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APPARATUS AND PROCESS FOR DRI LLI NG AND COVPLETI NG MULTI PLE VELLS

CROSS- REFERENCE TO RELATED APPLI CATI ONS 5 This application is a
continuation-in-part of copending United States patent application, Serial
No. 081170, 557, filed Decenber 20, 1993, which is a continugp ' art of
United St at esWROR8%app) i cation Serial No. 08/ 080,042 fil egblgﬁﬁ?]dlﬁdr%%ﬁl&
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| NVENTI ON FI ELD OF THE | NVENTI ON: The present invention relates to
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| pst oc echnol ogy._or or .secure n | string adjacen
the drill b#®. In.&@@@-@?@ﬁ%ﬁa%ﬁ%at ed wells are 25
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subt erranean formati on, and thus, 1 ncrease production of hydrocarbons from
t he subterranean fBIELR OFTHRINVENTION: problemin utilizing a conventional

ori entation of the whi pUGeEustE e eltes e dbrrfiu8 3Rl bralimsbf iriiting
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20 DESCRIPTION OF RELAYED ART:

Increasingly, well bores are being drilled into subterranean formations
at an orientation which is purposely deviated from true vertical by means of
conventional whipstock technology or @ mud motor secured in the drill string
adjacent the drill bit. in fractured subterranean formations, deviated wells are

25 utilized to increase the area of drainage defined by the well within the
subterranean formation, and thus, increase production of hydrocarbons from
the subterranean formation. An inherent problem in utilizing a conventional
whipstock to drill a deviated well is that both the depth and radial orientation
of the whipstock is set when the whipstock is positioned in the well bore and

30 cannot be changed without retrieving the whipstock from the well bore and
changing the depth and/or radial orientation thereof.

In addition, wells drilled from offshore drilling platforms are usually
deviated to increase the number of wells which can be drilled and completed
from a single platform. Offshore drilling platforms which are utilized in deep
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to drill and conplete wells in a subterranean formation vary in size,
structure, and cost dependi ng upon the water depth and the |oads in which
the platformw || 'be set. For exanple, a platformmay be constructed to be
supported in part by one | eg or caisson which extends to thg. oor . or
by 5 H‘E‘W”‘ﬁ Oei ght such | egs or caissons. Costs of sucz ?'P %i)re
drilling pIatfornB vary from approxi mately §5 000, 000 to $500, 000, 000. Each
of fshore drilling platformis equipped with a set nunber of slots via which
deviated wells can be drilled and conpl eted through surface casing which is
secured at the nudline by conventional techniques. Due to the

significant capit alyaf¢Re diltdidecomsiete wells wawmah%md@ze
tenpl ates and processes for drilling and conpleting multiple wells via a
and cest.dapend mﬁem

single surface or $tcturee mmgadmadgmwm he

nost economcdeverﬁgﬂswp POPBEL [FOHBAMBIE RO iy B Libinubied T be
desirable to drill conp ete well's into di'stTnct su erranean

formati ons or zone mma@mmummmmby

of ten_contaif 11 ui 8% "R, A W WchibF ok Camatte,* Sl B pic bt fifpo ™
r[/\ﬂregﬁf hg\Tea}erhgglev% fl'fom tild leelltd W?W@W' Bach
subt erranean wel | SW ﬂVéﬂ mw'b ‘% “T&?ﬂ 0‘?39

depths, these tenplgvistiod Wells 6a ba arilled asd comp meawhg%ncms

draneter e.g. 7 inches, which i ffrcrent nable fluids to be
produced at a rat eSeGHERG At Wlmﬁ‘ﬁi?ye@!ﬂﬁ iong ?ﬁﬂm rel ativel y deep wel |

Conpl ete. milSi pe &Bfi?rﬁﬁ%?ﬂé‘*“?‘% bt EpMSLIL AR Tof theth ctsnary:
plurality of subt epiationma.templaias apd prosesses for dalling ardgompletingmultiplewells
m |thr engﬁgt g)r(lr Ztngia]h‘)‘ %%}w er %ggiéﬁees q’?ugepar a o'hrp:‘ repzoeach
ot her thereby si gnathiewetthe mwmmmawmmon
enhanci ng hydrocar bon F oGy Hhaty ba®"Ads#anié°ld dril and complets wells into distinct
15 subterranean formations or zones which can be located at depths differing by
up to 10,000 feet or more. Subterranean formations or zones of differing
depths often contain fiuids at greatly differing pressures which are produced
therefrom at significantly different fiow rates. Although the templates which
have been developed can be utilized to drill and complete subterranean wells
20 into distinct formations or zones of varying depths, these templates are not
designed to accommodate casing of a diameter, e.g. 7 inches, which is
sufficient to enable fluids to be produced at a rate and/or volume necessary
to render a relatively deep well profitable. Thus, a need exists for apparatus
and processes to drill and complete muitiple subterranean wells from a well
25 bore into a plurality of subterranean formations or zones at differing depths.
A further need exists for an apparatus and process to drill and complete
multiple subterranean well bores at greater degrees of separation from each
other thereby significantly increasing the area of drainage and thus enhancing
hydrocarbon recovery from the well.
30 Accordingly, it is an object of the present lnvention to provide a
template and process for drilling and completing muitiple subterranean wells



30 Accordingly, it is an object of the present invention to
provide a tenplate and process for drilling and conpleting multiple

subt erranean wel | s WD 97/ 05360

PCT/ US96/ 08321 3 to significantly different true vertical depths via a
single surface or internediate casing and for conpleting su o h e

wel I's via sepHPA853%si ngs positioned through the surface O?EPﬁ#g@#%hiate
casing. It is another object of the presentqi nvention to conplete such
multiple, 5 . cased wells in a manner such that renedial operations can
be conducted on one well while hydrocarbons froma subterranean formation
or zone are sinultaneously being produced fromthe other wells which are

conpleted via sepatdatsa?mﬁeé Sdifferdriti true Overticdli depthe viana single2sarfaée or
internedi ate casing. It is still another °§9§Ct of the present invention to

provide a surface intermedigte gasing-ang for,rempleting such myltipiagwelis via separatecd
wel I's which have aghd: Hﬂiﬁfﬁd‘lﬁm‘i@ﬂ Lfdce brlih@rthedi f a

whi pstock. It is ac€ﬂ§¥%pr object o ?ﬁgsgreseng |pveH??Bn tJd provide such
a tenplate for drillingtisancther cbjestefthepresentinventiantocompletesuch giultiple, i n
constructiong whic ' | f | epar

depend from ?he 15WWQ%M@§E%#§M%E§F%%¥HQ of
each nul tiple wel | oneywelk while hydrocarbons' fromca subterranears foriatibnrorl xoneosnecct
of the present invention to, provide a t | at e _and ocess for drilling and
conpl eting multi pl.éﬂm E&H}ﬁ“?ﬁ?ﬁéhﬁﬁ'ﬁé&’mﬂ“‘dv

i nternedi ate casi ngepdiatecialings posiiGhedWithinthé saine shffade bi infdriediate casing.
subterranean wells is drilled and co Iqhﬁgato si?nifigantly greater d%pths

than previously obt ai nalt % still anotheg, &P@M@Gpﬁm

| nvention tegutili gndlatédhd O BRIING RGP Bsdl Wwdild Which heBY Righ
conplete nultiple subterranean wells froma tubular of a nmultiwe surrace
tenpl ate which i s gegneeiofsepanation without the useof awhipstesk.envi r onnent . SUMVARY

CF THE | NVENTI ON To- ach ¢nither & UPINa raiar bbiton'1B/pFvide scdfa tinpiate
for drilling muiltiple cased welis which is relatively simple in construction,
which permits casing of each multiple well o separately depend from the

15 template, and which provides that separate casing of each multipie well may
 extend to the surface. ' '
It is a till further object of the present invention to provide a template
and process for drilling and completing multiple sublerranean wells from a
single surface or intermediate casing wherein at least one well of the multiple
20 subterranean wells is drilled and completed to significantly greater depths
than previously obtainable.
It is a still further object of the present invention to utilize a downhole
or subsurface tempiate to drill and/or complete muitiple subterranean wells
from a tubular of a multiwell surface tempiate which is positioned in a
25 subterranean environment.
SUMMARY OF THE INVENTION
To achieve the foregoing and other objects, and in accordance with the
purposes of the present invention, as embodied and broadly described herein,
one characterization of the present invention may comprise a subterranean
30 well system and a process of drilling and completing same from a first
subterranean well bore extending to the surface of the earth. A second



pur poses of the present invention, as enbodi ed and broadly descri bed
herein, one characterization of the present invention nmay conprise a

subt erranean 30 wel | system and a process of drilling and conpl eting
same froma first subterranean well bore extending to the surface of the
earth. A second WD 97/ 05360

PCT/ US96/ 0832 WA 0% r anean wel | bore is drilled fromthe l?‘f'rrmsf%mssﬂ
bore, and a first tubular of a drilling and gonpletlon tenplate is
positioned within the first well bore, while a second tubular of the
tenplate is positioned within both of the first and second well bores. 5
I n anot her characterization of the present invention, a subterranean well

system and a pr ocesguiéfarih well bireisHrliedWofi hadirstiidl m?'sﬁ@mtfrmﬁma:w st

subt erranean wel |l bore which extending to the surface of the earth are

provi ded. A second 8diling andheompletion tegplate isresitioned withis the first well bore,while

gﬁ(rjelgr © dr! lcl)(rargl fe'[| on%ws'@%r iPfsai'l'%otgl onedbbglfllél Mﬁr?ﬂé @ltﬂéﬂgrﬂﬁ

second wel |l bores, sdnmdwellshnremd t ubul ar of the terrpl ate is positioned

Wi thin both t eflrst and third |1 . bores ther characgteri zation
of the prese I nventio Mt%m%ﬂ!’%% @c@&

drilling and conpl ewblsystenrarid @ prodass for drilirg SURPE syftbin fidih &
whi ch extends to th sur f ace of th earth IS row ded A second

subt erranean wel | Sah@ﬂanpﬂnm F%ﬂﬁ?!% of tha-earth-arp
drilled fromthe fi Resnd Hrahbars Yoré' &Bﬁ‘%ﬂéﬁl I‘J(!@d
fromthe second Wel?ﬁvodrg O\Ihl e aé?ﬁ?th subtweapranea Wetm}hbore rille
fromthe third wel | beserare drilled Srom the,fiest weill borey i Alfirstotubtiler of i dobing rane

Secona tubul ot + gt efipd 4 odfiohi Binfiiee s ) totipetfores

third well bores. |muamwammatemmmmwnmmmﬁm a
subt erranean wel | %ﬁ%@ process for drilling and conpleting such a
system froma first fan wel | bore which extends to the surface of

the earth is 25 pr dni det. adother ochiaractetizationncof the | présent inverition,| &
fromthe first well oo inean well system and a process for driling and completing same from
15 a first subterranean well bore which extends to the surface of the earth is

provided. A second subterranean well bore and a third subterranean weli
bore are separately drilled from the first well bore. A fourth subterranean well
bore drilled from the second well bore, while a fifth subterranean well bore
drilled from the third well bore. A first tubular of a drilling and completion
20 template is positioned within both the first and second well bores. A second
tubular of the template is positioned within both the first and third well bores.
in a further characterization of the present invention, a subterranean
well system and a process for drilling and completing such a system from a
first subterranean well bore which extends to the surface of the earth is
25 provided. A second subterranean well bore is drilled from the first well bore.
A first tubular of a first template is positioned within the first well bore and a
second tubular of the first template is positioned within both the first and
second well bores. At least two welis are drilled from the second well bore
through a second template which is secured to the second tubular.
30



A first tubular of a first tenplate is positioned within the first well
bore and a second tubular of the first tenplate is positioned within both
the first and second well bores. At least two wells are drilled fromthe
second well bore through a second tenplate which is secured to the second
tubul ar. 30 WD 97/ 05360 PCT/US96/08321

PCT/ US96/ 0832 WRBISIODESCRI PTI ON OF THE DRAW NGS The acconmpanyi ng dr aw ngs,
whi ch are incorporated in and forma part ofg the specification, illustrate
t he enbodi ment.s of the present invention and, together with the
description, serve to explain the principles of the invention. 5

In the drawings: FIG 1 is a perspective view of one enbodi nent of a

downhol e tenplate for use in amspmmnmrmammsa sect i onal

vi ew of one enbodi nent of the dovvn,hol e te te of _the present jnvention
taken-al ong the |ine 2- Phefcoampanying drawj rgv)w?“;' W@&‘?&W&Wﬁrﬂﬁ

vi ew of another e : 3“’6“
Tepthe'EpRLineatich, miHraﬁﬁ‘hb%ﬁmﬂi'ﬁeanot her ew i ment of the

i nvention; FIG 4Isaperspect|ve view of still

downhol e tenpl ate dngethes withdhe description;:sasve torexplain the:pringiples pttheiinventipo. of
anot her enbogl ment of t %qﬁmﬁh of 15 the present invention; FIG 6
is a cross sectional view taken dlong line 6-6 of FIG 5; FIG 7 is a Ccross

sectional view taken al Bl 1|smmemmammammkma|

- view taken al ong I|ne88 = 9 is a perspective view of a
preferred riser utj |"?§d 5%%5“@1“5“&}0 with the tenplate of the

present invention; FIG FI@ZW&WM&WWIWWWE%&H& he

preferred riser illustrated in FIG .9; FIG 11 is a_360 err}1 expanded vi ew
of the external suﬁmwméﬁmimﬁmﬂﬂpgﬂ@f i invention;

PSS 3187 e par 12l S o iew of BORRAFHodinBHFor i il el ©
for use in the present invention; '
FIG. 4 is a perspective view of still another embodiment of the
downhole template of the present invention;
FIG. 5 is a perspective view of another embodiment of the template of
15 the present invention;
FIG. 6 is a cross sectional view taken along line 6-6 of FIG. 5;
FIG. 7 is a cross sectional view taken along line 7-7 of FIG. 5;
FIG. 8 is a cross sectional view taken along line 8-8 of FIG. 5;
FIG. 9 is a perspective view of a preferred riser utilized in conjunction
20 with the template of the present invention; -
FIG. 10 is a partially cutaway, perspective view of the preferred riser
illustrated in FIG. 9;
FIG. 11 is a 3680° expanded view of the external surface of the
preferred riser of the present invention; FIGS. 5A-5l are partially cutaway,
25 schematic views of the template of the present invention as utilized to drill and
complete muitiple subterranean wells;
FIG. 12 is a perspective view of another embodiment of the template
of the present invention;
FIG. 13 is a cross sectional view taken along line 12-12 of FIG. 12;



complete multiple subterranean wells; FIG 12 is a perspective view of

anot her enbodi nent of the tenplate of the present invention; FIG 13 is a
cross sectional view taken along line 12-12 of FIG 12; WO 97/ 05360
PCT/ US96/ 08321 FI GS. 14A-14F are partially cutaway, schematic views of the

downhol e tenplate as utilized to drill and conplete multipl nean
wel | in accorWaf@S¥#Pth the process of the present mventm?cﬁ.#&ﬁ&&% is a

sectional view of a surface tenplate for usenin the present 5

i nvention as positioned over a well bore; FI 16 is a sectional view of a
dual bore.insert as positioned in and supported by the surface tenplate
utilized in one embodi ment of the present invention; FIG. 17 is a sectional

view of the surface tempage14AM4F &fspartially titaWiay, schemiati A tmanamnni\?o
X gl

illustrating two tubul ars dependl n%fromthe wel fhead an
separ at e subt er r anct@mplater idrilqand camplete multiplacsubtervanean-well if i s

a sectional view of gddafdgride f\ﬁﬁﬂ!‘lﬁ?&éﬁ? éig‘??& enbodl ment of the
present invention dep| cting sectrons o HH secur ed

t oget her during constru&l&ﬁwammmlmpﬁtﬂorﬁﬂeimhmsam
sectional vi of t, I n one enbodi nent of the
present invention ﬁ@?@ﬁ?@’%%ﬂ'ﬁm lized for drilling a first
subt erranean wel | bore tFiG)416ls amactionat visw of & dadl boré insert! o’i‘l%@lnmd
associ ated tubular of the.te at Fl G s a partiall
sectioned vi ew of tﬂ%h&%@%‘@ﬁ%ﬁ?@gﬂ@mp y
positioned W thin ajnémtidn; subterranean well bore drilled utilizing the
surface tenplate in accor&ance wi th gne errbodl ment the &mesent i nventi on;

FIG 21 is a partially & |Un!!ja\ﬁm| view of the sudface: tamplate utilizeddinrthe 25

v ough anot 1or _bort eaprt usdoniistiabfi o RS chvshihg 1EfTthe faihedl e

t he surface extending into separate subterranean well bores drilied from a common well
bore;

FIG. 18 is a sectional view of the surface template utilized in one
embadiment of the present invention depicting sections of the wellhead

15 secured together during construction of a well head assembly;

FIG. 19 is a sectional view of the surface template utilized in one
embodiment of the present invention including a drilling flange utilized for
drilling a first subterranean well bore through one bore of a dual bore
wellhead and associated tubular of the template;

. 20 FIG. 20 is a partially sectioned view of the surface template illustrating
production casing positioned within a first subterranean well bore drilled
utilizing the surface template in accordance with one embodiment the present
invention;

FIG. 21 is a partially sectioned view of the surface template including

25 a drilling flange utilized for drilling a second subterranean well bore through
another bore of the dual bore wellhead and associated tubular of the surface
template in accordance with one embodiment of the present invention;

FIG. 22 is a partially sectioned view of the surface template illustrating
production casing positioned within a second subterranean well bore drilled



tenplate in accordance with one enbodi nent of the present invention; FIG 22

Is a partially sectioned view of the surface tenplate illustrating
production casing positioned within a second subterranean well bore drilled
WD 97/ 05360 PCT/ US96/ 08321 7

utilizing the surface tenplate in accordance with one enbodi he
present i nvenWQHNOSIPG 23 is a partially sectioned view of Pﬁg}sgﬁé ZIace
tenpl ate including a dual bore tubing spool; FIG 24 is a
partially sectioned view of the surface terrpl ate and associate wel| head
havi ng separate production tubing positioned within first and second
subterranean well bores drilled utilizing the surface tenplate in

accor dance wi th one giiqitg draée tér meonﬁwwgfﬁe
havi ng separate pro tion trees at tﬂe surface; IS a
partially secti onedM%MWﬂMsurface tenplate which is partially

bor os. dri 11 ed uti 11 2i ng R 28 1 MRSl ot 6% 3R thediHabe il fEting

embodi ment of the pla@nhbonmbllmmohave separate pr oductlon trees at the

5% cani naBpost 11 onedF I 28 fo Al phtighy BeEidrR o 5‘5%3 &g lanieh, nd o

i nsert of the surfamimuwmﬁnP menﬁrst
positioned in and supported he well h as 27 IS a
sectional view of a m ﬁ &ﬁga&g‘!ﬁ'ﬂ& syrface tempiate in
one embodi ment of t hRchHrdanes with o emdBdindnt of thv! préferitliiihtion Peac weil bore
depending fromthe wel | head, and FIG 28 is a sect | onaI Vi ew o?‘&L
subterranean wel | syaviag separate pradustion irees at e suFac&nhodi ment of t he

on uncti on O b sur bl 24 B pafely Sactibd Vibe of el durfibe \emalie gEH 14
two subt erranean welpartially dlustratedinFIiG. 23 wherein the irst and secend subitesranean well
tenpl ate. bores drilled ulilizing the surface template in accordance with one
embodiment of the present invention have separate production trees at the
surface so as to permit production of subterranean fluid through production
15 casing positioned within each well bore; '

FIG. 26 is a top view of an insert of the surface template which has
three bores therethrough as positioned in and supported by the wellhead
assembly; |

FIG. 27 is a seclional view of a surface template utilized in accordance

20 with one embodiment of the present invention illustrating three tubulars
depending from the wellhead; and

FIG. 28 is a sectional view of the subterranean well system developed
by utilizing the embodiment of the present invention wherein a subsurface or
downhole splitter is employed in conjunction with a surface splitter to drill and

25 complete at least two subterranean weli bores from at least one tubular of a
surface template.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The process of the present invention can be practiced by utilizing either
a downhoale or subsurface multiple well template which is positioned within a

30 well or a surface template which is positioned at an earthen or subsea surface



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The process of the
present invention can be practiced by utilizing either a downhole or
subsurface multiple well tenplate which is positioned within a 30 wel |
or a surface tenplate which is positioned at an earthen or subsea surface

WD 97/ 05360 PCT/ USO6 b3 diddedisnar ON
an of fshore pWQPF’S?ﬁ? and extends into a well. In one enbodi nent of the
present invention, the process is conducted gtilizing a dowhol e or
subsurface tenplate in conjunction with at | east one tubular of a surface
tenplate. Referring to FIG 1, a multiple well tenplate or 'gui de is
illustrated 5 generally as 10 and has a per| pheral configuration which
will permit the tenlonan afishbre piatiamiandaxtendsintola:wel.  nionecembodiment ef thas

her ei nafter descri be hol e ut _pr.eferably
I's constructed of ﬁ%%&%@@%%w 8"‘%\‘&/'{
suitaﬁl e ggans, Eucﬁf cmmmammmbmWMBm seal ed
t oget her y, for e e i ngs e is prefera
constructed froma sui t:ﬂﬂ‘@%@g MW@ Mggu%na:ww
chosen based gipon t ahd has Eén%ﬁbrﬁ Wm hﬁ'ﬁ'ﬂ g
during use. Assjlll iﬁ}gtag’gl?tlgle 2, the ownﬁ l'ate 10 of Stha

present invention mehdb‘d&!Mnmlgmﬂ@MOMru mmﬂer

Cemplate. Surface. oRgeas: Dl 18hBaus 0 May be” iy, Bl Tt in.°

to permt a well tmﬂldmmﬁm«mmmmmbywmhMand
di stinct subterrane | | Y, 0
10000 f et or  mor B ARG og Ao B i lockR arEindlie, B 30 Sasibe e
b?][e 20. IAs ‘RDh wmw | O-rings: Emﬂate&ﬂﬂﬂmmmd ¢ront @
of fset along the ent i, axi e [ Bores 20, and, 30 e
each provided with ?H"FSP@@@! ﬁg'gé'l‘aa ﬁ?@iﬂi% Y based.upon
sections 25, 35, rmwwmmwmmm duﬁﬁg@iebores 20

30 define annul ar shoul ders 22, 32 therebetween [ e se ond and third
sections of bores 25 AQ@'W %E'énaumd!%lﬁmpm present

therebetween.  EachinQghtior’ Rasdh éMd face 12 and two bores 20, 30 mmtmugh which
15 intersect separate end faces 13 and 14 on the cther end of the template.
Surface 11 is defined between end faces 13, 14 and is dimensioned to permit

a well to be drilled from the longer bore 30 into a separate and distinct
subterranean zone of interest which may be at a depth of up to 10,000 feet or

more greater than the zone drilled and completed through bore 20. As

20 illustrated in FIG. 2, bores 20 and 30 extend and are offset along the entire
axial length of template 10. Bores 20 and 30 are each provided with first

sections 21, 31, second sections 23, 33 and third sections 25, 35,
respectively. The first and second sections of bores 20, 30 define annular
shoulders 22, 32 therebetween while the second and third sections of bores

25 20, 30 define annular shoulders 24, 34 therebetween. Each bore 20 and 30
is provided with screw threads 17 to releasably secure a riser or casing

therein as hereinafter discussed. Bores 20, 30 may be arranged so as o

diverge from each other from end face 12 toward end faces 13, 14 (FIGS. 2

and 3). Such divergence usually should not exceed 2° over the entire length

30 of template 10, and preferably is less than 1°. A one way valve 36, such as



I's provided with screw threads 17 to rel easably secure a riser or casing
therein as hereinafter discussed. Bores 20, 30 nay be arranged so as to
di verge fromeach other fromend face 12 toward end face 13,14 (FIGS. 2 and
3). Such divergence usually should not exceed 2[err] over the entire | ength

30 of tenplate 10, and preferably is |ess than 1[err]. al ve
36, such as WNNHIN5360 pOf)Gsobfosar

PCT/ US96/ 08321 9 a spring |oaded float valveg is secured within third
section 35 by _any suitable neans, such as by welds, while a plug 26 is
secured within third section 25 to provide a fluid tight seal in bore 20.
The downhol e tenplate utilized in the present invention can be 5

provided wi th threea@prifploadedfcat viives Ciectredowithih tvird $etiith 35 by ary Witastec
into which the tenplate Is positioned and the diameter of the well bores to
be drilled using th @B@O by welds whila,a plug 26 is  secured within third saction 25

tenpl ate or guide 1 ﬂ'%" o Ty Bore'®®, t hree general Iy cylindrical
bores 20, 30 and 40%'[ eriedthdrjg‘{'}g?‘.g E‘n?u'gce rl@ may be provided with a

plurality of inclined 10The downhale template stilizeds in she presant i invendiont camibeg a
riser into boges 20 i ' Ll ' L] |

appar ePL todasil;i It I @%%%M%&%M%ﬁ%ﬁ%%
screw t hr eads 0 intowhichahe tempiate ispos diaimetert well bores

her ei nafter di scussed'!én Lhis enb %lg nt %.at ]£ | S _provi d?edm 't?r?e
three separate end. 8 "ﬁ'@?@?éﬂﬂ’? %i@# 'Prfﬁ@r éﬁ@”&”’l@" l\%t’(ﬂ'res
20, 30 and 40, respGideo iy iIRSEatd 4 haviriy these Gherillyiyiiharicil botdsi 20, 90/an

d
al ong the longitudinal length of tenplate 10, as illustrated in FI& 3. As
illustrated in FIG 49 th pdincsiase 12 may he previded with apiurality: efinelined)

8
G ver gence udoal Ly S of ScadpuOIE opglet M flaiiohing f RS inkoborRs 207 46 dnd e
tenplate 20 206uring\drilling |operations s wilkbe appanent o skilled/artisan.nEsch barecs
Bore™56 o' " ao o A0 8 loadlbl o IRaRE 17 MR el e
posi tion with respeorcasingtheréin @s herainafterdiscussad: nin thisemisodiment) templater 10d
to the bottom of copdughidiy wik #r8S Sefirate end faces 13, 14 and 15 which are intersected
15 by bores 20, 30 and 40, respectively and which are formed at different
intervals along the longitudinal length of template 10, as illustrated in FIG. 3.
As illustrated in FIG. 3, each of bores 20, 30 and 40 may also diverge from
each other from end face 12 toward end faces 13, 14 and 15, although such
divergence usually should not exceed 2° over the entire length of template
20 200, and is preferably less than 1°. When three bores are provided through
the embodiment of the template illustrated in FIG. 3, bore 30 which is
equipped with a one-way valve 36 will occupy a lowermost position with
respect to inclined end face 12. |
Template 10 may be secured to the battom of conductor, surface or
25 intermediate casing 90 (FIGS. 2 and 3) by any suitable means, such as
threads or welds. Casing 90 is provided with an inwardly extending key or
dog 92 which is secured to casing 90, for example, by welds. Alternatively
and as illustrated in FIG. 4, template 10 can be equipped with a conventional
packer assembly 80 which is positioned about and secured to the periphery
30 of assembly 80, preferably at the upper end of template 10 as positioned



25 I nternmedi ate casing 90 (FIGS. 2 and 3) by any suitabl e neans, such
as threads or welds. Casing 90 is provided with an inwardly extendi ng key
or dog 92 which is secured to casing 90, for exanple, by welds.
Alternatively and as illustrated in FIG 4, tenplate 10 can be equi pped

wi th a conventional packer assenbly 80 which is positioned %@%ﬁ

secured to t h&Q¥# ery 30 of assenbly 80, preferably at %g/wé%)lper
end of tenplate 10 as positioned WO 97/05%60

PCT/ US96/ 08321 10 within well bore 54. Packer "assenbly 80 conprises a
plurality of expandable, annular elastoneric elenents 82 and a plurality of
slip elenents 84. In this enbodi nent, tenplate 10 is sized to be received

wi thin a casing, q,ﬁmﬁ," Wa
tubing string, or vmreme?égt 5 |IIustrateE§|vv|th| d&ﬁ asge or ble,
i nt er nedi at e casi ng anoulg B;lemféﬂpﬂlmmtsﬂmmmis

ol eront & ?2"32"2231@?1‘?‘?% ﬁ‘“ﬁ' a‘e’d .‘ﬂ?%é"engagenem i 8 capirol g

i nt er medi at e casi ng cab b@ lwalndrﬂf meansof a drill atring, tubingsining, 2or wirél

Curface or i nbr %Sﬂlm%&ﬁ%ﬁ@mﬁ%@w oubumly

and configured to swmmhummlsar ©rice. pdsitionad bﬁdof
tubul ars which may be sus d therefromas ei nafter descri bed. As
previ ously menti one@'ﬁﬂe r?ﬁ @e Q"}ﬂﬂ%% i'ﬂamdﬂ into
unitary or construCtgh SurfeRe! droMtermeBiaty *aBIng 5U inf atm&tﬁd)ﬁy
t he present |nvent|on |ch is constructed of multiple sectlons I's

i |lustrated general |cpmanmna!;mmm will-ke avidentitong skilled adisansoces i secuwe of
Fubul ar nonbelss 10a omplble 197N 3GRAGE of fifihelisle cafifg Sk dodi vig Sorviuy
ough havi ng | oner 2@herebetwenanc SiipsB4ams gured to.suppartnot oplydempiate t
;SﬁtCtelr ggc%ioénl gf f ?Le "%?@WW“&% ramne, ?u%@mm#
H beam 107, is securheseinaftesdescribed. end face of first section 101 by any
sui tabl e nmeans, such as %lgrgvi&%y_Fl%md.mwaeofmepNMimenﬁonmaybe
16 unitary or constructed of muitiple sections. An example of a template of the
present invention which is constructed of multiple sections is illustrated
generally in FIGS. 5 and 6 as 100, Template 100 is comprised of a first upper
section 101, an elongated frame 107, and a plurality of tubular members 104.
Firstupperseetim 101 is provided with two bores therethrough having lower
20 threaded sections 102. The end face 112 of first section 101 is formed with
indentations 115, 116 surrounding the intersection of the two bores. An
elongated frame, for example I-beam or H-beam 107, is secured to the other
end face of first section 101 by any suitable means, such as boits 108 (FIG.
7). GenerallyCéhapedgﬂdeﬂOQmaybesmedtol—beanorH-beam 107
25 along the length thereof such as by welds. Tubular members 104 are
positioned through guides 109 on each side of l-beam or H-beam 107 (FIG.
8) and mated with threaded sections 102 of the bores through first section
101. Guides 108 function in combination with elongated frame 107 to restrain
and inhibit movement of tubular member(s) 104 positioned through such
30 guides. Different tubular members 104 positioned on the same side of I-beam



7). CGenerally C-shaped guides 109 may be secured to |-beam or H beam 107 25
along the length thereof such as by welds. Tubular nenbers 104 are
positioned through guides 109 on each side of |-beamor H beam 107 (FIG 8)
and mated with threaded sections 102 of the bores through first section
101. Cuides 10Q9 functlon I n conbination with elongated fra od/8321
restrain and i"HAPHEP®novenent of tubul ar menber (s) 104 p03|t|oned through
such 30 guides. Different tubular nenbeqg 104 positioned on the sane
side of I-beam WD 97/ 05360

PCT/ US96/ 08321 11 or H beam 107 are secured together by any suitable neans,
for exanple, threaded collars 105. The free and of each tubul ar nenber 104

|sdrrat fedI W|bth a sh&enr]i%emt 107 are: securéed tﬂyeﬂ\allbyearmlqtabldsmltnc?ﬁpmth

side of |-beam or serted intg the other
si de of beam 107. 5 "5@5 M@W!@Mé%l with
107 and tubul ar mn@mmmmmﬂmmqamsbamm

cylindrical bores 138?3130 er.et hrou enpl ary of thtgﬁ?wg}?&%“

di mensi ons of tenpl ami0 Wé"ﬂ%ﬂ@ﬂn @f" n%sdmmmm;idgofmam beam

107 may be 30 geet, and iag 07 i Q@
Bore 120, as neasured from 10 tﬁcpgr&tom of f| rst sectlon T?P%%

Iﬁcte 1]£L3b maylgs (()f mwthMMMOMchﬂwmf 126,5130

at o eam a Lani y
extend beyond beam I S‘BWSM@ tﬂir@&'@ FW oﬂggmp:lqctp[}bp the-q
in FIGS. 12 and 13) leligthcofl fifsti saction gnay biead feet; cbehd 107 Cmag De1BOSHEE Carid OM
the bottom of first cti 101 to end. 1 be upto 10, 000
feet or nore depend|“r$\t§""ﬂ?f‘ﬂ?!}s 8“%%? %Wﬂﬁ%% weasured fron,
accordance w10 t he thecbasttdm i ofvfirst isettior\ 101 | {oushd Fhes! 113, 'ﬂ\ﬁ@e BPr

120,130 are each provi deci wi.th first sq%Eftlons 121, 131, second sectlon

123, 133, and t hi r d 2PPEEXigyting, icp. Up-o (lpgs, Hat of beam; 107; (asilusirated in
fﬁgﬁ ;ggfmg];nb%iefelﬁﬂggs%gcgﬁg) gﬁd Wﬂ?gﬁﬁmes 128&1?8 ‘?igﬂ'enrg
annul ar shoul ders 1Ahousand feet or sorm (asdliustratedim FIGS. 12 and:13) Borer130 is amger 30
will usuaslly di ver%-ﬁmwwté%dwmm%w'&%&?ﬁ&%&a
15 face 114, may be up to 10,000 feet or more depending upon the formations
to be drilled and completed in accordance with the present invention. As
ilustrated in FIG. 8, bores 120, 130 are each provided with first sections 121,
131, second sections 123, 133, and third sections 125, 135, respectively. The
first and second sections of bores 120, 130 define annwular shoulders 122, 132
20 therebetween while the second and third sections of bores 120, 130 define
annular shoulders 124, 134 therebetween. In this embodiment, bores 120,
130 will usually diverge from each other. In the embodiment illustrated in
FIGS. 5 and 6, bore 120 is shorter than bore 130 to provide a portion of
subterranean formation between end faces 113 and 114 within which the drill
25 string emanating from bore 120 may be deviated so as to minimize the
possibility of interference between well bores which are drilled and completed
in accordance with the present invention. One side of -beam 107 may be
provided with a kick pad secured thereto below bore(s) 120 by any suitable
means, such as welds, to further assist in minimizing interference between the
30 well bores drilled utilizing template 100 of the present invention.



FIGS. 5 and 6, bore 120 is shorter than bore 130 to provide a portion of
subt erranean fornation between end faces 113 and 114 within which the drill
25 string emanating frombore 120 may be deviated so as to m nimze
the possibility of interference between well bores which are drilled and

conpleted in accor% nce with the present invention. One sidecgiusdedasam 107
may be provi d¥PPR® a ki ck pad secured thereto bel ow bore(s) 120 by any
sui tabl e means, such as welds, to further ask st in mnimzing interference
bet ween the 30 wel |l bores drilled utilizing tenplate 100 of the present
i nvention. WD 97/ 05360 '

PCT/ US96/ 08321 12 An orienting cam 143 is provided with an axially offset
bore 145 theret hrough ( FAmG oriEgting gasm 143 is pravided with, 8 WMMS@G

near the upper end Iy Rﬂdmurﬁin
rel easably secur ed. u5| m#"l |gap%i%@?g% ¥ an expandable | OCE’EPH‘Q
152 having 5 a upperaend! tereef toavhidh angenerally> Sibulat housing ﬁOait mleésablya
circunferentially extendln r DOV, 8niN DO Lit.in a
manner evident to aSeR4rPd &%@H M@ﬁﬁﬁ%@ﬁ& |’E"E'°of
tsEfflgegt o asetFrda 1i53 : |153rd h . full ally
readed internal. dianeter € er t their fu
engagenent. A ri ser 9f8ading i"faaﬂ? ﬂgag% (%52 @%‘MW’M“‘
annul ar seals 142, mrﬂm‘m%@a&i Wheh difrtisle’dt suffcigit ﬁﬁéﬁf
by Baker G| Tool s, angaa coll et 144 havi ngﬁa plurality of Ti n?elrﬁs 147 ol
inseded thepughitha fing.. Theeds 141 andiorthmaded intemal dismetan 1534

Each finger is biasi

of ricer 14015 proynbeapeaiApemE R GhoSheridd: A G 140%s Wit &

are assenbl edOf or e having arpiwality abannulasiseals 142 fatiexampie moly glassiseal rings suchl 40
G U6 and 11, t he SR pagieulel 67 BRll ol 35Sis) Rl w'ciiet 134 e d By Br
148 which in conj unﬁngcnﬂl mﬁmemmmmulmmmdmmmof
descr | bed.  1n"accor e GISERlHAtaRR ol st a8 BRRadert Aoye sOMOCIAX e rarmal,
surface of riser 140 is provided with threads 141. As cam 143 and riser 140
15 are assembled for entry into a well bore, threaded section 141 of riser 140 is
engaged with the intemal threads of lock ring 152.

As illustrated in FIGS. 9 and 11, the external surface of cam 143 is
provided with a J-4 siot 148 which in conjunction with key 2 functions to
orient riser 140 for insertion into either bore 120 or 130 in a manner

20 hereinafter described.

in accordance with one embodiment of the process of the present
invention, a first well bore 54, e.g. a 24 diameter inch well bore, is drilled from
the surface of the earth to a depth up to about 5000 feet or more. Thereafter,
a second well bore, e.g. a 12 1/4 inch diameter well bore, is drilled from the

25 first well bore in a manner as will be evident to a skilled artisan to a depth, for
example of about 13,500 feet o more. The downhole tempiate 100 is secured
to the bottom of surface or intermediate casing 90 and positioned within a well
bore 54 such that end face 113 of bore 120 is positioned adjacent the bottom
of well bore 54 and end face 114 of bore 130 is positioned within well bore 55,

30 preferably adjacent the lower end thereof (FIG. 14A). The surface or



I nvention, a first well bore 54, e.g. a 24 dianeter inch well bore, is
drilled fromthe surface of the earth to a depth up to about 5000 feet or
nore. Thereafter, a second well bore, e.g. a 12 1/4 inch dianeter well
bore, is drilled fromthe 25 first well bore in a manner as will be

evident to a skilled artisan to a depth, for exanple of abo feet
or nore. The WRHNSIR tenplate 100 is secured to the botto ll%?’%g%é“?%ée or

i ntermedi ate casing 90 and positioned w thingg well bore 54 such that end
face 113 of bore 120 is positioned adjacent the bottomof well bore 54 and
end face 114 of bore 130 is positioned within well bore 55, 30

preferably adjacent the | ower end thereof (FIG 14A). The surface or WO
97/ 05360 intermediate casing is anchored in well boRC54 /58 coAvstitionalimanner by

Lrggﬁgrrg]gl gterGre?\?S:Sgg i S an?!hor ed |§§‘we\y8“%‘ai% a cowenhog& rranner by

devi ated. Surface odeviated. rrsdnawor:mﬁh @éﬂeﬁdﬁo%fsﬁﬂﬁc?&f fhﬁe
earth 51 thereby defin Head 52. Ther ter, the portion
tubul ar 5 ﬂ‘b%d&% @ﬂu%\!’%ﬂ?@dg@o partionef tubular

downwar dl y wi ghin "‘Wi’?ﬁﬁhﬂ&eﬁ?%@i‘l Wh!ﬁ

circul ating cgment ownwar dl'y throug ore gqggdan f#ﬁ?%@ﬁ%‘é""&'ﬁd"“
upwardly in the ann%ﬁmmmmm&mhﬁmowmm
55 in a conventiona nanner al so
be utilized to cene %Tﬂf’aﬁ@ﬁp@fo &ﬁq%%ﬁwﬁ "@%’ﬁ °ds
gefi ne borgs 12g andbemnmlbhll anmmhberbdﬂddiﬂwdbll borerSS in\@tonvehtitmal ah d neRY
e equi pped with a at _valve a enent _can_be circul at wnwar

t hrough bore 120 an%?h@@?q}a?wm may; isq @M

bet ween t ubulqgr mmmw&mmmmmeawmm%%ﬁnww

bore 54) in a conventional manner to 15 cenent the tubular

whi ch define bores Pom® afd @W’W‘%IMG?@ may bﬁmeﬂ’m" pdlaat valve andy

130 can be pl aced i gefient daf Whﬁﬂﬁi‘?ﬁ thé
zones which are vertical segregat ed from each ot he by any suita Pgarr@vr?s
yawm'!gwn lus definad-between

such as a perforati @d tubyigsanenmbersii04 agdnveihst
ey T ot S M ARTR R i) s i
15 cementﬂwembulzmbenwhld\deﬁnobomﬁOandﬁOinwellbomﬂ.
Thereafter, bores 120 and 130 can be placed in fluid communication with
subterranean'formations or zones which are vertical segregated from each
other by any suitable means, such as a perforating gun. In completing bore
120, the perforating gun must selectively fire projectiles away from bore 130
20 sO as not to damage the latter. Fluids, particularly hydrocarbons, may then
be produced from subterranean formations separately through bores 120 and
130. These fluids can be commingled and produced through casing 90 to the
surface or altematively, either or both of bores 120 and 130 may be provided
with production casing and/or tubing to separately produce fluids to the
25 surface.
In accordance with one embodiment of the present invention, tubular
riser 140 and orienting cam 143 are lowered within surface or intermediate
casing 90 until key 82 contacts siot 148 in the external surface of cam 143.
The inclined surfaces of slot 148 will cause cam 143 and riser 140 to rotate
30 until key 92 assumes position 148a as illustrated in FIG. 11. As thus oriented,



be produced from subterranean formati ons separately through bores 120 and
130. These fluids can be conmm ngl ed and produced through casing 90 to the
surface or alternatively, either or both of bores 120 and 130 may be

provi ded with production casing and/or tubing to separately produce fl uids
to the 25 surface. In accordance with one enbodi nent of the ent

i nvention, tuMQ¥05¥Pser 140 and orienting cam 143 are Iomerréa‘“\’lﬁ ?ﬁsj
surface or internediate casing 90 until key 92 contacts slot 148 in the
external surface of cam 143. The inclined sMfaces of slot 148 will cause
cam 143 and riser 140 to rotate 30 until key 92 assunes position 148a
as illustrated in FIG 11. As thus orlented, WO 97/ 05360

T A Sl A Gl e

riser 140 to di senmmmwmwamwwﬂo tofdisenga

nti1" ol ot 11 ngonbrepd kit Hamglie ol sbandibicioct ing ‘%eﬂ%ﬁi& s then

(FI tGh 14B) . mgetth?ﬁmlmm'gmammnﬁl ﬁi’%e?ﬁﬂdéigtﬁgt%a&b&er
is then secur 0 a e evident to a
skilled arti shn. i #M%&&'&g ﬁb &MMF tfingees ara,engaged iny

(hot 111 ust rat ed) tl *&vw&fw@m head v a ik s W 66

|
arvz:lar:'gor t e*'d’e
conventional 10 siiied artisan, cA fist walk bore 60 mayde MIMMMMt h

St hoe o " bor g 8  bARRRGhANH &t ALY bl o ot kRl o2, .

in FIG 14C as dew(&d_alhsmmeﬂdhmuﬂb risen140 and boredi30 inavconventional
Prom ri ser " TAb anq e a8 e ey iiriayed Afisfeh ith cBiting g, fnd fomietion
secured to tenpl at ecutlirigs beirg ciroslated éutcof well bore S5ntodiurface Gisvia bopd 1300

nanger 6415 seat cBppe SRtk 180, Ao hinraled i IS, it A5 Seiated frs

13). Uner hanger G64veilisdry 60%an alsdbiediiiadirra ﬁnmoﬁmem&wwﬁ
bet ween the |iner hﬁg% and_ bore 130 and, ex‘i)andabl e slips 67 to

string is withdrawn from ri :rlerszmoworedm:;glmser

15 140 and is secured to template 100, and thus surface or intermediate casing

90, by means of conventionall liner hanger 64. In a preferred embodiment,

liner hanger 64 is seated upon and is supported by annular shoulder 134

(FIG. 13). Liner hanger 64 includes an expandable packer €5 to seal the

annulus between the liner hanger and bore 130 and expandable slips 67 to

20 assist in securing hanger 64 within second section 133 of bore 130.

Depending upon the total load supported by annular shoulder 134, slips 67

may not be needed to assist in supporting such load. Casing 62 can be
cemented within first well bore 60.

Riser 140 is released from the wellhead, placed in tension, and rotated

25 to disengage the threaded extemnal surfaces of collet fingers 147 from

threaded section 137 of bore 130 so as to permit riser 140 to be raised into

cam 143 and secured by automatically engaging threaded external surface

141 of riser 140 with threaded intemnal diameter 153 of expandable lock ring

152. The riser is then raised from the surface and engagement of key 92

30 within slot 148 causes the riser and cam 143 to automatically rotate until key



20 assi st in securing hanger 64 within second section 133 of bore 130.
Dependi ng upon the total |oad supported by annul ar shoul der 134, slips 67
may not be needed to assist in supporting such load. Casing 62 can be
cemented within first well bore 60. Riser 140 is released fromthe
wel | head, placed in tension, and rotated 25 to dlsengage agy&g qaded
external surf 3®e¥0s§¥60col | et fingers 147 fromthreaded secti &F bor e
130 so as to permt riser 140 to be raised into cam 143 and secured by

aut omati cal |y .engagi ng t hreaded external surf@ce 141 of riser 140 with

t hreaded internal dianeter 153 of expandable |ock ring 152. The riser is
then raised fromthe surface and engagenent of key 92 30 wi t hin sl ot

éé?ogggges the ri segz%ld cam 143 ﬁ gwé %il c&l&&)&v&]te unt.i M‘{%mo

assumes position 148&0%&@&% fiderldiid cdim 16 Plaf Unlil REYT 92 SSsitidned’ at 148

causes the riser and camto rotate until key 92 is positioned at 148c

within slot 148. I nWithinssiet 148 i thisorigntation, mmwlb@alle@cbmmme

120. Rotation of m&ﬁ mﬂ% {m?

external surface 5 %ﬁ‘? riser 1 to \tmrea abﬁi"‘é%r

t hr eaded i nt ebnal dﬂdei&MMgaﬂﬁmﬂhmgdﬁMb&MﬁS
then lowered into b fingers 147 ge
t hreaded section 128‘ WWD&%#@ 'ﬁﬁé&gw @Bg&
s tIhF Lerrp 10 unt il rt A diﬂlql t 2
manner as Wi e e 0.2 S i sa [ string is
then transported vi gﬁ&r Sé°i49"%§l9ﬁ%&w ngﬁg‘q@"lﬂqtﬂ@ﬁﬂéﬁf

The drill string 'Smmw&@wbﬂ%aﬁﬁWﬁ%ﬂ%ﬁdeﬁﬂ@ﬂ&ﬂe&

drilled. Although illustrated in FI G 14E as deviated, second well bore 7

can al so be dPii| edartisan. geneMﬂ'Mﬂ!mmm gser 14Q.nta Wﬂzﬂlﬂr@t
:‘Nrel)lm P?;gr 6343'6‘;36? ‘?lt 'Jbﬁ“ é%:“&é thﬁlrl gﬁ"ﬁ ri se?‘qm 'S secur e t 0
tenmpl ate 100, and t neqorslgm&bmo isrdfdlﬂd:eﬂlhml’dﬂmadm FIS: 14E-asdayiated,
[iner hanger 74 s 3800 wef bord 70 G ¥iad Bo SifiSd 1§ derBAy Yarfilf orlendliin,
usually if first well bore 60 was deviated. Thereafter, the drill string is
15 withdrawn from riser 140 and casing 72 is lowered through riser 140 and is
secured to template 100, and thus surface or intermediate casing 90, by'
means of come'ntional liner hanger 74 (including an expandabie packer and
slips). Liner hanger 74 is seated upon and supported by annular shouider.
124 while packer 75 is expanded to seal the annulus between the liner hanger
20 and bore 120 and slips 77 can be expanded when necessary to assist in
securing hanger 74 within second section 123 of bore 120 (FIG. 14E). Casing
72 can be cemented within second well bore 70 as will be evident to the
skilled artisan.
Riser 140 is then released from the well head, placad in tension, and
25 rotated to disengage the threaded extemnal surfaces of collet fingers 147 from
threaded section 127 of bore 120 so as to permit riser 140 to be raised into
cam 143 and secured thereto by automatically engaging threaded external
surface 141 of riser 140 with threaded internal diameter 153 of expandable
lock ring 152. The riser is raised from the surface and engagement of key 92



124 whil e packer 75 is expanded to seal the annulus between the Iiner
hanger 20 and bore 120 and slips 77 can be expanded when necessary to
assi st in securing hanger 74 within second section 123 of bore 120 (FI G
14E). Casing 72 can be cenented within second well bore 70 as wll be
evident to the skilled artisan. Riser 140 is then released fromthe well
head, pl aced WO Y8560 on, and 25 rotated to di sengage th&CTAISALFA
external surfaces of collet fingers 147 fromthreaded section 127 of bore
120 so as to permt riser 140 to be raised i"™o cam 143 and secured thereto
by automatically engaging threaded external surface 141 of riser 140 with
threaded internal dianeter 153 of expandable |lock ring 152. The riser is

rai sed fromthe sur f 7 36 .
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and the riser 140 mmemummmummmmmo the surface. Liners

or casings 62, 72 are pl ni cat i sub erranean

formati on(s) by any sui tlirﬁfrg %ﬁéﬂ%'segh?gu? %af'ﬂmﬂ‘;]

produced from subt wmwdmbmuméﬁbywwmﬂérd&he agyw h
S ere the

LUl da are odm nol EHOR PPoe Roasublartaneas ormation(spinte Camgqmwo
5275 or “bor e 130, 8 WVW@%@%%@#@%@@W“
10 to and posit MMmmmbd e safacen cAliBnativedy, ngs
ﬁgth? g;gt Zﬁ]c?;g? Wat eﬂ?p are separ a%ﬁh%%%%&ﬁg&h%ad
connections or trecd2 @R onbowsi120, Wﬂﬂﬁ&t‘lﬂﬁ) byiineans of séal¥ securbdcnt
communi cat i ol9 15 B eReBaroubd e lbw i of cafps 68,853 5. Gasinasice, 76
means, such as by pmfsammm sapported atiwell umsatyrwdamm IEREnge?
produced 11om (e T SaFh! b Ausent” S5 o, SoGAbed o i Aeainghase™”
production tubing Wmahesbyahnbmgspool(notlllush'ated)asmllboowdenttoa
skilled artisan. Thereafter, casings 62, 72 are placed in fiuid communication
15 with a subterranean formation(s) by any suitable means, such as by
perforations, and fluids, such as hydrocarbons, can be produced from the
formation to the surface via casings 62, 66 and/or casings 72, 76 (FIG. 14H).
Depending upon the application, a conventional production tubing can be
inserted into casings 62, 72 and conventional packers may be utilized to seal
20 the annulus between such production tubing and casing against fiuid flow so
as to permit the production of fluids, such as hydrocarbons, to the surfacs via
the production tubing. In accordance with the present invention, either first
well bore 60 or second well bore 70 need not be drilled and completed. If the
first well bore 60 is notdrilled,' bore 130 of template 100 is completed within
25 well bore 55 in a manner as previously discussed. if second well bore 70 is
not drilled, bore 120 of template 100 is completed within well bore 54 in a
manner discussed above. As thus completed in accordance with the present
invention, a remedial operation' including, but not limited to work overs,
recompletions, and side tracking, can be performed in one well while fluids,
30 such as hydrocarbons, are simultaneously produced from the other well. In



inserted into casings 62, 72 and conventional packers may be utilized to
seal 20 t he annul us between such production tubing and casi ng agai nst
fluid flow so as to permt the production of fluids, such as hydrocarbons,
to the surface via the production tubing. In accordance with the present

i nvention, either first well bore 60 or second well bore 70&@3&@%2
drilled and cH®#4053%68. If the first well bore 60 is not dril 2 130
of tenplate 100 is conpleted within 25 |1 bore 55 in a manner as
previ ously discussed. If second well bore 70°'1s not drilled, bore 120 of
tenplate 100 is conpleted within well bore 54 in a manner discussed above.
As thus conpleted in accordance with the present invention, a renedial

operation includingg gambnnms.dlchﬂmﬁqea%u%lsﬁmﬁmé A Bne Wt a¥ de
tracki ng, can be performed I n one whi | e ul ds suc
hydr otar bons, are siwdiocaniyons arebeing mmnmmmmmmmmmmn
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addition, fluid can'%e I'Nj ec%ma io a ‘subterranean formation via one well
as hydrocarbon are bei ngwummmmmmlwamnm@ubﬁean

formati on via,the oth weII te 00 whi c I tion
at an earthensor suﬁg MM%M&" Lﬂ%%i?éﬁ@%ﬂ*?ﬁell
bore can al so be ut ipractive the praseritirvention. DA ikstrated\in FIGOTS, & felativelSlargy €d
in FIG 15, a rel at| d|a tubul ar  or 302, for exarrple a
30 inch diameter pi ﬁ\\{‘m&?gﬂ%& M a%taﬁ % driven
of fshore, by percus:ﬁlngnﬂﬁr ﬂﬂh‘ldobﬁﬁir ghgmlaw t &f.u.
depth at which the pip uses t “VB& l’XI?eernatlve ar
di aneter hole, for wuﬂammumhtmmﬂmmmmmummm he

the relativery | ar gayos ARBHAGES, dirge Barinteckide, b sdariith § 58 wh iafite?
di aneter pipe, is phola, |ﬁl|leua\drllbdmtbmrairlh by @ny ccoavertibnah means .as will be
{hr ough pi pe- 302 o YANEER b FERaH wlf ine c8ifinlynice ciarPitet Bies or i
304 is positioned ar302;foresxample\at30 inch diameter pipd,Ois positioned within the hole and
olurality el egg ®camonted herin. Thereanér, a's Sﬁuysmxﬂr' irreter well Bare is Urifled
15 mmughplpesoztoadepm&formplﬂzoommeoanmpeam
is positioned and cemented within this well bore in a conventional manner as
will be evident to a skilled artisan. A welthead 306 having a plurality of legs
or pads 303 is positioned upon pipe 302 and casing 304 such that the bottom
of legs 307 rest upon the upper end of pipe 302 and either the surface of the
20 earth if onshore or the cellar deck of an offshore drilling platform or the subsea
surface, which are all illustrated as 305 in FIG. 15. The upper end of
conductor pipe 304 is received within wellhead 306 and secured thereto by
any suitable means, such as welds (not i_llustrated). The well bore is then
drilled through casing 304 to an appropriate depth, e.g., about 3500 - 4000
25 feet. The resultant well bore 308 may either be vertical or deviated. In
accordance with the present invention, a first well bore 307 which may be
either vertical or deviated is then drilled from well bore 309 from any point
along the length thereof. A second vertical or deviated welt bore 308 may also
be drilled from well bore 309 from any point along the length thereof.



or pads 303 is positioned upon pipe 302 and casing 304 such that the bottom
of legs 307 rest upon the upper end of pipe 302 and either the surface of

t he 20 earth if onshore or the cellar deck of an offshore drilling

pl atform or the subsea surface, which are all illustrated as 305 in FIG

15. The upper end of conductor pipe 304 is received within hi36deks306 and
secured t her W@ BP538hy suitabl e neans, such as welds (not illustrated). The
well bore is then drilled through casing 304gto an appropriate depth, e.g.,
about 3500 - 4000 25 feet. The resultant well bore 309 nmay either be
vertical or deviated. In accordance with the present invention, a first

wel | bore 307 which may be either vertical or deviated is then drilled from
wel | bore 309 from any [ReferringltorfjG: 16, iwelihadd 306 hesfa boke3tDthwrethroughaf or

ot Nt al ong ¢ he- | crYAFHNG AAIRSEF which daies 8 gehgin) Snhuia woulder 314 A ker
PET/ USﬁG/ 08‘;,21f 18 radoeis g@ﬂimda ﬁmi_iawd fi_mamﬂ stipporteds: @’eﬂe&l@l annuh Ialrd
514, An i naert. 320 SGUNSS SidoriBaerzh hecs 18as o hase 125 328 herbrauch of
general ly anml ar s.mhg améter wHiSt thaq tarng tshbﬁﬂePP 26
therethroughqgf 5 v ?ﬁing dianetg?ﬁﬁﬁlch dg?iqe ﬁZnera { g%%h?gfana
shoul ders 323, 327 WM%%BZG@SMWMS%NMin/EQL.WA!pIurality
illustrated in FIG I e 4 f \Hﬁf é@gw?‘ﬁg | ' han
or equal to the nungé‘rh{%'t € nun%"é‘?ﬂc')?‘dégres ?hr ulg m%%ﬁ‘adn
corresponds to the ofibdres throughlinsert 320 and cofrespondsdtodthemumibed of wells to be
accordance with thepr ' J i 1 L hrough.bores
322 and 526 1 1 a nedien 8 crtopieRRnBEr e N8 IFEpelY ioveniin

by, for exantoﬁ, cmmmwimaﬁhawmﬁwrdmﬂbmo
engagenent with insert 3 upqn bein wered into contact apere
sections 324, 328, MW&%' swwgm%t% ich ¥
seal s 332, 336 whi cékpanded inté engagementcwith ingsit 320iupohitei torthct

- for exanpl e an el astgner. Any of her nventi onal, nme .such_as SP| | t

mandrel hangers, caMithdapered;sactions, 324, f“mwgln', 38lipesa, IS8y ¢
tubul ars 330, 334 tgrovRiee Wit ABalsT 582 836 whith ca ‘be?bnsthitted 0P Wy slitable

15 material, for example an elastomer. Any other conventional means, such as
split mandrel hangers, can be utilized in lieu of casing slips 331, 335 to secure
tubulars 330.'334 to insert 320. Tubulars 330, 334 are also provided with
conventional packoff seal rings 333, 337. Tubular 334 extends through well
bore 309 and into well bore 308. Tubular 330 extends at least into well bore

20 309 and may extend into well bore 307 if the latter is drilled. Tubulars 330,
334 may be of substantially the same or of differing lengths. As utilized
throughout this description, “tubular” refers to string of pipe, such as casing,
conventionally positioned within a subterranean well bore and usually made
up of individual lengths of pipe which are secured together by, for example,

25 screw threads.

Oncs tubulars 330, 334 are secured to insert 320, a dual bore wellthead
315 (FIG. 18) is secured to wellhead 306 by any suitable means, such as by
bolts (not illustrated), and has two bores 316, 318 therethrough which are
substantially aligned with tubulars 330, 334. The diameter of each of bore

30 316, 318 is restricted along the length thereof thereby defining annular



conventional packoff seal rings 333, 337. Tubular 334 extends through well
bore 309 and into well bore 308. Tubular 330 extends at |east into well
bore 20 309 and may extend into well bore 307 if the latter is
drilled. Tubulars 330, 334 nmay be of subtantially the sanme or of differing
lengths. As utilized throughout this description, "tubular”

string of pipO¥EI0as casing, conventionally positioned wit (ﬁ:;lﬁﬁgosgﬁ

subt erranean well bore and usually rmade up 03 i ndi vi dual | engths of pipe
whi ch are secured together by, for exanple, g screw threads. One

tubul ars 330,334 are secured to insert 320, a dual bore wellhead 315 (FIG
18) is secured to wellhead 306 by any suitable means, such as by bolts (not

il lustrated), and hgholidbrs®17c319 ¥6s Ve Hgsanba, em @EF'
substantial ly allgned wi th tubul arspéﬂl I234 The di aneter o ea& %?%dre
30 316, 318 i s BEaunctien tepeavidea fiuid tight spal betweendubulnes 330, 334 andidugl
annul ar WO 97/ 05

PCT/ US96/ 08321 19 sh anui'f 3“"“337315 1§ thus positioned within well bores 309, 308, and
segl I ri ng§3833 and pessibly ;mmmmmmummgm:mwmmmmr

t ubul ar s t 05|t|

wel | bores 30 308%%&8?%“8?%@6&& g@m‘m-eﬁiﬁ n
a conventi onal nannmmmumhtde 808hitd 309 xtangd’ | 2
only one of thetubulars Hbi‘pf rr%the ceﬁg Egosﬂed I n well
bores 307, 308, and. ™8 '@’"&g HMM'B@H‘%an
be placed directly '&nﬁﬁuﬂlmmﬂﬂtﬁﬁbﬂeﬁﬁn&éﬁ Pﬁﬁ(??é

by any suitabl e neans r exa g aq&rforatl ng guh, angﬁf ul cahhﬁ'
produced to the surf‘JGE'PSQ %m&a ng %mgﬁd tathe sutface ivia ¢
307 is not dreg | ed, tﬁtgiiék %ﬁg, _F-(P-,v‘g

i1 lustrated a'ndd pl aced 1| n%?P comrunl c.at | on Wt d%?ﬂ!ranealﬁssaomy

formation(s) by any tmemhsllnmll dore; 30 asiliustratedand placad indiuid communication

consty ucted and PERPY, iplied o) "ans’ e ol o150 1 19,

338 having seal s 33$erbmtlru<m%iﬁliaebmmmtad énd opergted tofire irva radiaisattern
wi thin the upper end ?chgne of pbe%reﬁ'gte:%lq or 318 t E‘bowréa‘

15 Altematively, a plug 338 having seals 339, for example elastomeric O-
rings, is positioned within the upper end of one of bores 316 or 318 through
dual bore wellhead 315 (bore 316 as illustrated in FIG. 18) and a drilling
fiange 340 is secured to dual bore welihead 315 by any suitable means, such
as by boits (not illustrated). Flange 340 has a bore 341 therethrough which

20 is substantially aligned with bore 318 and tubular 334 so as to permit passage
of a drilling string therethrough. Further, flange 340 is sized to be coupled {o
a conventional blow out preventer for safety during drilling as will be evident
to a skilled artisan. As thus assembled, drilling flange 340, wellhead 308, dual
bore wellthead 315 and tubulars 330, 334 provide an assembly through which

25 two wells can be separately drilled and completed from the surface in a
manner as hereinafter described so as to eliminate the need for downhole
tools having moveable parts and the problems associated therewith. This
assembly can be used during drilling of wells from onshore drilling rigs and/or
offshore drilling platforms.



dual bore well head 315 (bore 316 as illustrated in FTG 19) and a drilling

flange 340 is secured to dual bore well head 315 by any suitable neans, such
as by bolt (not illustrated). Flange 340 has a bore 341 therethrough which

20 Is substantially aligned with bore 318 and tubul ar 334 so as to

permt passage of a drilling string therethrough. Further, ﬁﬂ%@g&%
sized to be cHPI"®B®¥o a conventional bl ow out preventer for sare uring

drilling as will be evident to a skilled artpgan. As thus assenbled
drilling flange 340, well head 308, dual bore well head 315 and tubul ar s 330,
334 provide an assenbly through which 25 two wells can be separately

drilled and conpleted fromthe surface in a manner as hereinafter described

S(ﬁ as tgl elimnate thednAmllmmmddbwﬁmdwmongmgeﬁdﬁw
the probl ens associ ated ther can sed durin
drilling of wells fm&wﬁﬁwﬁ?hﬁ?&u@#wﬂ%ﬁ Paﬁgmant
pl atforns. VO 97 pidséhttherein. The drilling string is advanced from thabottomof

PCT/ US96/ 08321 20 A dr| |1 ng stri n&lk:‘agw ng.a drill bit secured tgu%lﬂgr?é%

thereof is passed t NERy 4% & dpviated well bore 246 inxdrilled

?Eg Bg'[ ?g&egf SSE’EE} gphmg%era 'y verti c%W%ﬁﬁ%&e

346 iofe(rj: glnlegﬁ ]'Egrer {FiGn9) Onse the wallbaret isdriled from dubular wmﬂg?ﬂd,aae

?rglrjn tubul ar 334 a%%%%ﬁ#%”&%%@% 8is
Ibovverggfsf r'(I)'kTet h?oéﬂ Si n's Hm.:gbn?n?qum i n wel Im(')res?ﬂflfi

|(r)1r2 conventloﬁal &M@ﬁ%@&ﬁéﬁ@ &ﬁ m&n ri "!}B cementc

bot t om of dt UH?Lar gmf?s Iy exiendingcu I b > torthi W?%—bwtpm t6ahe tamenbd
i s secured within bor of dua ore ea nean
conventional casi ngsgﬁng Y’Bﬁi\é MP'M Boss e

318 of dual bore wellgRgsd memswmgﬁxgﬁaawg
slips 357 are provided wth a seal 358 to provide a tlul ht seal
bet ween bore 318 of inteAngsgemeni-witin bate 318 of dual hose wellhead 318 upgn sontacting

upper end of producignalidrEholiier 319! SCASIAG slips 357 are provided with a seal 358 to
15 provide a fluid tight seal between bore 318 of dual bore wellhead 315 and
production casing 356. The upper end of production casing 356 is also

provided with conventional packoff seal rings 359.
Once production casing 356 is thus secured within bore 318 of dual
bore wellhead 315 and cemented within well bore 346, drilling flange 340 is
20 removed from dual bore wellhead 315 and the portion of production casing
356 extending beyond packoff seal rings 359 is severed or cut by conventional
tools and plug 338 is removed from the upper end of bore 316. In the
embodiment where well bore 307 is to be drilled, drilling flange 340 is again
secured to dual bore wellhead 315 by any suitable means, such as by bolts
25 (not illustrated),so that bore 341 through flange 340 is substantially aligned
with bore 3168 and tubular 330 so as to permit passage of a drilling string
therethrough (FIG. 21). A conventional biow out preventer is again secured
to drilling flange 340 to ensure safety during drilling. A drilling string having
a drill bit secured to one end thereof is passed through bores 341 and 316
30 and tubular 330 to drifl out any hardened cement present therein. The drilling



provi ded with conventional packoff seal rings 359. Once production casing
356 is thus secured within bore 318 of dual bore well head 315 and cenented
within well bore 346, drilling flange 340 is 20 renoved from dual bore
wel | head 315 and the portion of production casing 356 extending beyond
packoff seal rings 359 is severed or cut by conventional tools and %éfg 338
I s renoved fr e oMs3d®pper end of bore 316. In the enbodi mentPSIAE®

bore 307 is to be drilled, drilling flange 340 is again secured to dual
borewel | head 315 by any suitabl e neans, such2ds by bolts 25 (not

Il lustrated),so that bore 341 through flange 340 is substantially aligned
with bore 316 and tubular 330 so as to permt passage of a drilling string

t herethrough (FIG 2 A conventio |s aaln d
to drilling flange %‘Q ‘éﬂ?@@ﬁ%‘ﬁ% r?gé?ﬁli?&
having a drill bit sgslliicee 344 @hdrhwua k& péretrite
and 316 30 and tubuylar 330.to dril ut .a ardened cenent present
therein. The drilli @Mﬂ%’é@ﬂ 6nee&1nsw¥llp.~ore sdnledfromh:b&laraaoand
PCT/ US96/ 08321 21 sty "gr%du&l L.qm,?,gd

vertical or a deviat egﬁ 3| I bore 344 is drill ed therefromin conveﬁ'?ﬂoﬁal

manner so as t® penmm WQQWHIG 22 Thes
drilled fromtubular

| owered fromthe surm%@hﬂﬁ%ﬁw&gy%ﬁiml n
wel | bore 344 as il }mmmmmbwmmupmumocmmaso st
cemented within well_bore,344 in, a,conventianal nan th c

pref erabl y extendi ngp Wmmf?@?ﬂ Mﬂ? M‘r’r’ﬁﬁ'@ kare 316
setting, production mboﬂelltﬁﬁﬂﬁrwwmﬂﬁ@eﬁnqwmﬁmm

wel | head 315 means of conventional casing sli 351 whi ch are
expanded into ngage?ﬁ?nmmdbmm with :Bare 316 upon, contacting | ansular

-317. Casing slips 35gnhoaider B17VCaSHg grloweé m&sdszmwméﬂaht

seal between bore 316 of dual bore mellhead 5 and productlon casi ng 350
The upper end of pr Jight sed betweenhore3ts mﬁm|m

Tandrel hangers. carchy uTte; AN 4% ¥E eWas[rﬁﬁ*‘ﬁ?. 1, o proviced with

conventional packoff seal rings 353, Anyothareonventionalmans. such as

15 mandrel hangers, can be utilized in lieu of casing slips 351, 357 to secure
production casing 350, 356, respectively, to dual bore wellhead 315. Once
production casing 350 is thus secured within bore 316 of dual bore wellhead
315 and cemented within well bore 344, drilling flange 340 is removed from
dual bore wellhead 315 and the portion of production casing 350 extending

20 beyond packoff seal rings 353 is severed or cut by conventional tools (FIG.
23).

As illustrated in FIG. 23, a dual bore tubing spool 360 is secured onto
dual bore wellhead 315 by any suitable means, such as by boits (not
illustrated),so that bores 362 and 364 through spool 360 are substantially

25 aligned with production casing 350 and 356, respectively. Each of bores 362,
364 has a restriction in diameter which defines tapered sections 363, 365.
Packoff seal rings 353, 359 function to provide a fluid tight seal between
production casing 350, 356, respectively, and tubing spool 360. Production
casings 350 and 356 are then placed in fluid communication with the
30 subterranean formation(s) which each penetrate by any suitable means, for



production casing 350, 356, respectively, to dual bore well head 315. Once
production casing 350 is thus secured within bore 316 of dual bore well head

315 and cenented within well bore 344, drilling flange 340 is renoved from
dual bore wellhead 315 and the portion of production casing 350 extending
20 beyond packoff seal rings 353 is severed or cut by conventi onal
tools (FIG 23peréses | lustrated in FIG 23, a dual bore tubPRYUVEY®8I21360 is
secured onto dual bore well head 315 by any i tabl e neans, such as by bolts
(not illustrated),so that bores 362 and 364 rough spool 360 are
substantially 25 aligned with production casing 350 and 356,

respectively. Each of bores 362, 364 has a restriction in dianmeter which
defines tapered sectio iaﬂ&rt o]
provide a fluid ti g?ﬁa"@ %M%t@masﬂdnlgai%@@é Ig?@n‘:iiﬁdlii
respectively, and teHsings 3500ard 358 foriproduction ¢o threcsiirfage. Aiﬂlusﬂdteﬂﬁﬂﬁl@eﬂ hen
placed in fluid co M t t

whi ch each penet ratﬂ?% #%%%%W

PCT/ US96/ 08321 22 egﬁ;ﬁ& mmeﬁmaﬂbga[
hydrocar bons, enter casin 356 anﬁé or rOd%& lon 1,0 the ﬁace
illustrated i% FIGtbingh ere|37&' W&JWBS'HEU ri"'P{}’di' ’?PS'

positioned within pﬁ?ﬂyq{d@&.wq‘ %"W ﬁggaﬁ,
supported by neans 0 onventi ona tu |ng angers 371, WhICh gre

hung of f into tubi nothepcosivedtional means, isuch senbe vlilized in

mandrel hanger o. - caNBEg HAABRSSTS: 377 (deMugpedfin f ngﬁﬁﬁﬁ%w%f
illustrated in Fl G 320,376, respactivelyptootibirg spoal 3800 JTa/Gppes a8yd of production
bl ng 370, 318 ar L“Ebsﬁ%?’ Sresee 4ip? prviiBlieT BonyRendhel pHpke 372 ang 37810
provide a fluid tigplovide wmmpmlsﬁemwmmmbm
"0 T d comman; cat B ﬁdﬁ%ﬁmhﬂa 36 3 itaflec s gtioit it
Alternatively, flui memrmﬁmagowmpmwy
Alternatively, fluids from subterranean formation(s) penetrated by
15 production casing 350 and 356 can be produced to the surface of the earth
directly through the production casing without the use of production tubing
depending upon the particular application as will be evident to the skilled
artisan. In this embodiment, separate production trees 380 and 386 are
installed onto tubing spool 360 so as to be in fluid communication with
20 production casing 350 and 356, respectively, as illustrated in FIG. 25.

As thus drilled and completed in accordance with this embodiment of
the present invention, two subterranean wells 344, 346 are drilled into the
same or different subtenanea.n formations, horizons or zones, to identical or
different total depths, and are each deviated. By dilling well bores 307 and/or

25 308 and inserting tubulars 330 and 334, respectively, therein, the degree of
separation between deviated wells 344 and 346 is significantly increased
thereby permitting greater separation and increased production from a given
subterranean formation. Wells 344 and 346 are separately completed to the
surface through a single or common well bore so that fluid can be

30 simultaneously produced from and/or injected into the subterranean



15 production casing 350 and 356 can be produced to the surface of the
earth directly through the production casing wthout the use of production
t ubi ng dependi ng upon the particular application as will be evident to the
skilled artisan. In this enbodi ment, separate production trees 380 and 386
are installed onto tubing spool 360 so as to be in fluid coonunication with
20 pr oductWa@/s3s8i ng 350 and 356, respectively, as illuRGTHRHPH £ G
25. As thus drilled and conpleted in accordagge with this enbodi nent of the
present invention, two subterranean wells 344, 346 are drilled into the
same or different subterranean formations, horizons or zones, to identical
or different total depths, and are each deviated. By drilling well bores

307 and/or 25 3 (Smeatitn{s) viasotin wells! 'OF @remetial operatidrincluding outinot linited
therein, the degree of separation t ween deyi at d wel |'s 344 and 346 I's
significantly i ncreégmmﬁpﬂ %ﬁx ng, &30 09Resiormad in ene well o d
production from a giyhe W@B ﬁ,ﬁmﬁmﬁh’ %ﬁ‘ %ﬁ
separately conpl eted to fhe sur ace roug single or CO%T?’.@I!F? (?Foeaso
that fluid can be 3@ubterranean formationyvig the mwu i Addition, fluid can:be injected o

the subterran

PCT/ US96/ 0832?23 for ma?l o&niétsagi V!I Ia bI o”! ﬁ t\?\.gl‘f'g.or& wg“r eMaﬂo’ﬁmﬂg
i ncl udi ng, but not |produesd fromthe samerora differanp sublarranearcformalioteviathe bthes .
can be perfornmed in one well while hydrocarbons are sinultaneously produced

fromor fluid inject®d"into a subterranean formation via the other well.
In addition, fluid can bwmgﬁumﬂofmsﬁmmimm U In ‘actofdahedwith 2
are bein

one well as hydrocar‘gtﬁ)ns

duced fro e sa or adlfferent
subt erranean fornati @g‘ ? M@&B %
surface tenplgje utlwgqmww %ﬁﬁg @mqu en
illustrated and descri bed as having two bores 10 rou iﬁﬁllBS _

separae |engths of sidantto askilled, MlﬂlMMFemdmm&aﬂM

killed art t hatpgg
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bor es dependi ng upoMWMMthMmﬂb«eaﬂd
the surface casings inserted therein. For example, an insert 420 is provided
15 with three bores 421, 424, and 427 (FIG. 26) therethrough and is positioned
within and supported by the wellhead 330 in a manner as described above
with respect to insert 320. Tubulars 430, 434, and 437 are positioned through
bores 421, 424, and 427, respectively, (FIG. 27) and secured therein in a
manner as described above with respect to tubulars 330 and 334. As
20 constructed in this manner, the surface template will permit three
subterranean walls to be separatsly drilled and completed in accordance with
the present invention.
The following example demonstrates the practice and utility of the
present invention, but is not to be construed as limiting the scope therecf.
25 EXAMPLE
A drilling rig is skidded over a siot on a conventional monopod offshore
drilling platform and a 36 inch diameter bore is drilied from mudiine to 400
feet. A 30 inch diameter, 1 % inch thick casing is positioned within the bore
and is conventionally cemented therein. A drill string with a 17 % inch drill bit
30 is inserted within the 30 inch casing and a 17 % inch diameter bore is drilled



t he surface casings inserted therein. For exanple, an insert 420 is

provi ded 15 with three bores 421, 424, and 427 (FIG 26) therethrough
and is positioned within and supported by the well head 330 in a manner as
descri bed above with respect to insert 320. Tubulars 430,434, and 437 are

posi tioned through bores 421, 424, and 427, respectively, (FLG 2%
secured t her eiWOPIS30manner as described above with respect PSR *321*5 330
and 334. As 20 constructed in this manner, the surface tenplate wll
permt three subterranean wells to be separa?ély drilled and conpleted in
accordance wth the present invention. The foll ow ng exanpl e denonstrates
the practice and utility of the present invention, but is not to be

EXANPLE A ari |11 ng Piog 480 WA 2800 %6Ke cepfh and is under reamed 19 28 inc apmater

of fshore drilling plAaR4oinchadiametessSihinch dhickadasingostringiis rdn it 12500 feetrand

posi {1 oned wi thi n tiTeispiesh 12 18 BT s Emmie perdliy rh&@m%@e@%‘fﬁm

string with a 17 [erﬂnm&rwmza%maumwm | 4500 Y8e0a 20CH
casing and a 17 [err] inch dlaneter bore |s dr| Ie 97 05360
PCT/ US96/ 08325 24 f /ksh distretercasing of the:prasentt o

28 inch dianeter. ﬁﬁmgﬁ Pﬂﬁ%%@g&u&%ﬁ;mm
to 2500 feet and cenen K E | | mcﬁ I anet er retls g??rom

2500 feet to 12,000 debommdsi!m toathed 24 dnch Tasing by dieanst ofr well head
gﬁggd{ (rarg?lt t gf 4t5ﬁg Imgﬁfhe pres nfh?ﬁg;éﬁ{‘%s@ﬂ%@g’ﬁﬂim’““ :

| ower nost j oi nt t her:B/8 inch diameter tubalar(s) which are positibned withingthe 24dnch diameter

conventi onal  Jindr e boRe 108 Sefibo Ry of e iSupiaths e, sikypiidaliny 4B foet. The

T e at (he et ) e L e e e T

The ot her set of 9g &’m r?qn%efmr"%%@% a9 section
the 12 114 inch di awwm&ﬂ&@sMme%wmw

seal section the template which is equipped with a one way valve and cement is circulated

15 through the tubulars of the template extending to approximately 12, 000 feet

to cement the template within both bores and the 20 inch casing within the 24

inch bore. Any cement remaining within the 9 5/8 inch tubular is drified out

and a 8 % inch diameter directional bore is then drilled to the objective depth

of 15,000 feet by a drill string which is equipped with a conventional mud

20 motor and which is passed through the riser and the tubulars of the template

which are positioned within the 12,000 foot bore. Thereafter, a 7 inch casing

which is equipped with a liner hanger is positioned within the 8 % inch

directional bore and secured therein by engaging the liner hanger with the

profile contained within the template bore. The 7 inch casing is rotated while

25 cement is pumped through the drill string and liner. The riser is then
withdrawn from the first bore in the template of the present invention and is

inserted into the other bore therethrough, i.e. the bore through the 9 5/8 inch

diameter tubular(s) which are positioned at approximately 4500 fest. A second

8 % inch diameter directional bore is drilled to 9,000 feet and completed within

30 a second subterranean objective via the second bore. Thereafter, a 7 inch



of the lower end of a 9 5/8 inch dianeter riser is inserted into the bore

t hrough the tenplate which is equipped with a one way val ve and cenent is
circulated 15 t hrough the tubulars of the tenplate extending to
approximately 12,000 feet to cenment the tenplate within both bores and the.
20 inch casing wthin the 24 inch bore. Any cenent remaining within to 9
5/8 inch tubumaroriesaedrilled out and a 8 [err] inch di anet er PEF{US2/1833 |
bore is then drilled to the objective depth of 15,000 feet by a drill
string which is equi pped with a conventi ond5 nud 20 - notor and which is
passed through the riser and the tubulars of the tenplate which are
positioned within the 12,000 foot bore. Thereafter, a 7 inch caS|ng whi ch

i s equipped with a |iner hanger IS p05|t|on thln the 8 [err] inch

di rectional bore aﬁ%ﬁ'@ﬂa\’!ﬂ'ﬁ@!ﬂ 2@"9@' isrpositioned withingbe 8,¥4dnch he

\%lof la' (235C0nt ! (r:]ggrent I'S pumedﬁﬁm%%e '3r| I?@Waﬁgp F'rn rrr\gﬁlﬁw

riser is then withprofisconteinedivwithin the: templaje ibore h'eanmpaaas:descriuw ghoveent
invention and is i he bore
through the 9 516 THEHeR s R TptefedraF s el drd departd o of & ng casly
Spplr Fthit e'gsoggoghéﬁnﬂ a sﬁaﬁmﬁlﬁmﬁﬂ to %ﬂmhﬂﬁf dawtmalel i's
rilled to eet c0 Wi t a S erranean
obj ective via the M%@#MMWM ‘"E&EB 3% of the
PCT/ US96/ 08321 25 q3abR%inePhéngdrs andlienrsd 1 éonvantionat duSPadifpletién surface
positioned within the 8[err] inch directional bore and secured therein by

gngagl ng the li nereﬁgﬁgﬁn‘-wth the profile contained within the tenplate
el | and separate ot nAthBssh 886 Bed WifoubhBl s gshARNG U8 Yafid SaSiraiily
secured to fife | ownetilizaddin ther proicess ofsthpzpmm;inmaa.eqmmlqlmuhsudaem
nanger e and secur ctbipaeBoiEE 1B 5ah b8 4akited 10 HiebRihel il ado, s bretite

Al t hough descri bed témplatey800ito drill twalsrsmorep separate subtenanearpeelis feom eath of

el ate 10 or - 100 Welkbares 3DA el 53K Taep ettt ffmns ABREIn omalingy Gar'ES

surface separately completed to the surface in a manner as described above with
15 respect to wells 60 and 70 (FIG. 14), or altematively, the wells can be
separately completed to the downhole or subsurface template 10 or 100 by

means of liners 64, 74 and the associated liner hangers and packers, and
production therefrom commingled to the surface via one tubular 330, 334 of

surface template 300 (FIG. 28). When a downhole or subsurface template 10

20 or 100 is utilized with a tubular of a surface template, bores 20, 30 or 120, 130
of the downhole tempiate may be of the same or of differing lengths, and when

these bores are of differing lengths, bores 20, 30 or 120, 130 may be
positioned only within well bore 309. It is within the scope of the present
invention that three or more well bores can be drilled from a common well bore

25 utilizing separate tubulars of a surface template, in a manner as previously
' described, and that three or more wells can be drilled and separately
completed from each of these well bores by means of a downhole or
subsurface template which is secured to each of such tubulars of the surface

template.



tenplate 300 to drill two or nore separate*subterranean wells from each of
wel | bores 307 and 308, respectively. Wlls drilled in this nmanner can be
separately conpleted to the surface in a manner as descri bed above with 15
respect to wells 60 and 70 (FIG 14), or alternatively, the wells can be

separately conpleted to the downhol e or subsurface tenplate 10 or 100 by

means of |inewo®M53604 and the associated |iner hangers andPFAMISM 8215

production therefrom comrngled to the surfggce via one tubular 330, 334 of
surface tenplate 300 (FIG 28). Wen a do | e or subsurface tenplate 10
20 or. 100 is utilized with a tubular of a surface tenplate, bores 20,
30 or 120, 130 of the downhole tenplate may be of the sane or of differing

| engt hs, and when thes ﬁ“*QBFPEﬁ“°h ;

120, 130 may be positi m{’?ﬁ%% n-we or eﬁ%@‘ﬁﬁ‘f‘g?@%@ﬁ.“ﬁwﬁg&“
scope of the presedesdribadand showm,dlis uhdarstood thatthe altérnativescand modifieations, | ed
froma comon well _bgre 25 il iz se e fubul ars of syrface
tenplate, in a mnﬁ#%&%%ﬂﬁﬁ%@s@ﬁ?@E@%%ﬁ%ﬁW@ﬁ'%@%l S
can be drilled andsssppsfthelinvention) et ed from each of these well bores by
means of a downhol e or subsurface tenplate which is secured to each of such
tubul ars of the surface tenplate. WO 97/ 05360

PCT/ US96/ 08321 26 Wi le the foregoing preferred enbodi nents of the

I nventi on have been described and shown, it is understood that the
alternatives and nodifications, such as those suggested and others, may be

made thereto and fall within the scope of the invention. WO 97/ 05360
PCT/ US96/ 08321 27 CLAIMS | claim



1 1. A subterranean well system conprising: 2 a first
subterranean well bore extending to the surface of the earth; 3 a
second subterranean well bore drilled fromthe first well bore; and 4

a first tubular of a drilling and conpletion tenplate which is positioned 5
within said first well bore; and 6 a second tubul ar of said

tenpl ate whi cwaw/osssi ti oned within both said 7 first EFEVSEE*econd
wel | bores. 1 2. The systemof claim1l erein said first tubular is
in fluid conmunication 2 with said firs#/ formation to convey fl uids
fromsaid first formation to the 3 surface 1 3. The system of

claim1 further conprising: 2 H.Ailﬁ | ength of production casing
extending fromthe surface of the earth 3 Sinto said first tubular and

for conveying fl ui ﬂdgﬂduced fromsaid first formation 4 t hrough said
first-tubular to tHE St face. 1 4. The system of claim3 further

conprising: 3 1. A sublemaneéanwellsystem comprisinged within said first

t ubul ar and | d first The
Cyatem of cBaim 1wl Hitderfanasn il paisteirtio 168 b{iface'of the eaftn:
conmmuni cati ory sai d semnuhumrmmmm dﬁlladfmmﬂwﬁmﬁbubdu fandm 3
sai d second formation to t urfa he.s m of . Gl ai

further conpising: 2@ first tubu &@W%&?ﬂpﬂ%#ﬁféﬂeﬁwﬁ Pﬂgiwmd
ext endi ng frgﬂthedﬁwﬁgﬁgmwﬁ&e nd earth into said second t ubul ar and

for conveying fluid produced fromsaid 4 second formation through_ said
second tubul & to the @@ecend tubular of sajd template\whichispositioned, within, belhsaid

CUbul ar and dai d SIS APRLAYSbeGH bl | PO T O ST SO e

systemof clam1l fr tﬂwsystmpoﬁdamgt wherein said first tubuldrislincfluid communication| |

E)(é-rr? Ugglf;} ng r g 81 Sv?i r‘\j said ﬁrsg| AlloPlofoeoonvey%@s frdm>8dld first formation to the
3 surface.

1 3. The system of claim 1 further comprising:

2 a first length of production casing extending from the surface of the earth

3 into said first tubular and for conveying fluid produced from said first formation

4 through said first tubular to the surface.

1 4. The system of claim 3 further comprising:

2 production tubing positioned within said first tubular and said first length

3 of production casing.

1 5. The system of claim 1 wherein said second tubular is in fluid

2 communication with said second subterranean formation to convey fluids from

3 said second formation to the surface.

1 6. The system of claim 5 further comprising:

2 a second length of produttion casing extending from the surface of the

3 earth into said second tubular and for conveying fluid produced from said

4 second formation through said second tubular to the surface.

1 7. The system of claim 6 further comprising:

2 production tubing positioned within said second tubular and said second

3 length of production casing.

1 8. The system of claim 1 further comprising:

2 a third subterranean well bore drilled from said second well bore.

* [+ L M s *




1 9. The systemof claim@8 wherein said first well bore penetrates a
first 2 subterranean and said third well bore penetrates a second 3
subt erranean formation. 1 10. The systemof claim9 further

conprising: 2 a third length of production casing extending from

sai d second tu§ @%6 and into said third well bore sopagkssgeshabl i sh
fluid communi Y278 th said 4 second formation for conveying fluid

produced from said second formation to 5 28the surface. 1 11. The
system of claim 10 further conprising: 2 a fourth I ength of
production casing extending fromthe surface of the 3 earth into said

third |l engthy of pr d I rom
sai d second T or mat mgpﬂggiur g&@swﬁw% ik#%"wwa'al m
further com@i si ngsublerranean formatioduand said dhird ovelb bore mmhasmhu rd
and said fourth | engths of onoroductlon casing. 1 13. Th system
of claim1l forther® &?ﬁ'?’:ﬂ'ﬁ'ﬂ"'@ a fourth subterranean well| bore
dri |1 ed from sai d {0 T ufstém'aim ® further dofmprlélteg;y st em of ¢l ai m 13
further wherein said fourth well bore penetrates

subt err anean@ f or nat i o ﬂaﬁh'mm%m'%ﬁﬂ%ﬂﬁﬁm !ﬂdmw

bt f
(S:(l;np(rairgfiﬂgfi Or%a#?”ﬁ@nbﬁ o?‘prgg!ua?!lon c%. ngs?irom

said first t4bul arseooddformation farcomeying fluid prodused fronusaid secand foomationdtsl i sh
fluid conmmunj catlo WI 'lénc?aldfirst 4 formation for conveying fluid
produced fro¥n sai d ormation to the surface. 1 16. The system of

claim 15 furqher Cwmﬂ‘homem'cbfclalm 10funaemnpnsmg1gth of production caS| ng

tending frgmth f h h th |engt
o ouct i on B ng f or 8 OHIRYR eﬁ?‘%ﬂm&e@m%‘é ) fom'thl ByrBby of o

formation togthe sgardifigo sald third leAgth of casihg forcconvaying Auid produced
conprising: 2 product i on tubi n%gom ti oned within said fifth and"’
sai d sixth |4ngt hsfrem said second foamationia tae surace.

1 12. The system of claim 11 further comprising:

2 production tubing positioned within said third and said fourth lengths of
3 production casing.

1 13. The system of claim 1 further comprising:

2 a fourth subterranean well bore drilied from said first well bore.

1 14. The system of claim 13 further wherein said fourth well bore penetrates
2 a first subtermanean formation and said second well bore penetrates a second
3 subterranean formation.

1 15. The system of claim 14 further comprising:

2 a fifth length of production casing extending from said first tubular and
3 into said fourth well bore so as to establish fluid communication with said first
4 formation for conveying fluid produced from said first formation to the surface.
1 16. The system of claim 15 further comprising:

2 a sixth length of production casing extending from the surface of the earth
3 into said fifth length of production casing for conveying fluid produced from
4 said first formation to the surface.

1 17. The system of claim 16 further comprising:

2 production tubing positioned within said fifth and said sixth lengths of
3 production casing.

* c L M s *
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18. The systemof claiml wherein said first well bore is generally

vertical. 1 19. The systemof claim 1l wherein said first well bore is
deviated. 1 20. The systemof claim9 wherein said second and third
wel | bores are deviated. 1 21. The system of cl aj ein
said fourth vve\"P WEP® is deviated. 1 22. The system of c a| m erein
said first well bore penetrates a first 2 29 subt erranean fornmati on and
said second well bore penetrates a second 3 subt erranean formation,
said first and sai d second subterranean formatlons 4 bei ng the sane

formati on.

penetrat es a f| rstZ@ ﬂgesygﬁ%gﬁnegw&'ﬁa on an F%rgéé éé@%’ﬁwuq"?&bore
_penetrat es a1{second$3 The systenbofciaiont whefein said first welbbatefis deviatedbt er r anean
formation bei,ng disfiget from4 ; ai.d con bt e rmation.

24. The systém of ébai 9133(59@’(3'&'@%@%@5 Mﬁ?@&@@ﬁlm Fgﬂ
wel | 2 igor e aldelviated:ur f ace of the earth. 1 25. The syst em of
claim1l wherein said tenplate |s secured wiithin said first 2 vvel | bore

at a subterrénean 123 Fhesystem of claimy$4 wherain said faurth wellbore is
f bﬁﬁj
gam‘oalczl 219 t he ear tzﬁ 13“ h%%m%fq%ellﬁé{egong Ssu #e“r’?gin'ean bﬁ%ﬁeﬁied

fromthe fir& vvel |snbtaranean formation and (saici second-well bone peoetratesr @ second ed
fromthe fir |

conpl etion t | at e’W’%@M oﬁﬁ*@%%WBWWW%d
said second wel| bdelryg thersamé formation. a second tubul ar of said tenplate
WhIChIS positi oned w ot h id first |dth|rd wel |

bor es. 159"k . Sy of slai, ey s ekl el 8 frst ,
fluid commmz:atlomu%mmnemmmahdrﬁdfsewﬁum Cpmmtéd ulsécimm

said first formation to the surface. 28. The system of claim 27

further conpr si ng:Subterranean formgtion, q%?%'ﬁg"ﬁﬂ?sfm distinctfrom
first tubul arg for cgfyseddrd subtbrfandan formdtiop™ sai d first formation to the

surface. 24. The system of claim 1 wherein said template is secured to said first well
bore at the surface of the earth.
25. The system of claim 1 wherein said template is secured within said first
well bore at a subterranean location.
26. A subterranean well system comprising:

a first subterranean well bore extending to the surface of the earth;

a second subterranean well bore drilled from the first well bore;

a third subterranean well bore drilled from the first well bore;

a first tubular of a drilling and completion template which is positioned
within both said first and said second well bores; and

a second tubular of said template which is positioned within both said first
and said third well bores.
27. The system of claim 26 wherein said first tubular is in fiuid communication
with said first formation to convey fluid from said first formation to the surface.
28. The system of claim 27 further comprising:

production tubing positioned within said first tubular for conveying fluid
from said first formation to the surface.
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29. The systemof claim 26 further conprising: 2 a fourth
subt erranean well bore drilled fromsaid second well bore so as 3 to
penetrate a first subterranean formation. 1 30. The system of claim 29

further corrpr|§ ;}g?af a first length of production segusdeeiiend ng
fromthe surfiee he earth through said first tubular and into

said fourth well bore for conveyl ng fluid 4 3 produced fromsaid first

formation to the surface. 1 31. The systemof claim 26 further
conprising: 2 a fourth subterranean well bore drilled fromsaid
second wel |l bore sgqa QUi fufthér Corhprisiig;Subt erranean formati on;
and 4 d a fI?gt enaﬁ ‘? produ ctlon casl nﬁﬁgextenm ng fromsaid first
tubul ar and 8 i nafousthi stibtesraneanawell base drilled sog:rﬂmlbbqamaomaed
fromsaid figst fo bore. 32. The
systemof claim 30&%%§3g%%@§nmoﬂeproduct i on tubing
positioned wit hin smmsym:dafmdazsmedmmg:asu ng 1 33. The

system of cl gaim 27 wherei eodtubular | id 2

communi cati of with saFJ@w Wﬂ@ﬂp&?’“% surfacg of thp garth
system of clgim 27tﬁrbgbﬁ%hd3ﬁr%ﬁubﬁlld?€hnd?lmosmdfourﬂiwduwww ng fluid
positioned w t hin sai d second tubul ar for (ignveyl ng 3 fluid Tromsaid

second f or madi on tmd frompeaid first hesurtaéeem of claim 29 further
ChiTd wel . bare sols The ybtefh o Ll 28R bomprisif” | 0 2T or i on.
1 36. TRe syst emadburth stibtersandam welbboredirilled fronysaid second well boressaoasi
thr ough_sal d9seconiP PRI et fLkFreR TioRnd °C 06 107 Conveying 4
fluid producdd from saifitstiengtivof prodaction cdsing édending from sdid first tubdlar drk
bor e dr 11 6B r om 149 asit et Wl Borm ¥ soBeving it pbckaed fomamld it kragid |
subt er r aneangf or matg 8éid firétavell bore.
32. The system of claim 30 further comprising:
~ production tubing positioned within said first length of production casing.

33. The system of claim 27 wherein said second tubular is in fluid
communication with said second subterranean formation.
34. The system of claim 27 further comprising:

production tubing positioned within said second tubular for conveying
fiuid from said second formation to the surface.
35. The system of claim 29 further comprising:

a fifth subterranean well bore drilied from said third well bore so as to
penetrate a second subterranean formation.
36. The system of claim 35 further comprising: |

a saecond length of production casing extending from the surface of the
earth through said second tubular and into said fifth well bore for conveying
fluid produced from said second formation to the surface.
37. The system of claim 29 further comprising:

a fifth subterranean well bore drilled from said third well bore so as to
pénatrate a second subterranean formation; and

O N = B ON < WO N =2 OGN =2 NN
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a second length of production casing extending fromsaid second 5

tubular and into said fifth well bore for conveying fluid produced from
said 6 second formation to said first well bore. 1 38. The system

of claim36 further conprising: 2 production tubing | 3
within said se¥8A4"Phgt h of production 3 casing. 1 p%%@%gp

system of claim 26 wherein said tenplate |s %ﬁéured to said first well 2
bore at the surface of the earth. 1 subterranean well system
conprising: 2 a first subterranean mell bore extending to the

surface of the earth; 3 e terra_neanwe re drilled
fromthe firs® well bor@ second length Qppmd?‘ﬂg aﬁ@;ﬂd‘%h”bﬁ?‘g spcondeg
fromthe firsg wellpRld and into saldﬂfﬂmﬁélﬂiérbféﬂééﬁi Mucbﬁ'ﬁ%nf’ééih' ed

fromsaid second well bore; 6 fifth subterranean ore
drilled from&aid t#ﬁqoad\xgnmatmrtesamﬁrstweﬂbora first tubular of a drilling

and conpletiof te t?hg\/gygt d&ﬁﬂ“ﬁﬂﬁ&&n&pﬂs‘ ithin both said first

and said second wel I bores’ “ubul ar of said tenplate
whi ch i s p05|2| oned Wi pl'ndncnm tubing gpositioned within said-segond ilengthiof (produdtion
bores. T&s%stem of claim40 wherein said third well bore
penetrates a ?I r st subt erranean formation and said fifth well bore

lolen_etrfllt1 e attecondsa Thesystothioedammrvdmf un?ndaanpl Itﬁt:isfseaﬁé’ddtonmdﬁmm_ of
claim urtper cq irst length of production casing
extending fr sai d é[‘hgﬁ‘ﬂgﬁ%rﬁm 3'%" into said fourth well bore for
coveying fluig prodggep dubfeitdrivanl well systenPEomprising:” to the surface;

and 5 a second | ength of production casing extending fromsaid
second tubul a® 6 afigst;sybterecanean wallihore extending do the swtacesf thaearth;i d

produced fronmgsai d secgiydednd subte&ﬂﬁ&i?dhﬂﬂ‘b&n%&rﬁl%d%ﬂﬁ%stweﬂ bore;
| 4 a third subterranean wall bore drilied from the first well bore;

a fourth subterranean well bore drilied from said second well bore;

a fifth subterranean well bore drilled from said third well bore;

a first tubular of a drilling and completion template which is positioned
within both said first and said second well bores; and

asecmdmbula'ofsaidhmplatewhldusposlﬂonedmmlnbothsaldﬁrst
and said third well bores.

41. The system of claim 40 wherein said third well bore penetirates a first
subterranean formation and said fith well bore penetrates a second
subterranean formation.

42. The system of claim 41 further comprising:

a first length of production casing extending from said first tubular and
into said fourth well bore for conveying fluid produced from said first formation
to the surface; and '

asecond length of production casing extending from said second tubular
and into said fifth weli bore for conveying fluid produced from said second
formation to the surface.

© ® N O
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43. The system of claim4l1l further conprising: 2 a first length of

production casing extending fromthe surface of the earth 3 t hr ough
said first tubular and into said fourth well bore for conveying fluid 4
produced fromygadisdebr St formation to the surface; and 5 PCT/US9610882c ond
| ength of production casing . extending fromthe surface of the 6 earth
t hrough said second tubular and into said fi8h well bore for conveying 7
fluid produced fromsaid second formation to the surface. 1 44. The
system of claim43 further conprising: 2 first production tubing
posi tioned widt hin s43i (THe system ofigiaim 41 fyrthed compasing: casing for

' flyid d g f m dfirst f Ef
g(r)lgvgyl ng %I SeE(r)(r)]duce ro | irst _for mal | ﬁa qm%su aﬁme @W@t ]

of 6 preducti Wﬁ'%ﬁﬁt tmﬂﬁledﬂdllhté ssidfonrth dvalicisbrd f
formation to 7 t he surface. 45, Thes temof cl aim 40 V\/nereln

said first wé | bommaﬂﬂ;ﬁm the s ade system of claim
40 wherein sgd first #\ggé?nh aﬁM extéiiil THEmINS bGHacy ofthe! M
40 wherein sg d second and third wel'l bores cgrilgg ngew Z‘fﬁéd 1 . 48.
The system of6 cl ai earth throsghisaid seqenditubularand into said &8 wellhere farcenveaying
formati ons arge the ' s?cumﬁ?mam cl ai m 40 wherein
said tenplate is smm#s we 6‘@%?@% “the surface of
the earth. 11 5314, TTve system of olaim 43i further comaprsing:sai d tenpl ate i s
secured wt h| said fi b

51. A subter nean vvelﬁ ém%ﬁ%&@d itk gﬁéﬁﬁﬁ%%%@é
wel | bore extgndi ngeasing fof comvdyingfiuid produced fiom said first formation' tothe strfiacs; ar

of a first tenplate which is positioned wthin said first well 4 bor e
and a second 4 ubul #Mdof said first tenplate which is positioned wthin said

g secol;nldrfterrp lamlt eb\%iec I'S 38?3#‘8'% ﬁ'ﬁe@% seconfﬂuwww °
6 production casing for conveying fiuid produced from said second formation to

the surface. '

45. The system of claim 40 wherein said first well bore is generally vertical.

46. The system of claim 40 wherein said first well bore is deviated.

47. The system of claim 40 wherein said second and third well bores are

deviated.

48. The system of claim 40 wherein said first and said second subterranean

49. The system of claim 40 wherein said template is secured to said first well

bore at the surface of the earth.

50. The system of claim 40 wherein said template is secured within said first

well bore at a subterranean location.

51. A subterranean well system comprising:

a first subterranean well bore extending to the surface of the earth;

a first tubular of a first template which is positioned within said first well
bore and a second tubular of said first template which is positioned within said
first well bore; and

at least two wells drilled by means of a sacond template which is secured
to said second tubular.
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R D A



WD 97/ 05360 PCT/ US96/ 08321 33 1
52. The systemof claim51 wherein said at least two wells are drilled from

2 said first well bore. 1 53. The system of claim51 further
conpri si ng: 2 a second subterranean well bore drilled fromthe
first well &e 7‘%&6@ second t ubul ar bei ng positi onegciishdgasdiot h
said first an %%? econd wel | bores and said at least two wells
being drilled fromsaid second vvel | bore. 1 54. The system of cl ai m53
further conprising: 2 a first length of production casing extending
fromsaid second terrpl ate 3 into one of said two wells which are

drilled fromssaid ¥ i 5 \herbin said af ledst WeADEI e UriyBd itk N 2
first forrratlon pe rate y sal oneo _

producing fl @ ds frsaidfirstwellbom formation to the surface of the earth 6

vi a saldflrst t ub T stem of. cl aim54 further

conpri si ng: Lgs T@m&;’a@mgﬁ CORWESINGL casing extending from
sai d second ?2 te@bﬁé&d&ﬁt&ﬁaﬁéﬁﬁ%ﬂbﬁﬁdﬁﬂ@d’ﬁ@hﬁmefﬁl’d!déllbb%“ﬁ?dd

first formation to the 4 sur face of eearth via said first and said

second | engt & of mesen@mwardnemc POQ'MW’@“ sajd first-and-said sacasrd welhi m
55 further cCQyp risi %lﬁg | aid
first and second Ieﬁr?g?% ?a'gaue*i ro ugfﬁhﬂ?ggﬁMHywﬁém%@ystem
of claimb54 flurt heMoﬂpsﬁm’gnfdmmSSﬂnthQImmmlﬂgengt h of production
casing extendj ng from { Wo
wel| S untch @0 dr 1 et ISHREREpBUBIGH Chetho eptendif fofY i Sbccfla Bfiblats
comuni cati o wi th mmmw&mwwwhreummumwmmwm
second forrrat on t e surf.ace of th rth Vi cond, tubular. 1

58. The syst of 31“5{] Q%ﬁs ‘%%ﬂgﬁ?@@é&ﬂfb ﬁ*ﬁ?aﬁ%an
2 f ormatg ons %Istfbﬁp@aﬂanﬁﬂumtﬁdmsaﬁ first fornsation k0 the surfad of the eartiin 57

wherein said first subterranean formation is 2 distinct fromsaid
second subt ef® anearVit 8igdl lar.

1 55. The system of claim 54 further comprising:

a second length of production casing extending from said second
template to the surface for producing fluids from said first formation to the
surface of the earth via said first and said second lengths of production.
casing.

56. The system of claim 55 further comprising:

production tubing positioned within said first and second lengths of
production casing.
57. The system of claim 54 further comprising:

a third length of production casing extending from said second template
into another of said two wells which are drilled from said second well bore and

* influid communication with a second formation for producing fluids from said

second formation to the surface of the earth via said second tubular.
58. The system of claim 57 wherein said first and said second subterranean
formations are the same formation.
59. The system of claim 57 wherein said first subterranean formation is
distinct from said second subterranean formation.
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60. The systemof claim55 further corrprl sing: 2 a third length of
production casing extending fromsaid second tenplate 3 i nt o anot her

of said two wells which are drilled fromsaid second well bore and 4

in fluid conm.{%%&sg j W th a second formation for producing F&Hb%%oﬁ:’zpm
se or

said 5 mation to the surface of the earth via sald first
tubul ar, and 6 a fourth length of pggduction casing extending from
said second tenplate 7 to the surface for producing fluids from said
second formation to the surface 8 of the earth via said third and said

fourth | engthgs of oﬂyﬁt' | Jhe system of cl ai m 60
wherei n sai dqfl rst %gn saﬁ‘@&s','g@gﬁ'ﬁﬂ‘sﬁﬁ erra@ﬁngzmﬁ formati ons are the
same formati@n. 1 a thizd lenigth efjproductioh casingrextehding from saikbsetonditempplate
production t blng four.th | engt of 3
production c SI ng. WW%&%%%%%WMM%W 2
at |east two4wel | s.ﬁuwmmmaummwmﬂma@mm 3
formation by means of a Ehll‘d te ate wh ecured to said first
t ubul ar . the via said first tubular; and

a fourth length of production casing extending from said second template
fo the surface for producing fluids from said second formation to the surface
‘of the earth via said third and said fourth lengths of production casing.
61. The system of claim 60 wherein said first and said second subterranean
formations are the same formation.
62. The system of claim 60 further comprising:
' production tubing positioned within said third and fourth lengths of
63. The system of claim 51 further comprising:

at least two wells drilled from said first well bore into a subterranean

formation by means of a third template which is secured to said first tubular. .
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