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MULTI—ACTIVITY OFFSHORE EXPLORATION ANDIOR
DEVEIDWT DRILLING NIETHOD AND APPARATUS
BACKGROUND_ OF THE INVENTION

L

Thns invention relates to a novel method and apparatus .for offshore, .
._ dnllmg operations. ' .More speciﬁeally, this inventi(m relates to a method and |
- ahp’aratus for conducting exploration drilling offshore, with a sinéle derrick
10 | tvherein primary and aulxillary explorntion drllling-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.
: derm:k is operable to_.perfom_n multiple drilling, development, and work over

' operations simuitaneously.

In 'the hast snbstantial oil and'gas reserves 'hn\.'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 1mt1al stages of oftshore
-exploratlon and/or development dnllmg operations wet'e:eontlucted in relatively. :
20 _ shallow water of a few feet to a hundred feet or S0 along the near shore regmns.' )
o _ -..:and portmns ol‘ 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 eontmues to increase thmughont the world, add:tlonal reserves of oil and

‘25 gashave been sought in wate_r d_e_pths of three to five thousand feet ox_' more on
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_ -appr’oxi_dmtely three thousand to seven thousand five hundred feet of water. Still
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. 2._'

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

dr_'“mg operations off -.Ne_w' Orleans are envisioned in the near future in _

e

- 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 exploratlon stems not only from an mcreasmg need to locate

i new reserves, as a general proposntxon, but_with the evolutlon of soplnstxeated
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 high

-productmn oil and gas reserves e_xlst within the Gulf o_f Mexico and elsewhere in

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 ) .'

_-tbe contmental shelf. As 2 an example, one actlvely produung field cumntly' |

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

' _trn_nsported to a drilling srte ona bar_ge or self floating by utlllzmg buoyancy

| _ehambers within the tovrer legs. _:'On_ station, the tooers'ere erected and fixed to

 the seabed. A jack-up platform usually includes a barge or self4propelled-deck -
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. which is used to fioat the rig to station. On site legs at the corners of the barge
or self-propelled deck are jeek_ed down into the seabed ﬁntil the deck is elevated
a.-s'.u.itable working distance above a statistical storm Wave height. An example; |
“of a jackup platform  is d:sclosed in_Richardson United States _;iat;nt” "
" No. 3,412"’,‘951’._.‘ A jaéi(-uﬁ _bargé is depicted in United States paient No.

3,628,336 to Moore et al.

.Olm':e m pos.ition. fixed toive;s; Jack-up barges aed plafforms are utilized
for drilling through a short ri;éer m a manner not dramatically _u_nlike land based
..op'erations. It will feadﬁy be appreclated that althohgh 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 apphcatmns. '

| In deeper water, a jaek;up'tewer has been epvﬁiened wherein adeckis
used for floatation #_nd then one or 'there- legs are Jacked down to the Seabed..
The foundation of these _ja_ck-_uﬁ .platfen'm can be cli#raéterize&_ into two : "
: 'ca.tte'gories: (1) pile suppo':_'ted designs 'a‘_nd_ (2) gravity base stmetem. An
| e:xe;np]e of a grevity base,"jack;up-tewer is shown in United States Hemm _
et a]. patent No. 4,265,568. | Ag'ein, .a.lt_heugh# s_ingle leg jack-up has admmagé
: m water depths of a 'few'.hﬁhdzed feet i is still not a design suitable for deep

* “water sites.
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For. deep water drxllmg, emz-submersnble platforms have been doslgned
snch as dlsclosed in United States Ray et al patent No. 3 919,957 ‘In addxtlon,
tensmn leg platforms have been used such as dlsclosed in Umted States Steddum
patent No. 3,982,492. A tension Ieg platform includes a platt'orm and a plurahty

| of relatwely large legs. extendmg downwardly into the sea. A.nchors are fixed to
the seabed beneath edch 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 '

et al. patent number 4,281, 613.

In even deeper water sites, turret.moored driliSh‘ipe and dynalniedlly
'posltmned 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'dynam_tcaﬂy poﬁtiuned_'drttlship _is-_sixni!nr to a turret meured vessel
wherein drilling uneraﬁnns" arecondnctedthrough a !arge eentral opening er._ 3
mﬁdﬁ pool fashioned vertxeally through the 'vessei'émid-sbips'; Bow und stern’ “

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

controls to dynam:cally mamtam the vessel at a desired latitude and longttude

This Sheet Has Been Reﬂlaced
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h statlon A dynamlcally pos:tloned dnllslnp and riser angle posmonmg system is
_dxsclosed in United States Dean patent No. 4,317,174,
o

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

ass_igntnent with the subject application.

: | __Notevithstanding extensive success in shaliow t_o. medinum depth dnllmg,
t_hefe is a renewed belief that signifiwnt energy réenves exnst beneath 'deep water
of _seven thousand to twelve thousand feef or naore; "_.l'he. _caauegg.s of dnllmg o
. explnfatory wells te. tap 'anch reserves, hoyve’ver, an_d'follow on deve!opmentai R
: dnllmg over a plnrality nf- \aeﬁs are formidable. In this it |s beheved that '
methods and apparatus exxstmg in the past wm not be adequate to eeonomxeally

address the new ‘deep water f_rontner. .

' As drilling ciepm; double and triple, d’rimng efrmiency 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 dril!mg where drillmg and -
_ complet_:on of twenty or mare wells is often requu'ed. In a_ddlt__:on, worl_c over or_

remedial work such 25 pulling trees or t“bmg’ acidifying the well, cementing, re-

ot Has Been Replaced

\\Il\l\\ TN \Il\




WO 97142393 | | i | PCT/US9700537

L -6-
-tompletmg the well, replacmg pumps, etc. in deep water can occupy a drilling

rig for an extended period of tlme

K4

'Aceordingly, it would be desinable ‘to provide a novel ‘metliod and

apparatus that would be sultable for, all offshore appheatmns, 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 efficiency to offset mherent increases in cost attendant deep water

applleatmns

10
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. OBJECTS OF THE INVENTION |
It is, therefore, a 'gen,ell-al object of the invention to provide a novel
5 method and .appmms_ 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 muiti-aﬁtivity defrick for dffshore exploration and/or field
10 development driiling operatidm which may be ufilized in dé_ép water appiimtions

with enhaneed efficiency. .

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

sinmlt_aneouslj.

lt is a related object of the mventlon to . provnde 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 Sh,
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It ls a. further objeot of the in've'nti:on to omvi'de_ o'n'orel method and
..apparat‘us. where m_ulti—.tubular_ o'p:'er-at'ions may be cooducted frooi a siogle
derrick .and primary drilling or aukiliary tubular activity .may be perl‘ornied_l
simultaneously through a plurality of tubular handling locations wnthm-asmgle .

derrick.

"It is yet another o'bjeet of the iorention -to.provide a novel derrick system
' lor ot'l'shore exoloration and/or field develooment' drilling operations whi_cll may
be effectwely and effi cnently utxhzed by a driliship, semi -submersxble, tension leg -
platform, Jack-up platform, fixed tower or the hke, to enhance the drllhng _

el'ficlency of prevnously known systems .

| It ls yet another object of the invention to protride a _noirel_ method and
| apparatus t‘or'deep water e:tploretion'gndlor' produetion tlrilling" applications -

| witlt enhanced reliability as well as _efﬁeieocy. N

It is -further'object %of'the invention to provide a novel method and -
apparatus for deep water field development dnllmg or work over remedml
" activity where multiple wells may be worked on snmultaneously from a smgle :

tlerrick. |
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| BRIEF SUMMARY OF A PREFERRED -
EMBODIMENT OF THE INVENTION

5 A preferred embodiment of the inventiun which is intended to 'aceompli'sg
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

| cxplorat:on and/or development drilling operations through a deck and into the.

10 bed of a body of water.

i Thla 'multi-é'c't.ivity 'drilling assembly im:lndes a derrick for Siuaultaneously

' supportmg exploratxon and/or productmn drilhng operatlons and tubular or
other activity aux:hary to dnllmg operatlons through a dnllmg deck A first
15 . 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 wrthm the penphery of the

derrick for conducting operatmns auxiliary to the pn_mary dnlhng function.

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

and!or related actmty can_be conducted w1thm the same demck through the

This Sheet Has Been Re’il| aced
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- . second tubular station to effectively ,-eliminate certain _activity._from the prin’mry.

dnllmg critical path.

. THE DRAWINGS B

Other' objects and aovantages of the present invention "will: become
' apparent from the following detalled doscnptxon of a preferred embodiment
thereof taken in conjunctlon wnth the aecompanymg drawmgs, wherem
Figure 1 'is an axonometrie view of a drillship of the type that is snitable
‘to advantageously ut:hze the multz-actxvnty method and apparatus of exploratmn

and/or field development dnllmg 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

Figure 3' disclosing several operational -featu_res of the s_ubject invention; _

This Sheet Has Been
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Figure 5 is a starboard elevational view of the multi-activity drilling -

derrick in accordance with a preferred embodiment of the subject invention

Flgure 6 is an aft elevatmn view of the multl-actmty demck depmted in -
Figure 5;
Figure 7 is a plan view of thea drilling floor multi-activity dnllmg 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 |
i Beei'\i\eﬁilm



10

WO 97/42393 - . | PCT/US97/00537

-12-

.invention, is depicigd in Fig’ixré_23b. Figure 23b discloses a drax_naﬁc increases

in exploration drilling-efficieni:y with the subject invention.

DETAILED DESCRIPTION | -
Context of the Invention

Referring now to the drawings wherein, like 'numerals indicate like pafts,

and inifiall_v to Figure 1 there will be seen an axonometric view of an offshore _

" drillship in accordance with a preferred embodiment of the subject invention.

This dynamically positioned drillship-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

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 derrick through -

" the moon pool. In this dppﬁcﬁtion'the term tubular is used as 'a"generic

expression for conduits used in the drilling industry and includes relative large

riser conduits, casing and drillstrings of vamus diameters.

This Sheet Has Been R
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The drillship 30 _ltiay'-be fn_aintained _oh-station by bemg moored,-of 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 qtn__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 refereeces is capable of .'very accufately mamtalmng a drillship

‘ata desire_d iai'itu_d_é 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:ch 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 mcludes an at‘t heliport 46 above B
' shlp space 50 and a main engme room 52 Riser storage racks 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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machine room 62, warehouse and 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
§ - utilized, for example, in connection with the riser and pipe handling |

requ'irements' of the operating drillship.

'A machinery room and \rell festing area 74 is mounted 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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activity derrick 40 and a ‘mudlogger 67 is shown.above tlxle'm_ud room 66. A

-40. '_ . .

catwalk 69 extends between the riser and pipe rack to facilitate transport of riser

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

Fd

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, aspréviousiy

discussed, and the forward tubular area is servrced 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 _.T

_Stores 64 as prevxously noted.  The mudpump rooms 66 mclude a plurahty of

substant_xa!ly tdentlca_'l drilling mud and cement pumps 90 and mixing and storage

tanks 92.

This Sheet Has Been Reﬂll
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| 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 COMPpressor room 102 is sl_m!m ind

- 8 position adjacent to the foﬁard machinery area 74 which incluoos a blowout

preventer control area 104,

The drilling hull may'be eight hnndred and fifty | feet in length and of 2

design 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 eqmpment may be utihzed and posmoned in dlfferent loutlons, another
15 . ship desngn or platform desngns However, tbe foregomg is typwal of the
” primary operatmg fauhtm which are mtended to be mcluded with the subject

multi-aetmty dnllslnp xnventlon.

"l \\\ ﬁ
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Referring now to Figures 5 through 7, there will be seen a multi-activity

derrick 40 includes & base 110 which is joined to the drillship substructure 112

symmetricaily above the moou"pool 34. The base 110 is pl‘eferably square and

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

| _ drawworks platform 116 and a drawworks platform rool' 118. Demclc legs 120,

10

122, 124 and 126 are composed of graduated tubular conduits and pro;ect
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

spattally fixed by a network of struts 130 to form a ngld dnlllng demclc for.

heavy duty tubular haudlmg and multl-actmty functlons in aceordauee 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.

As shown in F'gures 5 througll 7, the multi-activity demck 40 pneferably

includes a first 140 and second 142 drawworks ofa conventional dasxgn. A cable

een Replaced -
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144 éxtends upwardly from the drawworks 140 over sheaves 146 and 148 and

motion compensated sheaves 150 at the top of the 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 is

5 ihdependently controlled by distinct driller consoles 156 and 158 respectively.

 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 .thé derrick

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

‘Other enviSionéd 'emb.odime'n'ts indude'fotanf tﬁ_blo_s positioned fl;om Side-_
to-side across'_t.lie. ship or even on a bias. The dr'awv?vorl.ts. 140 is Monﬁ
15 édj_ace:it to the first tubuiar 160 and drawworks 142 is ﬁos'itibn_ed ﬁdjécent t() the
| seeond tubular advanced sfatid_n 162 and 6per§hly seﬁ_es to conduct dnllmg
 operations a'nd/o.r operations auxiliary te dnllmg opefatiinis tbrmiéh_the moon
pool 34 of_the drillship. Each ‘tubular advancing station includes, in ohe_
emb;)diment, a rotary machiﬁé, rotgry drive, mast_e.r' bushings, kelly drive
_- 20 bushings and slips. In addi'tion,.e'ach tubular ad&ané'ing Stétion 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 rotary swivel for_'ma_kin'g up and tearing down tubulars in a conventional

10

manner.

.

r .

| A first pipe handling apparatﬁs 164 and a second pipe han;llix:_tg gpparatué" :

- 166 is positioned.-in'one embo_diment, upon a raﬂ 168' which extends 'frol.n 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
conduit setback e’nvé]opé '174_ may .be positioned between the .first setback

envelope 170 and the second setback envelope 172 and is operable to receive

conduits from either of s_aid_ first conduit handling a;ibara_tus 164 or said"second _

conduit hand!ing apparatus 166 as__théy translate upon the rail 168. Positioned

adiécent the first tubular ad_vancihg station 160 is a first iron rqughneck 180 and

a second iron roughneck 181 is positioned adjacent to the second tubular

advancing station 162, The iron roughnecks are operably utilized in cooperation

- with the rotary stations 160 and 162, respectively to make-up and break down ’

tubulars.

It will be seen by reference ba,rticularly to Figure 7 that the rail 168

permits the first tub:_:lar handling assembly 164 to setback and receive conduit

laced
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from any of the tubnlar setback envelopes 170, 172, nnd:174. The primary

utilization for -pipe handling assembly 164, however, will be with respect to

setback envelope 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

172, 174, and 170, however, the tubular handling assembly 166 will be utilized

most frequently with condu_it_setback em}elo'pes 172 and 174. Although A rnil |

F 4

supported pipe h_andling sys_tems_nre shown in Figure 7, other tubular handling

' arrangemenfs are contemplated by the subject invention such as a rugged

10

overhead crane structure within the derrick 40. 'A common element however,

among all systems will be the ability to make-up and break down tnhuiars at

_ bath the first and second tubular stations for adva‘,n'cing tubulars through the

moon pool. In addition, a characteristic of tubular handling systelns will be the
ability to pass tubular s'egment.é back and forth between the first seaﬁon for
ndvancing tubulars through the moon pool and the second stations for advancing

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
l"ignre S. Each top dnve devnce is snmlar and the unit 182 is shown more

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

/
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lxs balanced by hydrauhc balancmg cylinders 184. A guide dnlly 185 supports a

power train 186 which drww a tuhular handlmg a&sembly 188 above drili fleor
114 .

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
: independently handle, mz':_k'e&u;:)' or break down, set baiék; 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 |
-separate rotary tables, drawworks, motion compensatlon and travellmg blocks
: 'posmpned within a single, muiti-purpose derrick. Acco_rdmgly, the subject
invention ena_’blé primary drilling activity and auxiliary .ac't_i_v'ity to be condncted; '
- sixj:ulténeouﬁly and thus fhe critical path of é drilling function to be conducte&
 through the moosi pool 34 niay be optimized. Altematively, units are envisioned :
| 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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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
interconnected frames and Suberstmcturs that are opérable‘ to perform a
support function for more than one tuﬁuiar drilling or activity for conducting
simultaneous operations through the deck Sf é driliship, semi—submersil;le tension

leg platform, or the like.
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 dfills_hip wherei.n.
a first or main tubular adva_ﬁci_ng is operable to conduct primary dnlling activity

‘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 spe_ciﬁcally to Figure 9, there is shown by a schematlc cartoon

a'multi-aétivity derrick 40 positioned upbn a drilling deck 190 of a drillship,

misilsiiiiltlilailllseenllleﬂlacm




10

WO 9742393 o . | " PCT/USS7/00537

-23-

' ] semi—subme'réible, tension leg plafform, or the like, of t_he type discussed above.

|

' A moon pool opening in the drilling deck 192 enables tubulars such’as
risere, 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

inch jetting assembly for jetting into the seabed and twenty six inch dnllmg

| . assemblies and places them within the demck setback envelopes for t!xe auxlhary

stetlon 162 to run inside of tl_m'ty inch casing. The main rn_g then proeeeds to

makeup 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 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.

i
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Referring to Figure 10, the main rig skids a blowout preventer stack. 200
under the rig floor and cams out a functlonmg test on the stack and its control
system. At the same tune the aux:llary rig and rotary station 162 are used to Jet
r

in and set the thirty inch casing. ‘The auxiliary rig then dlswnnects the running”

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

In Figure 11 the main ng is utilized to start ninning the blowout
preventer stack 200 and dril_ling riser to .the seabed. - Simultaneously the

~ auxiliary rig, i_né_lixdin’g s@nd rotary station 162, is utilized to conrplete drilling
| of the t\rgnry six inch hole section and then pulls_ the twenty six- inch drilling
| assembly tr) the surfacé. The 'au.xil'iairy station then rigs ﬁp and runs twenty inch
tubular casing 202 and after iandin_g. the twenty mch 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 mgure 12 the main ﬁg' and rotary station 160 lénds the blowout

- preventer 200 onto the wellhead and tsts the wellhead conriection. At the same
* time, the auxiliary rotary statmn 162 is utilized to lay down the thirty inch

jetting and twenty six inch drlmng assembly. Aft_er this operatmn is comp]ete

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

This Sheet Has Been Re{ilaced
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o inch bottom hole assemb)y' and places the assembly in the derrick for the
prim'a't_'y. or main rotary a‘séembly to p.ick up. | |
In Figure 13 the main rotary assembly picks up the seventeen and one
half itxch hole section bottom hole eseetnbly 204, which was previously made up
by the auxiliaﬁ ﬁg, and runs this anti drillpipe in the hole to begin drilling the
seventeen end one half inch_. section. At the same time, the auxxhary rotary |
stetion picks up single joints of thirteen and three eighths ihch casing from the |
drillship pipe racks, r_na_km .them_. upj_inte one hundred .and twenty ﬁve_foot
lengths and then stands the lengths back in the derrick erteelopes 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 sectlon. The dnllmg assembly is then retrieved back to
the surface through the moon pool and the main rotary station then proeeeds to
rig up and run the thirteen end 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.picks_ up single joints ef nine and ﬁve eights meh '_ _

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

[‘hls Sheet Has Been Rep laced
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them back in the derrick tubular handling envelopes in preparation for a nine

| ~ 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 envelops in a

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

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
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
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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- up and runs the nine and five eights inch casing in the hole and cements the
casing in place. At the same t_ime the auxiliary rotaiy.stetion 'chenges 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 -

by the erimary 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

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

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

begins to recover the blowout. preventer stack 200.

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

and cuts the casing.

This
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In Figure 21 the pnmary rotary statnon is used to continue recovering the
blowout preventer stack 200 and the auxiliary rotary station is used to recover
the weilhead 212. g

In Figure 22 the primary rotary station prepares for moving the__dril]shij)

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

: COMPARATIVE ANALYSIS
Refernng now specnf' cally to Figure 233, there will be seen an dlustratwe |
time chart of typical drilling actlvnty for an offshore well in accordanee with a
'conventlonal drllllng operatlon. The filled in horizontal bars represent time
‘frames along an abscissa and tuhu_lar actmty is shown along an ordn_mte. As an
initial operat:on, eight hours are utilized to plck up pipe and twenty seven hours
are then required to jet drill thirty mch casmg m place. Three hours are then
used to make up and lay down bottom hole _assemhhos and ru_m_ung tools. _Next,
forty t‘our and one half houré-, note bar 226, are required to drill and centt
' twenty inch casing. Slxty-mne hours 228 are necessary to run and test a blowout
preventer. Three hours are requlred to make up and lay down hottom hole
_'assemhhes and runnmg tools. Next, in sequence thlrty nine hours, note bar 234,
ond twenty_ one hours, note har 236, ore used to run and cement thirteen and

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

T
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and lay down bottom hoie assemblies and running tools, note b_ér 238, én‘d ten
| and (.m.e half hours are used to test the biowout prévénter‘, note bar 240.' N
.ei'ghty oﬁe 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
énd five eights inch casing, 'note. bar 244, Two anﬁ -threé quarter hours are then
necessary to make up and lay down bottom holé assemblm 5nd running tools,
note bar 246 and fourteen hours, note bar 248, are utilized to drill eight'ami
one half-inch hole. Next, thu'ty and one half hours are spent recovering the
bloweout preventer. note bar 250, seventeen hours are used to run up and recover
 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 conventimiai 'drilling sequence, an identical drilling
operation is depicted by a time chart in Figure 23b in accordance with the
subject inventio.n, where a inain and auxiliary tubular station.'are simﬁltineously

utilized in a preferred embodnnent ‘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

the dnllmg sequence is deplcted vnth solid txme bars whereas auxiliary actwity o

Lel
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through a second tubular advancing station is shown by crossed hatched time

bars.

lmtlally elght and one half hours are utilized by the primary rotary *
station to rig up a bettom hole assembly and pick up pipe, note tlme bar 260.
Next, the blowout preventer is skidded to position and tested which utilizes

twelve hours, as shown by t.ime'bar 262. Forty two hours are then required to

as shown by time bar 266, are used to land and test the blowout preventer
Next, the seventeen and one half inch hole is dnlled by the pnmary rotary
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.

| run the blowout preventer to the seabed as shown by time bar 264 and 15 hours,

" The next operation requires ten and one half hours to t_wt' the bl_oﬁout '

| ) préventer 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 hoie as depncted by tlme bar 274. Time bar 276 dlsclosa sixteen
hours to run and cement the nine and ﬁve e:ghths inch casing. An eight and one

haif inch drill hole then _consumos-fourteen hours as depicted by time bar 278

I‘hls Sheet Has Been Reﬂ

AR




10

WO 97/42393

 PCT/US97/00537

-31-

and finally the main rig ﬁtiiizes thirty and one half bours as depit_:ted by tix_ne bar

280 to recover the blowout preventer.
During this same time sequence the second i)_r 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 fdrty_ .fonr' and one half hours as shown- by time baf

284. The auxiliary rig is then used for five hours to make up and lay down

bottom hole assemblies and runmng tools for five hours as shown by time bar

- 286. Eight and one half hours are used to set back thirteen and three eighths |

" inch doubles as shown in time bar 288. Time bar 290 iliustrates 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 eights 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 up 'and_nm a wsmg cutter

as depicted by time bar 302 ' Th'e' wellhead is then remvereil in six and one half" ' 

“hours as shown on time bar 304 and ﬁnally elght hours are utilized as depxcted

in time frame 206 to lay down the dnll string.
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By ca;paring the identical éeauence of event.s' frdm. a conventional drilling
operation to f’he subject multi-agtivity driliiﬁg method and appafatus, it will be o ,
appreciated that the eritical path has been substanti_auy reduced, In this .

ks

partlcular example of exploratlon drilling activity, the tnne saving comprms

r o

- twenty nine percent reduction in time for a dnlhng operatlon In other
| instances, and depending upon th_e depth of the water, this time sequexiee could
be longer or shorter, but ft will Ee' appréciated 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 éxampla' is illustfated :with respect to an. explaration drilling
program. Developmental drillin‘g actively may be requlred which would involve
twenty or malje wells. IN this event, the subject iaéention can adaantageously
conduct multiple well dévélapin_éniai drﬂﬁng"acﬁéity, or wb'rk over activity,
simultaneously on multiale wells, 'aad Iagai_n_ draxhaﬁcally' reducethe amount_ of

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

This Sheet
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SUMMARY OF MAJOR ADVANTAGES
. OF THE INVENTION
_ 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.

Without attempting to set fofth éll of the désirablé--featurs‘ and
advantag&s of thé instant method and apparatus, at l&astsbme of the major
advantages of the im'"e_ntion afe &epicted_ by a compafiédn of Figure 23a and -

- Figure 23b which ?isﬁaﬂy illustrates the dramatié_enhancement in ét‘ﬁcien_cy of
| the Qubjeci invention, As noted ébove, even émter time efficiencies will be

 realized in developmental drilling or well remedial works over activity.

The enhanced drilling tlme, and thus cost savings, is provided by the.
multi-activity derrick havihg sub_stantially identical _tubﬁlar ad\?ancing stations
wherein primary (irilling. act__i‘;ity can be. conducted. wrthin the derrick and
auxﬂiarjr activity qoncomifantly cnducte_d' from the shine derrick and through

the same moon pdol.

\'
e,
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The derrick includs-du;n_l x"otary stations, and in'a preferred embodiment
top drives and a dual tﬁbﬁlar_hapdﬁhg system. A plurality of tubular set back
envélopos are positioned adjacen; the dual rotary station ahd first and sécond
conduit handling assemblies operably' transfer .riser -seglnents, casin'g, a'nd"

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 simultaneously conducted through a second rotary

statioh and the moon pool; _

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

operations out of the critical p_ath such as bloﬁout prev'enti_on. and riser running

15 while drilling a top hoie; making up bottom hole Mbﬁs or rﬁnning 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-pfessure s'éebnd stack/riser

20 oﬁfside of brimary 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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_out normal operations with a primary rotary station; running a subsea tree to

the bottom with the auxiliary rotary station while completing riser operations

" In describing the invention, reference has been made to preferred

embodiments and illustrative advantages of the i_:_:_vehtion. In particular, a large,

 tanker dimension drillship 30 has been specifically illustrated and discussed

which is the presently envisioned preferred embddime‘nt. It will be'_appr.ecidted,

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

- multi-rotary structure may be advantageously utilized by other offshore platferm

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 invention, may also
recognize other additions, deletions, modifications, substitutions, and/or other

changes which will fall within the purview of the subject im"enﬁon and claims.

B
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'WHAT IS CLAIMED IS:

1. A driliship having a bow, a stern and an intermediate moon pool
'betvgv.een the bow and ‘stern and being fitted to conduct offshore dril!ihg’
5 operations through the moon pool and into the bed of a body of water, said

 drillship including:

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 adiraﬁcing 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 tubi_xlar _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
This Sheet H:
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second means, connécfed to said derrick, for hdndﬁng tubular méfxxbers
as said tubuiar members are advanced through the moon pool by said
~ second means for advancmg for conductmg operatxons anxlllary to sald ,
drilling operations, whgreln dnﬂmg activity can be conducted from’ said )
5 ' derrick by said first means for advancing and said_first m_eax;_s ._ for
| handling tubular members and auxiliary drilling adivﬁy can- be
simultaneously conducted:frol_n said derﬁck by said séeond means 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 rofary'table positioned within said derrick

20 4. A driliship as defined in claim 1 and further including:
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 means positioned u\v_it_hin .'said dei-rick.for transferring tubuhr assemblies
between said first means fof'advancing tﬁb_uiar menibers and said second
‘means for advaﬁcing tubﬁia‘r rﬁember_s to facilitate silr;ultaneous dnllmg

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

L1
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 conduii éssemb[iosmay be operai)iy transferred
15 ' between said first means for advancmg tubular members and said second
" means for advanclng tubular members to fac:lltate snmu!taneous drilling
-operat_lons -and operatxons au_xiliary to sald_ drllling op_erat;ons. '
6. A drillship as defined in claim 3 wherein:
2 _ _
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said first rotary table ﬁn_d said second rotary table bemg mutually spaced
along a center line of the drillship and  within the periphery of -said

s -

derrick.
5 7. A driliship 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. |
/
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" 9. A driliship as defined in claim 8 and further including:

s

'a third tubular setback envelope positioned bétwéen said first tubular:

s .

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-activity dnllmg ésSen_:bly mounied above an openin.g.of a
driliship, semi-submergible, te'im.:. leg platform, jack-up platform, offshore
15 - fower, or the like afadi being opérablé to be poéitiohed above the surfaée'of a -
Body of waier for supporting drﬁling opera_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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a first means connected to said derrick for advancing tubular members

through the drilling deck and into the bed of body of water;

»

r

Fd

first means, connected to said derrick, for handling tubular members as
said tubnlar membei's. are advanced through the drilling deck by said first

means for advancing;

second means connected to said derrick for advancing fu_bu!ar members

through the dﬁ_liing deck and into a body of water to the seabed; and

second means, connéc_ted to said derrick, for handling tubu_lar membérs
as said tubular members are advanced through the drilling deck Sy said

second means for advancing for conducting ‘operations auxili_ary' to said

_' drilling operations, wherein drilling activity can be conducted from said

~ derrick by said first means for advancing and said first means for

handling tubular _.me:mbers and huxiliary drilling activity can be.

- simultaneously conducted from said derrick by said second means for

| advancing and said seéond' means for handling tubular members.

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

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

- - his Shee
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a first and second top drive assembly positioned within said derrick.
13. A multi-activity drilling assembly as defined in claim 11 wherein

r .

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:

means positioned within said derrick for transferring 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. A multi-activity drilling assembly as defined in claim 14 wherein

said means for transferring includes:

2 rail assembly operably extending betweexi a po'sition adjacent to said
first means for advancmg tubular members and a posmon adjacent to

said second means for advancing tubular members, -
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sﬁid first means for handlmg tubular'm_bers being mounted to traverse
upon said rail w_herei:i..- conduit assemblies may be operably transferred i
between said first means f’or'ad'vancing tubular member§ and said second L
means f_'or advancing tubular il_lember's_ to facilitate simultaneous-drmihlg

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 rotary 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 advancing
tubuliar _membérs; 'al'u_i .a secqnd dl_'iller's.consdle substantially similar to
~ said first driller’s console and being operable to in&ependeﬁtly control o

said second means for advancing tubular members..
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‘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

advancing tubular m_embel_-s; ahd

a second' tubular setback envelope positioned adjeeent to said second

means for advancing tubular members.

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
- and said first means for advancmg tubular members and sald second

means for advancmg _tubular_ men_:bers.
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21 A multi-activity drilling assf.mbly operable to be mounteﬁ upon a
drilling h.'d'eck of a drillship, semi-sublhersible, tension .Ieg p!a_tf(irm, Jjack-up
platform,l_ offshore tdwer, or the Tike and positioned above the surfat.:e of'a body
of water fqr supporting driiling operations through the drilling deck and inte tﬁ’e

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 opening in the drilling deck for simultaneously suppdrting_dﬂlling '
operations and operations ah‘xiliary to (_irillil_tg 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
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2 second drawworks positioned adjacent to said derrick and operably

'conne.cted to | a seeohd .'traveling' block _pbsitioned within said derdck '
. adjacent to said secoﬁd tof)_ drive for conducting opérations auxiliary to

said drilling operations, wherein drilling activity can be conducted within
5 said derrick through said first top. drive said first t}rawwoiks 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:

r ..
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a rail assembiy operably extending between a position adjacent to said
first top drive station and a position adjacent to said 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 tubuiar aséemblis 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 posutmned adjacent to sand first top dnve

" statlon' and

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

'dnve station.
20
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: 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'han'dling apparatus op_erablé for traveling 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
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-the drilling deck and mto the bed of the body of water, sald multn-actxv:ty

drilling as_sembly mcludmg: "

r .

a dnllmg superstmcture operable to be mounted upon a dnllmg 'deck for
5 : simultaneously supportmg dnllmg operatlons auxiliary to dnllmg

operations through the dl_'lllmg deck;

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

1 water; and

.sec_:o.nd means connected to said 'drillin.g__ superstruc’turé for udvancihg

tubular metubers through the drilling deck and into ta body uf water to

t_hé se'albed wh_er_ein 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 mmbti-activity drilling assembly as defined in claim 27 and

further including:
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means positioned adjaete:ht to said first and second means for .adfgﬁcing
tubular members for transferring tubular assemblies betwéen said first
‘means fbr. advanéing_ -tub’ular 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 z_ihd seeﬁnd fop drive assembly connected to said drilling
20 | ~ superstructure.
-
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31. A multi-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
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transferring tubular members between the first tubuiar station and the

~.second tubular station wherein primary activity can be conducted from

the derrick by advancmg tubular members from the first tubular station

..and auxiliary drilling actmty can be condncted from the derrick by

5 ' '_adva'ncix_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 udvancing 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 s_e_cond top drive supported from the |
derrick. - |
20
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35. A method for conducting offshore drilling operations as defined in

claim 32 wherein said step of advancing tubular xt_)embers from the second
‘station includes: = .  -

5 | making up new drilling assemblies with the second rotary table and the

second drawworks. -

36. A method for coﬁduéting offshore drilling operations as defined in_

claim 35 wherein said step ef - aévg'ncing tubular members includes:
10 | ” |
| . running a blowout preventien, unit from the first ‘tubular advancing
station while s_imultai:_eously drilling and runnmg casing frem 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 . advancing tubular members from the first tubular station end into the

bed of a body of water;

—_-‘_—’_——__‘__{—’__—,-—_ .
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advancing tubu!ﬁ_r members from the second tubular station and inte the '-
bed of a body of Water; and tmnsféfring tubular members 'betweei: the
first ﬁnb‘ular station and ’the seéond tubular stat_ion 'wherein prilhary
activity can be conducted by advancing tubular members form the first
5 : _ tubular station and auxiliary dr‘iﬁing activity can be conducteﬂ 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 eonductmg offshore dnllmg operatlons as deﬁned in
claim 38 wherein said step of advancmg the tubular members from the second

‘tubular stations mcludc_s: '

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

20 upright superstructure. .
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40. A me_th_od_ for'cb"n'ducting offshore drillmg operatioﬁs as defined in |
claim 37 wherein said step of advancing tubular members form thé first and

second tubular stations inclnﬁes:‘ .
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