% ) Aoh BSHAE Hble hsenitiifls faha Yunlhf ool
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see time bar 230. Next in sequence thirty nine hours, note bar 234, and twenty
one hours, note bar 236, are used to run and cement thirteen and three eighths
inch casing. Four and three quarter hours are used to make up and-léy down
bottom hole assemblies and i'unning tools, note bar 238, and ten and one half
hours are used to test the blowout preventer, note bar 240. Next, eighty one and
one half hours, note bar 242, are utilized to drill twelve and one quarter in(;h
drill string and twenty two hours are used to run and cement nine and five
eighths inch casing, note bar. 244, Two and three quarter hours are then
necessary to make up and lay down bottom hole assemblies and running tools,
note bar 246, and fourteen hours, note bar 248, are utﬂized to drill eight and one
half-inch hole. Next, thirty and one half hours are spent recovering the blowout
preventer, nofe bar 250, seventeen hours are used to run up and recover the
wellhead, as depicted by time bar 252, and finally the drill pige is laid down
requiring eight hours, see time bar 254.

In contrast to a conventional drilling sequence, an identical drilling

operation is depicted by a time chart in Figure 23b in accordance with the

subject invention, where a main and auxiliary tubular station are simultaneously

utilized in a preferred embodiment of the subject invention, to dramatically

~ decrease the overall drilling time and thus increase efficiency of the drilling

operation. More specifically, it will be seen that the main drilling operation can
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a second tubul ar setback envel ope positioned adjacent to said second neans
for. advanci ng tubul ar nenbers.

- 38-
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6.

A drillship as define(_j in claim5 and further including:

-29-

be conducted through a first tubular advancing station and the critical path of

the drilling sequence is depicted with solid time bars whereas auxiliary activity
through a second tubular advancing station is shown by crossed hatched timé _

bars.

Initially eight and one half hours are utilized by the primary rofary

~ station to rig up a bottom hole assembly and pick up pipe, note time bar 260.

Next, the blowout preventer is skidded to position and tested which utilizes
twelve hours, as shown by time bar 262. Forty two hours are then required to
run the blowout preventer to the seabed as shown by time bar 264 and 15 hours,
as shown by time bar 266, are used to land and test the blowout preventer.
Next, the seventeen and one half inch hole is drilled by the primary rotary
station and rotary table 160 for 39 hours as depicted by time bar 268.
Subsequently, the thirteen and three eighths-inch casing is run and cemented in

place utilizing fourteen hours as depicted by time bar 270.

The next operation requires ten and one half hours to test the blowout

preventer, as shown by time bar 272. Eighty one and one half hours are used by

' the primary rotary station and rotary table 160 to drill the twelve and one

quarter inch hole as depicted by time bar 274. Time bar 276 discloses sixteen
hours to run and cement the nine and five eighths inch casing. An eight and one

half inch drill hole then consumes. fourteen hours, as depicted by time bar 278

REPLACEMENT SHEET
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a third tubul ar setback envel ope positioned between said first tubular

set:back envel ope and said second tubul ar setback envel ope. 7. A
drillship as defined in claim5 and further including: a tubul ar
handl i ng system for transferring tubul ar nenbers between said first

t ubul ar setback envel ope and said second tuBul ar setback envel ope and
said first neans for advanci ng tubul ar nenbers and said second neans for
advanci ng tubul ar menbers. :

10

15

20

and finally the main rig utilizes thirfy and one half hours as depicted by time bar

280 to recover the blowout preventer.

During ﬂ:is same time sequence the second or auxiliary tubular-advancing
station 162 is used to jet drill the thirty inch casing in twenty one and one half
hours as shown by hashed time bar 282. Then the twenty inch casing is drilled
and run during a period of forty four and one half hours as shown by time bar
284. The auxiliary rig is then used for five hours to make up and lay down
bottom hole assemblies and runniné tools for five hours as shown by time bar
286. Eight and one half hours are used to set back thirteen and threé eighths
inch doubles as shown in time bar 288. Time bar 290 illustrates the use of four
and one quarter hours to make up and lay down bottom hole assemblies and
running tools, and ten hours are required, as shown in time bar 292, to set back
nine and five eighths inch doubles. Four hours are then required as shown by
time bar 300 to make up and lay down bottom hole assemblies and running tools
and then nine and one half hours are used to make tip and run a casing cutter as
depicted by time bar 302. The wellhead is then recovered in six and one half
hours as shown on time bar 304 and finally eight hours are utilized as depicted in

time frame 206 to lay down the drill string.

By comparing the identical sequence of events from a conventional drilling

operation to the subjeét multi-activity drilling method and apparatus, it will be

3 MA 55
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8. A nrulti-activity drilling assenbly operable to be supported froma

posi tion above the surface of a body of water for conducting drilling
operations to the seabed and into the bed of the body of water for a
single well, said nulti- activity drilling assenbly including:

(a) a drilling superstructure operable te3sbe nounted upon a drilling deck
for sinmultaneously supporting drilling operations for a well and

operations auxiliary to drilling operations for the well:;

appreciated that the critical path has been substantially reduced. In this
particular example of exploration drilling activity, the time savings comprises a
twenty nine percent reduction in time for a drilling operation. In other
insfances, and depending upon the depth of the water, this time sequence could
5 be longer or shorter, but it will be appreciated by those of ordinary skill in the
art that as the depth of water increases, the advantage of a multi-activity drilling

method and apparatus in accordance with the subject invention increases.

The above example is illustrated thh respect to an exploration drilling
10 . program. Developmental drilling actively may be required which would involve
twenty or more wells. In this event, the subject invention can advantageously
conduct multiple Well developmental drilling .activity, or work over activity,
simultaneously on multiple wells, and again dramatically reduce the amount of
‘time the drillship will be required to stay on site. |
15
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- 39- (b) first nmeans connected to said drilling superstructure for

advanci ng tubul ar nenbers to the seabed and into the bed of the body
of water; . (c) second means connected to said drilling superstructure
for advanci ng t ubul ar nenbers sinultaneously with said first neans

i nto the body of ' water to the seabed32.and

SUMMARY OF MAJOR ADVANTAGES
OF THE INVENTION

5 After reading and understanding the foregoing description of preferred
embodiments of the invention, in conjunction with the illustrative drawings, it
will be appreciated that several distinct advantages of the subject multi-activity

drilling method and apparatus are obtained.

10 Without attempting to set forth all of the desirable features and.
advantages of the instant method and apparatus, at least some of the major
‘advantages of the invention are depicted by a comparison of Figure 23a and
Figure 23b which viéually illustrates the dramatic enhancement in efficiency of
the subject invention. As nofed above, even greater time efficiencies will be

15 realized in developmental driili-ng or well remedial work over activity.

The enhanced drilling time, and thus cost savings, is provided by the
multi-activity derrick having substantially identical tubular advancing stations
wherein primary drilling activity can be conducted within the -derrick and

20 auxiliary activity concomitantly conducted from the same derrick and through

the same moon pool.




(d) - neans positioned adjacent to said first and second neans for

advanci ng

tubul ar nenbers for transferring tubular assenblies

| bet ween said first means for advancing tubul ar nenbers and said
second neans for advanci ng tubul ar nmenbers to facilitate
si mul taneous drilling operations awdkiary to said drilling

oper ati ons,

wherein drilling activity can- be conducted for the well

- fromsaid drilling superstructure by said first or . second neans for

- advancing tubul ar gni@&é&icmﬁcmeé Q¥ votdiy statibgs, and in a préferied/embodiment
"~ simul taneously conducted for the well frorgsaid d’rillingqn “ ’

super st 1 uct ur qof)irives stidwidual tabildr hiandling systernndh phuality of tubilan setiback
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envelopes are positioned adjacent the dual rotary station, and first and second
conduit handling assemblies operably transfer riser segménts, casing, and
drillpipe assemblies between the first and second tubular advancing stations and
any of the set back envelopes. The dual derrick drawworks are independently |
conirolled by substantially identical drill consoles mounted upon the drilling floor

of the derrick such that independent operations can be performed simultaneously

| by a main drilling rotary 'station through a moon pool while auxiliary operations

can be simultaneously conducted through a second rotary station and the moon

pool.

The multi-station derrick enables a driller to moi'é ‘'many rotary
operations out of the critical path such as blowout prevention and riser running
while drilling a top hole; making up bottom hole assemblies or runhing tools with
an auxiliary rotary while drilling with a primary rotary station; making up and
standing back casing with the auxiliary rotary while drilling with the primary
rotary assembly; test running; measurements while drilling while continuing
primary drilling activity; .an_'d deploying a high-pressure second stack/riser
outside of primary rig time. Still further, the subject invention permits an

operator to rig up to run trees with the auxiliary rotary station while carrying

out normal operations with a primary rotary station; running a subsea tree to the
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t ubul ar: nenbers. . -4 0-
9.. A nmulti-activity drilling assenbly as defined in claim8 and further

i ncl udi ng:

10

-34-

bottom with the auxiliary rotary station while completing riser operations and

simultaneously running two subsea _trees, bases, etc.

In describing the invention, reference has been made to preferred
embodiments and illustrative advantages of the invention. In particular, a large,
tanker dimension drillship 30 has been specifically illustrated and discussed

which is the presently envisioned preferred embodiment. It will be appreciated,

~ however, by those of ordinary skill in the art, that the subject single derrick with

multi-rotary structure may be advantageously utilized by other offshore platform
systems such as jack-ups, sen_li-submersibles; tension leg platforms, fixed towers,
and the like, without departing from the subject invention. Those skilled in the

art, and familiar with the instant disclosure of the subject invention may also

recognize other additions, deletions, modifications, substitutions, and/or other

changes which will fall within the purview of the subject invention and claims.
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a frrst—tuburar setback station positioned adjacent to said first neans for

adva [ﬁ“‘gers; and a second tubul ar setback station
p05|t c“ I sai d second neans for advanci ng tubul ar
]

s10 Anulti-activity drilling assenbly as defined in
: claln)8 mhereln said first and second-pggans for advancing tubul ar nmenbers
conpri ses: a first and second top drive assenbly connected to said
drilling CLAIMS

1. A drillship having a bow, a stern and an intermediate moon pool
between the bow and stern and being fitted to conduct offshore drilling operatiohs
through the moon pool and into the bed of a body of water, said drillship

including:

a derrick positioned upon the drillship and extending above the moon pool for
simultaneously supporting drilling operations and operations auxiliary to

drilling operations through the moon pool;

a first means connected to said derrick for advancing tubular members through

the moon pool, to the seabed and into the bed of the body of water;

first means, connected to said derrick, for handling tubular members as said
tubular members are advanced through the moon pool by said first means for

advancing;

second means connected to said derrick for advancing tubular- members

through the moon pool, to the seabed and into the bed of the body of water;

second means, connected to said derrick, for handling tubular members as

said tubular members are advanced through the moon pool by said second

SRR e
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sup A mlti-activity drilling assenbly as defined
I n <l a f| rst and second neans for advanci ng tubul ar
menber mg @m "r a first and second rotary table positioned

adj acent to ng superstructure for assisting in performng
drilling.operations and for si mul t aneously assisting in performng
operations auxiliary to drilling 3osperati ons through the drilling
deck. =J0-

means for advancing for conducting operations extending to the seabed

auxiliary to said drilling operations; and

means positioned within said derrick for transferring tubular gssemblies
between said first means for advancing tubular members and said second
means -for advancing tubular members to facilitate simultaneous drilling
operations and operations auxiliary to said drilling operations, wherein said
drilling activity can be conducted from said derrick by said first or second
means for advancing and said first or second means 'fbr héndling.tubula_r
members and auxiliary drilling aétivity can bg simultaneously conducted
from said derrick by the other of said first or second means for advancing

and the other of said first or second means for handling tubular members.

2. A drillship as defined in' claim 1 wherein said first and second means

~ for advancing tubular members comprises:
a first and second top drive assembly respectively.

3. A drillship as defined in claim 1 wherein said first and second means

for advancing tubular members comprises:

a first and second rotary table positioned within said derrick.
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A

-41- A—rethod for conducting offshore drilling operations with -
&ﬂgllllng assenbly operable to be nounted upon a drilling

. 2.
Segllilmmm"mmm,',g e the surface of a body of water and having a first

tubul ar station & second tubul ar station, the net hod i ncl uding the
steps of: advanci ng tubul ar menbers fromthe first tubular station

and into the bed of a
-37-
4. A dﬁuship as defined in claim 1 wherein said means for transferring

includes:

a rail assembly operably extending between a position adjacent to said first
means for advancing tubular members and a position adjacent to said

second means for advancing tubular members;

séid first iﬁeans for handling tubular members being mounted to ﬁaverse
upon said rail wherein conduit assemblies may be operably transferred
~ between said first means for advancing tubular members and said second
means for advancing tubular members to facilitate simultaneous drilling

operations and operations auxiliary to said drilling operations.
5. A drillship as defined in claim 1 and further including:

a first tubular setback envelope positioned adjacent to said first means for

advancing tubular members; and

a second tubular setback envelope positioned adjacent to said second means

for advancing tubular members.
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body of water for “condutt i ng drilling operations for a well;
advanﬁlmﬂnmmu ers fromthe second tubular station and into the bed
ﬂ,l!”ﬁmter for conducting activity auxiliary to drilling
act|V|ty“forLtHe felt; and transferring tubul ar - nenmbers
between the first tubular statlon and the second tubul ar station
wherein primary drilling activity can be conducted by advanci ng

tubul ar nenbers fromthe first or secoR@-tubul ar station and
auxiliary drilling activity can be conducted S|nultaneously for the well by

6. A drillship as defined in claim 5 and further including:

a third tubular setback envelope positioned between said first tubular

setback envelope and said second tubular setback envelope.
7. A drillship as defined in claim 5 and further including:

a tubular handling system for transferring tubular members between said
first tubular setback envelope and said second tubular setback ehvelope and
said first means for advancing tubular members and said second means for

advancing tubular members.

8. A multi-activity drilling assembly operable to be supported from a
position above the surface of a body of water for conducting drilling operations to
the seabed and into the bed of the body of water for a single well, said multi-

activity drilling assembly including:

(@) a drilling superstructure operable to be mounted upon a drilling deck
for simultaneously supporting drilling operations for a well and

operations auxiliary to drilling operations for the well;
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advanci-ng—tubular—menbers fromthe other of the first or second tubul ar

o i e

()

©

(@)

| _ o -42- 13. A
g offshore drilling operations as defined in claim 12
advanci ng the tubul ar nmenbers fromthe first

-39-

first means connected to said drilling superstructure for advancing

tubular members to the seabed and into the bed of the body of water;

second means connected to said drilling superstructure for advancing

tubular members simultaneously with said first means into the body of

water to the'seabed; and

means positioned adjacent to said first and second means for advancing
tubular members for transferring tubular assemblies between said first
means for advancing tubular members and said second means for
advancing tubular members to facilitate simultaneous drilling operations
auxiliary to said drilling operations, wherein drilling activity can be
conducted fof the well from said drﬂﬁng superstructure by said first or
second means for advancing tubular members and auxiliary drilling
activity can be simultaneously conducted for the well from said drillihg
superstructure by the other of said first or second means for advancing

tubular members.
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tUbW‘?;: _ rotating the tubul ar nenmbers with a
first I ve suppo d froman upright superstructure.

WM'HMI’I’ ducting offshore drilling operations as defined in
cI a| #m step of advancing the tubul ar nenbers fromthe second

t ubul ar stafldh iIsnclkudes: rotating the tubular nenbers with a
second top drive supported fromthe '

~40-

9. A multi-activity drilling assembly as defined in claim 8 and further

including:

a first tubular setback station positioned édjacent to said first means for

advancing tubular members; and '-

a second tubular setback station positioned adjacent to said second means

for advancing tubular members.

10. A multi-activity drilling assembly as defined in claim 8 wherein said

first and second means for advancing tubular members comprises:

a first and second top drive assembly connected to said drilling

superstructure.

11. A multi-activity drilling assembly as defined in claim 8 wherein said

first and second means for advancing tubular members comprises:

a first and second rotary table positioned adjacent to said drilling
superstructure for assisting in performing drilling operations and for
simultaneously assisting in performing operations auxiliary to drilling

operations through the drilling deck. ' o

REPLACEMENT SKE::

S MAY 199




upri ght- superstructure. 15. A nmet hod for conducting ©

dri.lling operations as defined in claim13 wherein sai dJ vanci ng
tubul ar nenbers fromthe first and second tubular stati HWI ’l”””
rotating tubul ar nmenbers at said first tubular station with & ro : le;

and rotating tubular menbers at said second tubular station with a secorld

rotary table. : -41-
12. A method for conducting offshore drilling operations with a multi-
activity drilling assembly operable to be mounted upon a drilling .deck _positioned
above the surface of a body of water and having a first tubular station and a

second tubular station, the method including the steps of:

advancing tubular members from the first tubular station and into the bed of a

‘body of water for conducting drilling operations for a well;

advancing tubular members from the second tubular station and into the bed of
a body of water for conducting activity auxiliary to drilling activity for the well;

and

transferring tubular members between the first tubular station and the second
tubular station wherein primary drilling activity can be conducted by
advancing tubular members from the first | or second tubular station and
auxiliary drilling activity can be conducted simultaneously for the well by
advancing tubular members | from the other of the first or second tubular

station.
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- 43- - 16. A nethod for conducting offshore drillin eratlons
the bed of a body of water, for a single well, froma dri ﬁu
operabl e to be positioned above the surface of the body ”’I’i’”’,’
met hod bei ng conducted, at least partially, froma first stafi o‘n fror s
advanci ng tubul ar rmenbers and, at |east partially, froma second statlon
for advanci ng tubul ar nmenbers, the nethod including the steps of:

=42~

13. A method for conducting offshore drilling operations as defined in
claim 12 wherein said step of advancing the tubular members from the first

tubular station includes:

rotating the tubular members with a first top drive supported from an

upright superstructure.

14. A method for conducting offshore drilling operations as defined in
claim 13 wherein said step of advancing the tubular members from the second

tubular station i_ncludes:

rotating the tubular members with a second top drive supported from the

upright superstructure.

15. A method for conducting offshore drilling operations as defined in
claim 13 wherein said step of advancing tubular members from the first and

second tubular stations includes:

rotating tubular members at said first tubular station with a rotary table;
and rotating tubular members at said second tubular station with a second

rotary table.
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(a) drilling at least a portion of awellhole into thm

wat.er fromthe first station for advanci ngr;“,mir

(b) running at |least one casing fromthe first statio nm J@iﬂ
t ubul ar menbers into the at |east a portion® of®the we

and (c) simul taneously during at |east a-portion of the tine
period utilized for ‘performng steps (a) and (b), running a
bl owout preventer and riser into -43- t he body of water fromthe

second station for advancing tubul ar

16. A method for conductmg offshore drilling operations into the bed of
a body of water, for a single well, from a dnlhng deck operable to be positioned
above the surface of the body of water, said method being conducted, at least
partially, from a first station for | advancing tubular members and, at least

partially, from a second station for advancing tubular members, the method

including the steps of:

(a)  drilling at least a portion of a wellhole into the bed of the body-of water

from the first station for advancing tubular members;

(b) running at least one casing from the first station for advancing tubular

members into the at least a portion of the wellhole; and

()  simultaneously during at least a portion of the time period utilized for
performing steps (a) and (b), running a blowout preventer and riser into
the body of water from the second station for advancing tubular
members to a position in proximity to the at least a portion of the
wellhole in the seabed, wherein the events of step (¢) are performed
independently of and during at least a portion of the same time period as
the events of steps (a) and (b) to reduce tile overall time necessary to

perform steps (a) through (c) for conducting offshore drilling operations

REPLACEMENT SHEET
IUMAY B99




rrenbers-toap05|t|on|n proximty to the at | east aportlo : '
wel:l htl e in the seabed, wherein the events of step (c) are mm,@g ” l'”m
i ndependently of and duri ng at | east a portion of the sane tenmecp b
the events of steps (a) and (b) to reduce the overall tinme necessary to
performsteps (a) through (c) for conducting offshore drilling operations
-44-"
from the drilling deck on a single well being drilled into the bed of the

body of water.

17. A method for conducting offshore drilling operations into the bed of a
body of water, for a single well, from a drilling deck operable to be positioned above

the surface of the body of water, as defined in claim 16, wherein:

compléting the events of steps (a) through (b) including running the casing into
the at least a portion of a Qellhole as recited in step (b) from the first station
for advancing tubular members and running the riser and blowout preventer
recited in step (c) from the sécond station for advancing tubular members such .

that steps (b) and (c) are completed at essentially the same time.

18. A method for conducting offshore drilling operations into the bed of a
body of water, for a single well, from a drilling deck operable to be positioned above
the surface of the body of water, as defined in claim 16, and further comprising the

steps of:

(d following completion of the events of steps (a) through (c) laterally
_repositioning the drilling deck until the second station for advancing

tubular members and the blowout preventer and riser are positioned

over the at least a portion of a wellhole; and REPLACEMENT Sﬂm '
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-44- fromthe drilling deck on a single

i nto*trhe bed of the body of water. e r
conducting offshore drilling operations into the bed of a”“ﬂl mgmm m“f
for. a single well, froma drilling deck operable to be postticone bo

t he surface of the body of water, as defined in claim 16, wherein:
conpleting the events of steps (a) through (b) including running the casing
into the at |east a portion of gswellhole as recited in step (b)
fromthe first station

*

(¢)  connecting the blowout preventer and the riser extending from the
second tubular station onto the at least one casing in the at least a

portion of a wellhole at a location in proximity to the seabed.

19. A method for conducting offshore drilling operatiohs into the bed of
a body of water, for a single well, from a drilling deck operable to be positioned
above the surface of the body of water as defined in claim 18 and further

comprising the steps of:

® making-up extended lengths of drilling pipe at the first station for

advancing tubular members;

(@ transferring the extended lengths of drill pipe made up at the first

station to the second station; and

(h)  using the extended lengths of drilling pipe, made up at the first station
for advancing tubular members, conducting drillihg operations coaxially
through the riser and into the single wellhole from the second station for

advancing tubular members.
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for advanC|ng t ubul ar nenbers and running the riser and bl owou

reci t&€d in step (c) fromthe second station for advancing t’m
such that steps (b) and (c) are conpleted at essenti qi ”"I

tinme. 18. A nethod for conducting offshore drillirfg dperath

into the bed of a body of water, for a single well, froma dr|II|ng deck
operable to be positioned above the surface of the body of water,

defined in claim16, and further conprisiég the steps of: : (d)

foll owi ng conpletion of the events of steps (a) through (c) laterally
20. A method for conducting offshore drilling operations into the bed of

a body of water, for a single well, from a drilling deck operable to be pbsitioﬁed
above the surface of the body of water as defined in claim 18, said drilling deck
being mounted upon a floating 'drillship,' wherein said step (d) of laterally
repositioning t'he. drilling deck Iuntil the second station for advancing tubular

members comprises the step of:

laterally repositioning the drillship floating upon the surface of the body of

water.
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repo&jtﬁoﬁing the drilling deck until the second station for advanci ng
tubul ar"menbers and the bl owout preventer and riser are positioned
over the at |least a portion of a wellhole; and *:

- 45- (e) connecting the bl owout preventer and the riser
extending fromthe ' 4/8 N
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secqu\yﬁpular station onto the at |east one casing in the at |
porti 6% of a wellhole at:a location in proximty to the seabed.
19. A nethod for conducting offshore drilling operations intojtle bed -
a body of water, for a single well, froma drilling deck operapl ¢ tgo ?9 ;
positioned above the surface of the b@gpg of water as defined §njcl aF ﬁ‘é 1999

and further conprising the. steps of: () maki ng- upf ex ‘
| engths of drilling pipe at the first sggtion for
t ubul ar nenbers; . ,
— \_\ =
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(gj. transferring the extended lengths of drill pipe madgug 55 éj@fy 's.t,g
station to the second station; and (h) usi ng the extgandad

| engths of drilling pipe, nade up at the first station ﬁﬁ\é for
~advanci ng tubul ar menbers, conducting drilling operations coaxially

. through the riser and into the single wel BRol e fromthe second station for
+ advanci ng tubul ar nenbers.

_ According to the invention in the first aspect there is provided a multi-
activity drilling assembly operable to be supported from a position above the\
surface of a body of water for conducting drilling operations to the seabed and

5 into the bed of the body of wéter, said multi-activity drilliﬁg assémbly including:
a drilling superstrucfure operable to be mounted upon a drilling deck for
simultaneously supporting drilling operationé for a well and operations auxiliary
to drilling operations for the well; a first means connected to said drilling
superstructure fdr'advancing tubular members-to the seabed and into the bed of

10 body of water; a second means connected to said drilling superstructure for
advancing tubular members simultaneously with said first means to the seabed
and into the body of water to the seabed; and a means positioned adjacent to
said first and second means for advancing tubular members for transferring
tubular assemblies between said first means for advancing tubular members

15 and said second means for advaﬁcing tubular members to facilitate
simultaneous drilling opératidns auxiliary to said drilling operations, wherein
drilling activity can be conductéd for the well from said drilling superstructure by
said first or second means for advancing tubular members and auxiliary drilling
activity can be simultaneously conducted for the wéll from said drilling

20  superstructure by the other of said first or second means for advancing tubular

members.
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L4B- = .20. A method for conducting offshore dril I I ng operations into

the bed of a body of water, for a single well, froma drilling deck
operable to be positioned above the surface of the body of water as .
defined in claim18, said drilling deck being nounted upon a floating

drillship, wherein said step (d) of | ater8Ply repositioning the drilling

deck uPtll the second station for advanci ng tubular nenbers conprises the

step of: '
According to the invention in the second aspect there is provided a

method fdr conducting offshore drilling operations with a multi-activity drilling
assembly 6perable to the mounted upon a drilling deék positioned above the
5 sufface of a body of water and having a first tubular station and a second
tubular station, thé method including the stéps of: advancing tubular members
from the first tubular station and into the bed of a body of water for conducting
drillih‘g oberétions for a well; advancing tubular merﬁbefs from the second
~ tubular station aﬁd into the bed of a body of water for conducting activity
10 auxiliary to drilliﬁg activity for the well; and transferring tubular members
between the first tu.bular station and the second tubular station wherein primary
drilling activity can be conducted by advancing tubular members from the first or
second tubular statibri and auxiliary drilling activity can be conducted
simultaneously fdr the well by advancing tubular members from the other of the

15 first or second tubular station.
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