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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 a mud motor secured in the drill string
‘adjacent the drilf bit. In fractured subterranean formations, deviated wells are

20 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 conventionai
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

25 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

30 water to drill and complete wells in a subterranean formation vary in size,

 structure, and cost depending upon the water depth and the loads in which the
platform will be set. For example, a platform may be constructed to be
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0  aconventional tubular riser is lowered into the surface or intermediate casing
and inserted into one of the bores formed through the template. Once the riser
is properly positioned within the bore, the surface or intermediate casing is
cemented within the well bore by conventional techniques and a conventional
drill string including a drill bit and mud motor (not illustrated) is transported
15 within the riser into the bore of the template whereupon the float vaive or plug
and any cement is drilled out of the template bore. Thereafter,a weli bore is
drilled by the drill string in a conventional manner with driling mud and
formation cuttings being circulated out of the well bore to the surface via the
riser. The drill string is then withdrawn from the riser and, after the well is
20 equipped with any tubulars, the riser is withdrawn from template bore, rotated,
and inserted into another bore through the template. An additional well can
then be drilled and completed in a manner as just described. However, the
manipulation of the riser at the surface to insert the same in and out of a given
bore through a multi wefl template which is positioned within a cased well bore
25 atdepths of up to ten thousand feet or more and to rotate the riser for insertion
into another bore may be problematic. Thus, a need exists for an assembly
and process for drilling and completing mutltiple cased wells through a multipte
 well template positioned within a cased well at a subterranean location which
* eliminates the need to use a downhole riser to connect a subsurface or

30 - ‘downhole template to the surface.
' Accordingly, it is an object of the present invention to provide an
assembly and process for driling and completing muiltiple wells within
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2 15  subterranean wells from a casing which extends from a subterranean depth
' to the surface of the earth and to which a downhole or subsurface template
having at least two bores therethrough is secured is provided. The process
comprises positioning an orienting cam having a bore therethrough above the
template such that the bore through the orienting cam is aligned with one of the
20 atleast two bores through the template. A fluid tight seal is provided between
the orienting cam and the casing. A fluid tight seal is also provided between
_ the orienting cam and one of the at least two bores through the template.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The accompanying drawings, which are incorporated in and form a part
of the specification, illustrate the embodiments of the present invention and,
together with the description, serve to expiain the principles of the invention.

ln'the drawings:
:_30__ ... FIG. 1is a perspective view of one embodiment of the assembly of the
. present invention which includes a positioning cam and a tubular seal assembly
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10  of a muitiple well subsurface template;

FIG. 6 is a partially cutaway, perspective view of another embodiment
of the assembly of the present invention depicting the seal assembly thereof
sealingly positioned within a bore of a multiple well subsurface template;

FIG. 7 is a cross sectional view of yet another embodiment of the
15 assembly of the present invention which depicts the seal assembly thereof as
sealingly positioned within a bore of a multipie well subsurface template;

FiG. 8 is a perspective view of the pos_itioning cam of the present

- invention which is utilized in conjunction with a tubular seal assembly and a
- - multiple well subsurface template;
ZO_ | FIG. 9 is a perspective view of certain component parts of the
positioning cam of the present invention;

FIG. 10 is a schematic illustration of the configuration of the groove
which is formed in the external surface of the seal assembly of the present
invention; |

25 : FIG. 11 is a cross sectional view of the embodiment of the assembly of
the present invention illustrated in FIG. 7 which depicts the seal assembly
thereof as withdrawn from engagement from a bore of a multiple well
subsurface template and aligned with another bore of the multiple well
subsurface template; and

30 .. FIG. 12 is a cross sectional view of the assembly of the present
invention illustrated in FIG. 7 which depicts the seal assembly thereof as
sealingly positioned within another bore of a multiple well subsurface template.
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5 described in U.S. Patent No. 5,330,007 which is incorporated herein by
reference. The apparatus 10 comprises a positioning cam 11 and a tubular )
seal assembly 40 which is secured to and depends from cam 11 in a manner
described below. Cam 11 is provided with at least one annular seal 12, for
example a moly glass seal ring(s) such as manufactured by Baker Oil Tools,
10 around the outer periphery thereof and a J-4 siot 14 formed in the external
surface 13 thereof.

Cam 11 is provided with a bore 20 therethrough (FIG. 2). Bore 20 has

é first uniformly tapered portion 22, a second generally concentric annular
portion 23, a third non-uniformly tapered portion 24, and terminates in an axially

15 offset portion 25. The non-uniformly tapered portion 24 serves as a diverter
block or whipstock in a manner as hereinafter described. A generally annular
profile 19 is provided in cam 11 adjacent the second annular portion 23 of bore

20. The lower portion of cam 11 is provided with screw threads 26. Tubular

seal assembly 40 is provided with a bore 48 therethrough, at least one annular

20 . seal 42, for example moly glass seal ring(s) such as manufactured by Baker Oil
| Tools, and a collet 44 having a piurality of fingers 47. Each finger is biased

| dutwardly and a corresponding portion of the external surface of each finger is
threaded . Above collet 44, the external surface of tubular 40 is provided with

_ ‘threads 41. As cam 11 and tubular assembly 40 are assembled prior to being
25 mated with a multi well template and positioned at a subsurface location within
| ~ awell bore, threaded section 41 of tubular seal assembly 40 is engaged with

. | - the internal threads 26 of cam 11.

. | o An example of a suitable downhoie or subsurface template is illustrated
- agn FIG. 4 generally as 100 and is comprised of a first upper section 101, an
30 .., elongated frame 107, and a plurality of tubular members 104. First upper
.. section 101 is provided with two bores therethrough having lower threaded
sections 102. The end face 112 of first section 101 is formed with indentations
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' 15 As illustrated in FIG. 4 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 annular
shoulders 122, 132 therebetween while the second and third sections of bores

- 120, 130 define annular shoulders 124, 134 therebetween. Bores 120, 130
20.. may be arranged so as to diverge from each other from end face 112 toward
end faces 114, 113, respectively. If arranged to diverge, the degree of such
divergence usually shouid not exceed 2° over the entire length of template 100,

and is preferably less than 1°. In the embodiment illustrated in FIG. 4, bore

_ 130 is shorter than bore 120 to provide a portion of subterranean formation
25 between end faces 113 and 114 within which the drill string emanating from
bore 130 may be deviated so as to minimize the possibility of interference
between well bores which are drilied and completed in accordance with the

- present invention. Bores 120 and 130 may also be substantially identical in

~- - length. In either embodiment, one or both sides of i-beam 107 may be
30. provided with a whipstock(s) secured thereto below bore(s) 120 and/or 130 by
any suitable means, such as welds, to further assist in minimizing interference
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subsur f ace WM and 30 FIG 12 is a cross sectional view of
the assenbly of the present invention illustrated in FIG 7 which
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illustrated general|ly as 10 facilitates the drilli n_? and conpl etion of
nul tiple wells Apthuseassemiried, fiastgactipe 167, baasut9%haed tubklanmembessich as
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peri phery thereof and a J-4 slot 14 fornmed in the externa surface 13
't her eof . not extendcheyand fremer t34,dbe length of biose d 3P@s: measutedofogh thel G

2). Bore 20 haosottom of first section 101 to end face 113 may be up to 9.14 meters or less,
10 while the length of bore 120 as measured from the bottom of first section 101
fo end face 114 may be up to 13.72 meters or less. Where bore 130 extends
beyond frame 107, the length of bore 130, as measured from the bottom of first
section 101 to end face 113, may be up to a thousand meters or more, Bore
_120 is longer than bore 130 and may be extended, as measured from the
15 .bottom of first section 101 to end face 314, up to 3,048 meters or more
depending upon the formations to be drilled and completed in accordance with
the present invention.
As illustrated in FIGS. 4 and 5, template 100 is preferably secured to a
section of conductor, surface, or intermediate casing 80 by any suitable means,
20  such as by threads or welds. Casing 90 is provided with an inwardly extending
| dog or key 92. The external surface of cam 11 is provided with a J4 siot 14
v;)hich in conjunction with key 92 functions to orient tubular 40 for insertion into
either bore 120 or 130 in a manner hereinafter described.
In operation, template 100 is secured to the bottom section or joint of
25  surface or intermediate casing 90 at the surface by any suitable means, such
as screw threads. Assembly 10 is lowered within this bottom section or joint of
_surface or intermediate casing 90 until key 92 contacts slot 14 in the external
surface of cam 11. The inclined surfaces of slot 14 cause cam 11 and the
s , tubular seal assembly to rotate until key 92 assumes position 14a as illustrated
30 .igflG. 3. As thus oriented, tubular seal assembly 40 will be aligned with and
. positioned within bore 120 of template 100 such that collet fingers 47 engage
threaded section 127 of bore 120 and seal(s) 42 of seal assembly 40 engage



a first uniformy tapered portion 22, a second generally co §9i8ﬁ6634§”“| ar
portion 23,wWa%R4B¥ non-uniformy tapered portion 24, and terminates in an
axially 15 offset portion 25. The non-uniformy tapered portion 24 serves
as a diverter bl ock or whipstock in a manner as hereinafter descri bed.
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5 will be evident to a skilled artisan. Casing 90 is then cemented within well bore
54 by conventional techniques. A conventional drill string including a drill bit
and mud motor (not illustrated) is lowered within casing 90 and is funneled

16 - through bore 20 by means of first and third tapered portions 22 and 24 and
through bore 49 in seal assembly 40 and into bore 120 of template 100

' whereupon valve 126 and cement, if any, is drilled out of bore 120. Thereatfter,

a first well bore is drilled by the drill string in a conventional manner as will be

. evfd_ent to the skilled artisan with drilling mud and formation cuttings being

20 - circulated out of the well bore'and through bores 20 and 48 in the assembly
~and casing 90 to the surface. Seals 12 and 42 function to isolate bore 130 of

the template and a significant portion of the external surface of cam 11 and

seal assembly 40 from circulated drilling mud. This first well bore can be drilled

in a vertical or deviated orientation. Thereafter, the drill string is putled to the

25 surface and casing which is equipped with a liner hanger can be lowered into
. the first weil bore through bores 20 and 49 in the assembly by means of drill

.. pipe and secured to template 10 and cemented within the first well bore by

~ conventional techniques.

- - The drill string is equipped with a suitable pulling tool near the lower end
30 - thereof. The drill string is lowered within casing 90 and funneled through bore
- 20 by means of first and third tapered portions 22 and 24 until the putling tool
is engaged within annular profile 19 in bore 20 of the assembly 10. The dirilling
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‘i'o\éer gence us U%'eb)(sﬁ?; g?nﬂoﬁ &ngeeRdne 1r5=l¥ﬁ'fa| &?ﬁa@é‘&f the HoRiom F?& orl &7t

and is pre | ess than 1. enbodi nent | ustrate
FIG 4, bore of surface or mtermedlate casing 90 so as to provide a fluid tight seal

therebetween. Thereafter, thedrill string is utilized to drill plug 136 out of bore
15 130 of template 100. The drill string is passed through bore 30 and a second
well bore is drilled in a conventional manner with drilling mud and formation

cuttings being circulated out of the second well bore and through bores 20 and

49 in the assembly and casing 90 to the surface. Seals 12 and 42 function to
isolate bore 120 of the template and a significant portion of the extemal surface

20 of cam 11 and seal assembly 40 from circulated drilling mud. The second well
bore can also be drilled in a vertical or deviated orientation. Thereafter, the drill

string is pulled to the surface. Casing which is equipped with a suitable liner
hanger is then lowered into the second well bore through bores 20 and 49 in
assembly 10 by means of drill pipe and is secured to template 100, and thus

25 surface or intermediate casing 90, by conventionai means. The casing can be
cemented within the second well bore. The drill string is equipped with a
,suitable pulling tool and lowered within casing 90 until the pulling tool becomes
engaged within annular notch 19 in bore 20. Subsequent lifting of the drill

' | __.;stnng causes collet fingers 147 to disengage from threaded section 137 of
‘ 30 _' ___p:_o:re 130. Engagement of key 92 in slot 14 causes key 92 to disengage from
slot 14 thereby permitting the drill string and assembly 10 to be raised to the
surface. Assembly 10 can be utilized in conjunction with a downhole or



130 is shorter than bore 120 to provide a portion of subterr of/PdeaRL | ON
25  bet weeW@hR48ces 113 and 114 within which the drill st??ﬁgﬂsemanatl ng
from - bore 130 nmay be deviated so as to mnimze the possibility of
i nterference bet ween well bores which are drilled and conpleted in

accordance with the sent ention, Bores 120 and 130 nmay al so be
subst anti al |y SHR$HITaCH ’WLEF'P? well QWE‘E‘% template (taArilk ARE Fomplete wislls dromot h

sides of |- bea%ﬁﬁ?u‘lﬁggugggwg@ﬂegﬁg B{ agwr%?,%@ secured thereto

bel ow bore(s) ans, such as welds, to
further assist in nimantardagee mﬁararmthelcembodlment of the present invention as

gccor dance wi tﬂﬁjtsﬁ%F d mrﬁ&\f%sgﬁw %éﬁ%’\lnlglﬁg 4 lﬂl‘rzelaggd %ﬂ?# i é{koe(s)@ﬁﬁl ed,

first sectisn Hdrecbad céﬁt7aﬁ:agwoﬁbetl gémaﬁrt.isebsbore Zoloéaﬁ'\eﬂ%datdb%'iﬁ?| ate
100 having two generalld cylindrical bores 120, 130 5 _therethrough.
a

Exenpl ary of tREse@bli4Warersremhienby enoaging) threadedsectinn 4|1é3fguihuiar sealof
ot o "o PR PO R i Loty 15, 08 S e,
tubular seal assembly 40 is altgned with and positioned within bore 130 of
template 100 in a manner as described above with reference to FIGS. 1-5, bore
10 20 of cam 11 will function to funnel a conventional drill string into bore 120 of
template 100 during drilling operations as described above. 'n this embodiment,
annular seal(s) 42 may not be needed since the close tolerance between
tubular seal assembly 40 and bore 130 of template 100 when the seal
assembly is inserted therein (as illustrated in FIG. 6) functions to effectively
15  prevent drill cuttings from being deposited in bore 130, When annular seal(s)
42 are employed, the seals are positioned above collet 44 as illustrated in FIG.
6::
- % Another embodiment of the assembly of the present invention is
.-illustrated in FIG. 7. The apparatus of the present invention is illustrated
20 - generally as 200 and comprises a positioning cam 211 and a tubular seal
. assembly 240 which is secured to and depends from cam 211 in a manner
described below. Cam 211 is provided with at least one annular seal 212, for
example moly glass seal ring(s) such as manufactured by Baker Oil Tools,
around the outer periphery thereof and a J-4 slot 214 formed in the external
25 surface 213 thereof (FIG. 8). Cam 211 is also provided with a bore 220
therethrough of varying diameter so as to define first and second annuiar
shoulders 221 and 222. At least one annular seal 223, for example moly glass
seal ring(s) such as manufactured by Baker Oil Tools, is provided about the
outer periphery of bore 220 near one end thereof. A pin 215 having an
30 " enlarged head portion 216 is positioned within a bore 217 which extends
through cam 211 from bore 220 to external surface 213.

10



not ext.end beyond franme 107, the length of bore 130 as neasur &d3fkda8e
bottom of f W&99/2468 i on 101 to end face 113 may be up to 9.14 neters or

l ess, 10 while the length of bore 120 as neasured fromthe bottom of first
section 101 to end face 114 may be up to 13.72 neters or |ess. Were
bore 130 extends ond frame 107, the length of bore 130, as neasured

fromthe bottom of ﬁﬁugy}lar seal 3ss@mbly; 2801s prvéﬁﬁﬁ Wi @ hare 24%iperrthipigho a
t housand neter r be
ext ended, as m?agur g%g rﬁ?”@ ﬁg s?gtlorg)sz?/{\ E)cfrf?l%) éusrtéagt'ég?%ﬁ bjlsggn?{)& étjggpéf ace
314, up to 3, O#tears! such as smmethreads ucqremdde@wnngwgemaﬂpamiénresdémabe
drilled and conpl et.ed.in 0 nce, w t he prese [ ntion

As illustrat ednﬁﬂ 'EPE%‘M%Q}% 'g‘r‘?ﬂli(ﬁaec’ffﬂ@“ﬁés% léséﬁﬁ'b'\ﬂlgg‘i&ﬁ%'arﬁ%j a
section of SOH%CéQVto ééﬁrf@%ﬂ, ammamsammaét Qua mtnme%xtéynarmm&érae#e
means, 20 such as hr eads or Is provided with an -

i nwardly ext en@Bﬁ@fﬂbKI 240 oy bgyelg@pr@fﬁe 24%4,5 @W&Qﬁ’a\mt@ﬂ the ddevral surage of s
provided with Qrdided bl phition 242, WHIET 46k SANEIACIPE phblided inB2hatial | N

to orient tubula nser I'on
manner her ei nafsbefacde:fctmbtﬂadseal assembly 240 Interopetiatd the, Iehg!.hﬂheta:fl@Osle

dtoth t t t_of 25 t di at
acing 90 at 1 AASLERGLBLep IRy il MbeiBel suface alan cam 3 (L aad pesferaptiads.
Assenbly 1¢gis h'a@."‘@r&hé("aﬁ;h'ldh*tﬂﬂﬁ\f‘?%feﬂfatﬁﬁﬁ 'Ao(bdkind ?déHhaﬂ sm illustraiéd ace

or intermediate casing 90 unti contacts slot 14 in the externa
surface of camgenerdilysas 280 imELG.Ricomptisena ggngtallvmydaadwl(bmylzmamm«m@e

t ubul ar seal S 2 et 14a a
I Tustrated 30 StEicoPosve, 258, iet, o ¥nd”e i SaPE nBita ‘il & {ohalie op;
be aligned w t pretoberance 253Prbjectiagifromithe ntﬁwreadfﬂﬁe ﬂferécﬁ‘ﬁﬂrﬁélﬁné@l@dwh
that collet fingers 47 eng tgéfzaded segtlonh 1% bore 120 and
seal (s) 42 of 4 lsagggﬁgpﬁ Xt §iR) intermediate the ngth of bar 254. As

' 15 assembled, bar 254 is positioned within slot 218 in cam 211 and body 251 is

positioned within a bore 228 which .
extends through cam 211 from bore 220 to external surface 213. Preferably,
bore 228 is not radially aligned with bore 217 as illustrated in FIG. 7. Tongue
253 extends into slot 247 in the external surface of the tubular seal assembly
20  240. When assembly 200 is lowered into casing 90 which has been previously
| _cemented within a well bore 54, tongue 253 is initially positioned at 247a in slot
247. In this position, bar 254 is bent within slot 218.
In operation, template 100 is secured to the bottom section or joint of
surface or intermediate casing 90 at the surface by any suitable means, such
25 as screw threads and the surface or intermediate casing 90 is positioned within
' . well bore 54 by securing additional sections or joints of casing together in a
~_conventional manner as the casing string is lowered into the well bore as will
be evident to a skilled artisan. Assembly 200 is then lowered within this bottom
- ___{,__3."s‘e_hction or joint of surface or intermediate casing 90 by means of a suitable tool
30 ... secured to drill pipe and engaged within beveled profile 243 in the internal
surface of enlarged end portion 242. Assembly 200 is lowered until key 92
contacts slot 214 in the external surface of cam 211. The inclined surfaces of

11



7 the internal walls of first section 121 of bor%,r;‘ég@&l‘ s to

provi de a f W /2468t seal therebetween. As illustrated and
5, -annul ar -seal (s) 12 of assenbly 10 engage the internal surface of
the bottom section or joint of surface or internedi ate casing 90 SO as
to provide a fluid tight Seal t her ebet ween. Preferably, th

i nternal surfaélot 81‘1419%*59&%%13@6‘@ the tehulanseal assembiy taciotate until key 92
di
i nt er medi at € C%g%@rﬂeg%o'sﬁnoﬂqdas%?gluﬁﬁat@a if (?_-‘@ngu?@) fh?g dor@\&.q{ 't{%&flg; %Qe

seal upon "€en annul ar seal asse
As thus as s e nb Iaeslemblyrmﬂcwﬂl e atngned rwethi bnre 128x0fiigmplate 40posAs iliustrdtetiin

within well bore. 5 Y, _Secur.i L sect. oi,nt f Si ng

t oget her FﬁG 480&9@%? 3ﬁ§qs ﬂﬂ@ 'Q'Wé’ tagﬁr?gwgpif‘ $igt f‘%-? into
the well bose agsembly mdj |anE®sé%YA’éB3fubu¥é? assekidly edoaﬁta %cté&iﬁbﬁﬂoﬁ%s' S
then cenented within well bore by conventional techniques.

convent i onal pitustra@plrm ﬁ@GI htl lndhh?gmatm the eniarged headrmmnmzﬁobpln@i@t

0 by o) of Ty HUREL A <580 Ml 0ol SUREL 4 el 2HOgc e
bore 49 in sealshaels!errﬁhy o@ﬂtimmktetrlmooﬂmbelaita@saﬁbb/m amrﬁtad.@&houlder 222
Ther earter o Withiy PRS2 3R s tprretais BisampllCPA withd Rrg 2205 Mowgment af
convent i onag ”%HEUe 2%3WMvithinPSlot 247 is inhibited by the configuration of slot 247.
Application of sufficient force, e.g. 25,000 psi, to bar 254 via drill pipe (not
illustrated), assembly 240, siot 247 and tongue 253 is necessary to overcome
the force exerted upon tongue 253 in slot 247 by bar 254 being bent within slot
218 and permit bar 254 to move into the elongated portion of sliot 247.
15+ Alternatively, slot 247a may be aligned with the elongated portion of the slot
and head 216 of pin 215 may be spring loaded to retain tongue 253 at the
lower end of slot 247 until sufficient force, e.g. 25,000 psi, is applied to retract
- head 216. Assembly 240 is then lowered through bore 220 and into bore 120
...of template 100. Seal(s) 245 of seal assembly 240 engage the internal walls
20 offirst section 121 of bore 120 so as to provide a fluid tight seal therebetween.
.. Shoulder 242 of seal assembly 240 abuts shoulder 221 of bore 220 and seal(s)
223 provide for a fluid tight seal. In this lowered position, tubular seal assembly
240 forces pin 215 into recess 94 in the wall of casing 90 to further secure cam
211 to casing 90. Also, sufficient force, e.g. 50,000 psi, must be applied to bar
25 254 via drili pipe, assembly 240, slot 247 and tongue 253 to bend bar 254
within slot 218 and permit tongué 253 to be positioned at 247b within siot 247.
. The force necessary to move tongue 253 to position 247b also unlatches the
- tool which is secured to drill pipe from engagement with profile 243. As
-+ JMustrated in FIG. 7, annular seai(s) 212 of assembly 200 engage the internal
-30 . surface of the bottom section or joint of surface or intermediate casing 90 so
- as to provide a fluid tight seal therebetween. Preferably, the internal surface
of the bottom section or joint of surface or intermediate casing 90 is polished

12



{/i_dent to the skilled artisan with drilling nud and formation {]
being 20 ovoeuk4Bed out of the well bore-and through bores W@Hgadzfgglsn

the assenbly and casing 90 to the surface. Seals 12 and 42 function to
i sol ate bore 130 of the tenplate and a significant portion of the
external surface of cam 11 and seal assenbly 40 fromcircul ated

drilling nud. sbrasstofensire the integsite otthe ssal formedodpon engagememeanyt ammabiaor

devi at ed ori ent.at,] Thereaft e the.drill. stri | ulled. t .

surface and c§§?k§m Bhaﬁsg%@fﬁ?%opeg WIE% e&"’?f’ﬁé’@ ﬁ‘ﬂi"g‘g?méaﬂ ﬂ?)% ﬁt"rb\%ﬁgd
into t he dsitiiizedd thishahibodiment ehthecdssemiily ah thelfreant iRGermicsrewill be by
means of drill pi pe ,and secured to tenplate 10 _and cenmented within the
first well borc@nfigured similgry &slod 14 istillustrated & FIG. 3 exeppt that the yerticay i s
equi pped wkth | I | | re&afn. The
arill string Forfiiis B sfothatd Wﬁghgs?%g'eﬂjomaw n??ﬁ%ﬁéﬁ%ﬁ?ﬁr%ﬁ%ﬁaggr‘gm be " 0
by nmeans of fishetteaed sirdertibuiap eeeldagsembiiy 24072 stidablg 4ecureid| tot gusitparing ng

10" the art 1 R 279 s HLS cER B By EndRab RehPhie Ao KRR | L
fingers 147 t qudl] waa.ﬁ%rﬁcg@me cam ha8 gn@@ﬁ@ig&@atiT @"maRrerds RB8f 8edeibet0 as

to permt the assenbly 0 be raise until engagenent of key 92

within slot 14 causdw dnikstang withi suitablentop! seqused therefn isdifigditodhe purfacat e
O et 8 o SR R, 008 etk Rl fotlboid B, o7 coflenion e,
92 techniques. A conventional drill string including a drill bit and mud motor (not
iustrated) is lowered within casing 90 and is funneled through bore 220 by
means of tapered portion 227 of bore 220 and through bore 249 in seal
assembly 240 and into bore 120 of template 100 whereupon valve 126 and
15 cement, if any, is drilled out of bore 120. Thereatter, a first well bore is drilied
and completed in a manner as described above with respect to FIGS. 1-5.
When appropriate, it is preferred to position assembly 200 within the
_ bottom section of surface or intermediate casing 90 at the surface such that
seal(s) 245 of seal assembly 240 engage the internal walls of first section 121
20 of bore 120 in the manner as described above. In this embodiment, cam 211
and seal assembly 240 are fully assembled to template 100 at the surface and
tﬁe surface or intermediate casing 90 with template 100 secured thereto is
positioned within well bore 54 by securing additional sections or joints of casing
together in a conventional manner as the casing string is lowered into the well
25 bore. In this manner, the need to utilize drill pipe having a suitable tool secured
thereto to positioned assembly 200 downhole within template 100 is eliminated.
After the first well is drilled, the drili string which is equipped with a
suitable pulling tool attached near the lower end thereof is lowered within
. .- casing 90 and funneled through bore 230 by means of tapered portion 227 and
30 . through bore 249 of seal assembly 240 untit the pulling tool is engaged within
~ . annuiar profile 243 in seal assembly 240. The drill string is then raised until
sufficient pressure is exerted upon rod 254 to bend same thereby permitting
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I's positioned at 14c wthin slot 14. In this orientation, |
assenbl y 14wWO 95/24689 | be aligned with and positi oned Wi Pﬁjﬂg{s ia63‘15’130
of -tenplate 100 such that coll et fingers 47 engage threaded section
137 of bore 130 and seal (s) 42 of seal 10 assenbly 40 engage the internal
wal I's of first section 131’ of bore 130 so as to provide a fluid tight
seal therebet eague Z53; to| rotate anddneve witius. siot 247d Assemnbivii280 is raised awti{ s) 12

of cam 11 enaafie. i 0¥ 8608 nBkRo Herkhy AOLKATERATEN G 18 Bloe

of surface or ernedi ai € ca seal
t her ebet ween. rEtractaf into ,anhblar decdsls Zi8rwhighiis f¢rtnéd incthietextemnial buqﬁm@ ofLl36

out of bore 15 3 o a 100., The drill. strin ssdthrouh
bore 30 and a tg@e[lgﬁaea ass Ytzgg dtQE@SMHeéfa"ﬂ"w Qa’@%{\ﬂeﬁ haf rﬁﬁﬁe?
with drillisng Eﬂéag’é‘ﬁﬁeﬁtobf”kby@ wﬁhm %l&tzm%a@éé‘%é'dr@ﬂhﬁé Qﬂn‘?‘ﬁ‘l 10fto the

second wel |l bore™and through” bores In the asSenbly a
casing 90 to tamommcaib'e'ota’swnwl@x%@aﬁaumnmsmntzﬂb (FIG. S0 matthén sbte 120

S 15 ardsaift 408Ul AR loWeARt of el diuiiia bR HHE R (ohidid@ Tt ey, |
PheCaean, &l so s isipod meﬁnaﬁzwwﬂi”’éﬁ?‘é?Qu'mﬂ'mmﬁ CbulBh e e
W th . sui t abl el 240 wil becaligaed Wi 10uehtedeiate JOBRUCbaREAs) |
bore throygh bpgegs é’@alad%@eﬂ'x% a}oﬂuo wilt engaa‘g%etﬁalme&%x%uwmﬁst%%c@éﬁHbﬂafpe

and is secured to tenplate and t surface or internedi ate
casi ng 90, by an‘éi&wmbennemremse a@atglmgwdaraﬂwdtlght seat tharabetivedrt. hi n

UL 1§ g ool - SRBCR ot caestidly s cemiasp GHEIH "B il P dorolifee
engaged wi thine rﬁéntnwﬁthharilrﬁllamrévéée S0in %mmtsddafcéi efcading ren.dri |l |
string causes 47 to_di sengﬁz'a?e frgmt OE ded section 137 of

30 bore 130 ’g?fl&gééf I ngdﬁ'f St%QS isoutilizgd &9 dill Rlkg d238 9reot3Q of tamplagage
O 1510 PP Bt e
wi t h a downhol drilted and completed in a manner as described above with respect to FIGS.
1-5.
The drili string is then raised to the surface which causes the pulling tool
to be engaged within profile 243 in tubular seal assembly. Engagement of key
20 92 with siot 214 causes key 92 to disengage from slot 214 thereby permitting
the drill string and assembly 200 to be raised to the surface. Assembly 200 can
be utilized in conjunction with a downhole or subsurface multiple well drilling
template to drill and complete wells from onshore drilling rigs, subsea well
heads or offshore platforms. Although the assembly of the present invention
25 has been illustrated and described as being utilized in conjunction with a
subsurface or downhole template having two bores therethrough, it will be
evident to a skilled artisan that the assembly can be utilized with a subsurface
or downhole template having three or more bores. When three bores are
provided through the template, slot 14 or 214 on the outer surface of cam 11
30 - or 211 will be reconfigured in a manner as will be evident to a skilled artisan to
permit rotation of cam 11 or 211 in 120° increments. When more than three
bores are provided through the template, slot 14 or 214 on the outer surface of
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9 . subsurface nultiple well drilling tenplate to
conpl ete wavd 99/£4689 onshore drilling rigs subsea well gg'{‘dhjklwﬁ%

of fshore platforms. I n accordance with another enbodi nent of
t he present invention as - iIIustrated in FIG 6, cam1l is provided

with a threaded bore 3Q . im ﬁne face t her eof, ad acent axially offset
portion 25 of G&G 120F zéérﬁ" Pedrﬁfonﬁswearto permit, tfatien ¢f Lamu1d @s3thit ed by

engagi ng thre f

Throaded bor o SHERE Haretefit 3k HE'Blenf €3 pidled afi3ARPUINGS stbamidbie
assenbly 40 i slmbi(guﬁdusﬁ&tbd)anﬂypxmuﬂ!zedemillem phicollétetdeas @ g evident toeapl at e
100 in a manner scribed above with reference to FIGS. 1-5, bore 10 20
of cam 11 wi | ISkf'@ 'f?ﬁ"to funnel a conventional drill string into bore 120

of tegpl ate 1Whn@tnmré§dfﬂ'g bféle:@é@éﬁhbb@ﬁﬁer&ﬁ AescinvBriorrRaYEbebn this
enmbodi nent , annul ar seal ( é@nOt be needed since the close

tol erance bet wiesaribed angd &bQW&r it !ﬁe‘éﬂdQﬁ Aihat the alieanatives aI@U“@ﬂlf‘ﬁéWSat;
100 when the sgal, as th{)sé‘§ﬁ§§%¥d bid &St ﬁﬁytqéeh‘%@ tﬁé”r%tt? %H?%If\%ﬁﬂ thd FIG
to efrec I rom bel ng

6) functions prevent  dr cuttings
deposited in bswopeldthe Whantiannul ar seal (s) 42 are enployed, the seals

are positioned above collet 44 as illustrated in FIG
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Anot her enbodi ment of the assenbly of the present invention is 6645
i |l ustrated wodsh@ss7. The apparatus of_the present inventi onPGYUSI8/1664

illustrated.20 generally as 200 and co i ses a positioning cam 211 and a
t ubul ar seal assembly 240 which is Eﬁﬂwﬁﬂmﬂﬁﬂﬂ(ﬂ\m pends from cam 211
I n a manner descri bed ‘bel ow. Cam 211775 Brc! e h at | east one

annul ar seal 212, for exanpl e noly gl ass seal' ri ng(s) such as
manuf act ured by Bakelr Q1 Tools, around the outer periphery thereof
and a J-4 slot 214 f'S¥BYH in the external 25 surface 213 t hereof (FIG

8). Cam 2114 s al so provi degrodbsd for diling stidterraneart WelEfrBrPH OEadihg WhHicH NI
diameter so as to define- first and second annul ar shoul ders™ 221 and

222. At |ead oedendmiiomra sbierransan depthde thpsurfass of eRasth and taswhich a

outer ber i phor > AP MHIE S BRuMcORITPIAR hoT 3 eds) HbBALEHARHEuGRTS, |

enl arged hedd psedured saldprocepssdimpasiad: Wi thin a bore 217 which extends

t hr ough cam5211 frombore 220 to exter ngrlug cs:gr%fhaa%ngzé%oretherethrough above

10 posftioning an ofien
6 said template such that said bore through said orienting cam is aligned
7 with one of the at least two bores through the template;
8 securing said orienting cam to said another of the at least two
9 bores through the template such that said orienting cam remains as
10 positioned; and circulating fluid to the surface via said bore in said
11 orienting cam and via said casing during drilling a first subterranean well

-
N

bore through said one of said bores and into a subterranean formation.
2. The process of claim 1 further comprising:

repositioning said orienting cam above said template such that
said bore through said orienting cam is aligned with said another of the
at least two bores through the template.

3. The process of claim 2 further comprising:

securing said orienting cam to said one of said bores through the
template such that said orienting cam remains as repositioned.

4. The process of claim 3 further comprising:

circulating fluid to the surface via said casing during drilling a
into a subterranean formation.

5. The process of claim 1 further comprising:

providing a fluid tight seal between said orienting cam and
another of the at least tow bores through the template.

6. The process of claim 5 wherein said step of providing a fluid tight
s'eal_ between said orienting cam and said another of the at least tw6 bores
through the template comprises inserting a portion of a tubular assembly which
is sealingly__ secured to and slidingly depends from said cam into said another

B W N 2 WON 220N 2 W0 N =2 AW =

bore, said portion of said tubular assembly which is inserted into said another
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A tubul ar seal assenbly 240 is provided—wth—abore 249 therethrough

and i s conpxbeed4esd sections which ar r by aﬁ?@&?ﬁqmse
means, such as screw threads, therebyﬂlmﬂmgﬂmﬂ!gm‘real l'y annul ar,

ext er nal shoul der 241. One end postiont of trubul ar seal assenbly
240 is enlarged 5 so ag to define an annul ar shoul der 244 about the
ext er nal difanebere of said tersplatenbhaving s0bstantiaile bodular skalscativill the gxteniorded
wi thin the jnt rnalfsurface of enl arged end portion 242, while a slot
247 (FIG 10) r5?ovi ded in the external surface of tubul ar seal
assenbly 240 interngdi at §hheodesB@f Ridiri® WAEreif\saiddtep ofsee’iﬁﬁg(()darﬁprifés i's

formed in the external surface 213 of cam 211 and preferably 1 has a
general |y 1dngraleasatly laskingsaid tepplanasseably in thecprsitiamwheresaid pogipn of
general ly 220 4i i-,ﬁgﬁ AR&Lid! I | 51

havi ng a§a g?'gttﬂgﬁagra 80?/@8%5' orr?gcfgl n c;ﬁgl néﬁ\ fﬁéc.?%[)t %@bé%?‘ggar%' a .

t ongue or 1 pr ot 8ber aifbe pogeps gfexlaimnd wherein Hbe cté rof pasitioning tshit eof .

Al | db . 254 | It i t hj | 252 i ' .th
e 2 g 3o Bl U B P o
in cam 211 and-hedy ?éer? With said ANthet SIRE apiddat @@b%&%%&?g% féinplatebl y

ext ends through cam rombore 220 to external surface 213. Prefera
bore 228 i s4 nocompeises contactinghsaid warwith pkey whiehs isi securadrtatsait casing Gaid .
Tongue 253 extends,into slot 247 in the external surface of, the
Cubilar sedh aKew s cambaRprasaing bl RBRPEEEARE » 3%es B4R shicndbeny o0
whi ch has bgen | L b h&He WeBidlea Wel | bore 54, tongue 253
is initial Ib§ pggftﬁ/%ﬂgg gttwomc%rgsiqﬁmgpot € rtnB 247. In this position, bar
254 is bent1w t hi n 8l otTh&lprocess of claim 2 wherepthenistapn of repqsitivring Ohid s
secured to the bottom section or, joint of surface,or internedi ate
casi ng 90 t REeslipg sl W%?‘QG?WHH%SHE%HEY S@Eého@sthm@ sid OflephP@ ads

and the surfaceafy id SiHPRItRRicanE YT tRE at felTivbi KEE tholiBh he template
4 comprises contacting said cam with a key which is secured to said casing, said

key and said cam cooperating during contact to align a riser with said one of
the at least two bores through the template.

10. The process of claim 1 wherein said first subterranean well bore is
drilled by passing a drill string including a drill bit from the surface through said
casing, said bore through said orienting cam and said another bore through
said template.

11. The process of claim 10 wherein said fluid is circulated from the

subterranean well bore, said another of the at least two bores through the
tempiate, said bore throqgh said orienting cam and an annulus defined
between said drill string and said casing.

12. The process of claim 4 wherein said second subterranean well bore
is drilled by passing a drill string including a drill bit from the surface through
said casing, said bore through said orienting cam and said one bore through

5
6
1
2
3
4
1
2 surface through said drill string and back to the surface via said first
3
4
5
1
2
3
4 said template.
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wel | bore 54 by securing additional sections or tl

LA S,

in a ceryesitésemal manner as the casi nﬂlﬁ' m

bore as w |l be evident to a skilled 200 is then

| owered within this bottom sectlon or jOI nt of surface or internediate
casing 90 by means of a suitable t secured tqo drill and engaged
wi thin bevel ed prof i'Be 24Reprogesso ﬁlﬁtﬂ‘ ﬂg|wherem said fipigdds C!fﬁ“'é?ﬁchﬂf@‘é‘d hend

portion 242 g@#%?&:@p' §a|B &Hl}#'&dd bFSlY t§4he sfurfcaecgogi%aﬁla Hcghg214

in the external ace e Inclined sur

11 3 subtemaneanmﬁbsee sammjofdmjaltlaastttwbthioms themlghethe dernpiate, o
rotate unti on _l4a as_ il in_ Fl

hus or entbd. Sk rroudl SESHeRBRA bR nd h Ginuils SStrisBifRwesh SRt 150
of tenpl at 6510@trm©8amd kaiatdaatngd in FIG 10, tongue 253 is initially

positioned at 247a W|th| n slot 247 i ub 5 assenbly 240 and secures
t ubul ar ass&nbl y 2434 n 4D Fe?ﬂ'?%ﬁ,stsé?fc&ﬁ@ F@%&Ompﬂsma lustrated in FIG

11. In thisppositi Ogrov‘w&iﬁ%"a“ﬁtﬁ& Qgﬁt ém%ggé i § d?ojrfé ﬁgsbﬂrn%ﬂésalg ond &f

recei ved W|th|n recess 2 In the extern ace 0 and
shoul der 243 on thetfee(ateleast‘rtomerasmraﬂghmmmglamO contacts shoul der 222

within bore,220 so 33 Qe Rhaldl AL Ywhdidshid def O Brdtiting ¥R(ETTGht ©F
seal between said orienting cam and said one of the at least two bores through
the template comprises inserting a portion of a tubular assembly which is
sealingly secured to and slidingly depends from said cam into said one bore,
said portion of said tubular assembly which is inserted into said one bore of
said template having substantially annular seals about the exterior thereof.

16. The process of claim 15 wherein said step of securing comprises
releasably locking said tubular assembly in the position where said portion of
said tubular assembly is inserted into said one bore of said template.

17. The process of claim 1 further comprising:

providing a fluid tight seal between said orienting cam and said casing.

- N = W N2, A N

18. All inventions described herein.
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10 tongue 253 within slot 247 is inhibited by the configuration of sl|ot
247, ApPOI%26868n of sufficient force, e.g. 25,000 psi, tBCERASIFENT| o
drill pipe (not illustrated), assenbly 240, slot 247 and tongue 253 is
necessary to overcone the force exerted upon tongue 253 in slot 247 by
bar 254 being bent within slot 218 adnfdllpernit bar 254 to nove into the
el ongated portion of slot 247. 15 Alternatively, slot 247a may be aligned
with the el ongated portion of the slot and head 216 of pin 215 may be
spring | oaded to retain tongue 253 at the | ower end of slot 247 until
sufficient force, e.g. 25,000 psi, is plied to retract head 216.
Assenbly 240 is then | owered through reC}gOAand into bore 120 of
tenpl ate 100. Seal (s) 245 of seal assenbly 240 engage the internal walls 20
of first section 121 of bor¢r? | ; l T "ght seal

t her ebet ween. Shoul der houl der 221 of
bore 220 and seal (s) rovide for d fluid tilght §e —)¥2n this

| owered position, tubular s assenbly 240 torges 215 into recess
94 in the wall of casing 90}{{p [further secure cam 221§ o casi ng 90.

Al so, sufficient force, e.gj}f pG, 000 psi, be appliiedjtflbar 25 254 via
drill. pipe, assenbly 240, s 247}1and tofgug 253 to {bend- 1354

w thin slot 218 and permt {jppque 253 to pe gositiongd at 7b within slot

247. The force necessagly| tlo ve tonfue {253 to fosi t|i Y#-PU7b al so
unl at ches the t ool whi glhtils secured Jo drill pide*Tlolglengagenment with
profile 243. As illust gd ipf FIG ¥, dnnul ar deal (|s @ of assenbly
200 engage the internal 30 Urif ace of the bdttom sedtion poi nt of
surface or internedi ate casfhp {90 o ag§ to proVide Ja uid tight sea
t her ebetween. Preferably, t iinternnal sujfage of tih@jbottom section

3l
or joint of surface or intefliredi at¢ casing 94 i s polilshed

. l
N

Sy [

424 [




SO as to ensure the integrity of the seal fornmed upon engagenent by annul ar
seal (s) 212 WO9%248hbly 200. It will be evident to a skill ed REWUSBAMAAt

slot 214 - - as utilized in this enbodi nrent of the assenbly of the present
i nvention will be configured simlarly to slot 14 is illustrated in
FIG 3 except that the vertical 5 portions of slot 214 which correspond
to positions 214a and 214c wll be shortened since tubul ar seal
assenbly 240 is slidably secured to paéﬂﬂioning cam 211 and thus can
be |l owered into engagenent with a bore of a nmultiple wel | tenpl ate
once the cam has been aligned in af5ﬁ1 r just descri bed

The drill string with suitable tool secufed thereto is lifted to the
surface 10 and casing 90 is then cenented within well bore 54 by

conventi onal t echni ques. A conventional drill string including a
drill bit and ' ' ' . n casing 90
and is funnel Rroilgh _baorlke 220 hy] neans. . hi tapered ddr pR27 of
bore 220 and tkg§ N bote 249}in seal assenbl y {240 riyo bore 120
of tenplate 1 reupqn val Je 126 and225 cenent, iff any, i1l ed out
of bore 120. eAllfer | a first well| bore is3ille onpl et ed
in a manner as I 5% When
appropri at ey, i KIp I Ltk N |}/ teh

bot t om sect 145 T : ' o | “terid UE d%uch

t hat se : ga 111 engage Tne 1 4l s of
first section of iQre 120 in the manner as descfri e. In
this enbodi me

!//,\r _ 277 1

- 14

14\

-
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and seal- assenbly 240 are fully assenbled to tenplate 100 at
and t hWOs19RA¢8% or internmediate casing 90 with tenplategggﬁﬁgégﬁ&gd

thereto is - positioned within well bore 54 by securing additional
sections or joints of casing together in a conventional manner as the
casing string is lowered into the meIP/g? bore. In this manner, the need
to utilize drill pipe having a suitable tool secured thereto to
positioned assenbly 200 downhole within tenplate 100 is elim nated.

After the first well is drilled, the drill string which is equipped with a
suitable pulling tool attached near the | ower end thereof is |lowered wthin
casing 90 and funnel ed through bore 230 by neans of tapered portion 227 and
30 through bore 249 of seal assenbly 240 until the pulling tool is engaged

W t hin annul ar profile 243 in seal assenbly 240. The drill string is
then raised until sufficient pressure is exerted upon rod 254 to bend
sane thereby permtting 13

tongue 253 to rotate and nove within slot 247. Assenbly 200 is raised until
shoul der 241 abuts shoul der 222 thereby causing head 216 of pin 215 to be
retracted into annul ar recess 248 which is forned in the external surface
of tubul ar seal assenbly 240 and thereby permtting cam 211 to al so be

rai sed. A, A
T

N1 (N

&



5

Engagenent of key 92 within slot 214 causes the orienting cam 211 to

aut omat i cal IYOr9824688 until key 92 to assumes position 214b ( FRCI/USBNEHShi n

sl ot - - 214. Subsequent
rotate until key
orientation, tubular seal

| owering of the dril
92 is positioned at 214c within slot 214.
assenbly 1240 wil |
of tenplate 100 such that seal (s) 10 242 of sea

string causes the camto
In this

be aligned with bore 130
assenbly 240 wi || engage

the internal walls of first s o 131 of gore 130 upon being | owered-
so as to provide a fluid tigh eal| t her ebgt Once seal assenbly
is conpletely | owered, pin 21 i 111 be forgedn engagenent with
annul ar recess 94 in the inte | gqurface pf casikhg 90. . Thereafter,
the drill string is utilized drijl | plug|136 od#t. of bore 130 of tenplate
15 100. The drill string is ssqd through bor¢{ 130 and a second wel |
bore is drilled and co ed [in a maphner ag described above with _
respect to FIGS. 1-5. Theldrill 90dng is then raised to
the surface which causes the | i g tool t ¢ be engaged within profile
243 in tubul ar seal assenbly. ddendi of Wby 92 with slot 214
causes key 92 to disengage fr sl dt 21% thefebyfbernitting the dril
string and assenbly 200 to bepf ; ‘ & jate. Assenbly 200 can
be utilized in conjunctio i zpace mul tiple well
drilling tenpl ate toﬂggq nI from onshore drilling
rigs, subsea well hed of fs atfo =124l t hough the assenbly
of the present invention 1% descri bed as being
utilized in conjunction with gl | face]| ownhol e tenpl at e havi ng
two bores therethrough, it w € I den Y8 skilled artisan that
the assenmbly can be utili 3o a2o 102" downhol e tenpl ate
havi ng three or nore bores. -t -a provi ded t hrough the
tenplate, slot 14 or 214 on t éu—e X e ofNcam 11 30 or 211 will be
reconfigured in a manner as w skilled artisan to
permt -rotation of cam 11 or 211 in 120 incranents. Wen nore than three
Ql-—gt; =4 N L_ _ﬁtQ
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bores are provided through the tenplate, slot 14 or 214 on the outer

surface of WO 99/24689 14 CT’US93 166437, 11
or 211 will- be reconfigured to permt rotation of cam 11l or 211 in
degreed increnents as will be evident to a skilled artisan. Further,
expandabl e slips (not illustrated) be utilized in lieu of collet 44
as will be evident to a skilled ari(kén Wil e the foregoing
preferred enbog h ¥ ' j e hnnn scrih d d shown,
it is understoh F’Eﬁz helal terngtives‘and modi fi cat i‘gﬁs, IN&deh as t hose
suggested and cﬁé x[.;-u 1 — (| = scope of
the invention. [ ' - AN \/")m
7 | } =
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15 \ . | claim 1 1. A process for drilling
subt erranew 9a24689 from a casing which 2 extends froma suISFé"NséWé@ﬂsdepth
to the surface of the earth and to which a 3 downhol e or subsurface

tenpl ate having at |east two bores therethrough is 4 secured, said process

conprising: 5 - positioning an orienting camhaving a bore
t her et hrough above 6 sai d tegﬂﬂte such that said bore through said
orienting camis aligned 7 one of the at |east two bores

t hrough the tenplate; 8 uring said orienting camto said

S

anot her of the at least two 9 Fl@gr% t hrough the tenplate such that

said orienting camrenains as 10 ,\Ipositi oned; and circulating fluid
1

to the s Aldai d pbore in saidl oriepting(C mHillez sai d
casi ng dL"_iﬁ.ﬁ ‘u ng al first subtefranean wel |l 12 ) 'ﬁ”’“( %ugh
sai d one &c‘lﬁ_— lQries and into a supterranean fornation. 00 — .
{ l‘—ﬁ | ==
5| BT - ===
243 220 223 227 212
R B m—" 4 211
PO\ E==—— =512
2 4 244
22 228-FF-~ 200
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1 2. The process of claim1 further conprising: 2
reposi ti oni W@ %9&s#@9%ori enti ng cam above said tenplate such t WBET/YS98/16645
sai d bore through said orienting camis aligned with said another of the 4

at |least two bores through the tenplate. 1 3. The process of
claim2 further conprising; 2 8/1 securing said orienting camto
said one of said bores through the 3 - tenpl ate such that said
orienting camrenains as repositioned. 1 4, The process of claim
3 further conprising: 2 circulating fluid to the surface via
said casing during drilling a 3 into a subterranean formation. 1
5. The process of claim1 further conprising: 2 : provi di ng
a fluid tight seal between said orienting camand 3 anot her of the
at | east tow bores through the tenplate. 1 6. The process of

claim5 wherein said step of providing a fluid tight 2 seal between said
orienting cam and said another of the at |east two bores 3 through the
tenpl ate conprises inserting a porti G; aegubular assenbly which 4-is
sealingly secured to and indinegtﬁ;la S omsaid caminto said anot her
5 bore, said portion of said tubular assenbly which is inserted into said
anot her 16

PCT/ US98/ 16645 - -
| | ll%\_ M

214

213




6 bore-of satd tenBIate havi ng substantially annul ar seals about the
exterior 7 WHEMRYES 1 7. The process of claim3 whePerTmsssiicdsst ep
of securing conprises 2 rel easably | ocking said tubular assenbly in the
position where said portion of 3 said tubular assenbly is inserted into
sai d another bore of said tenplate. 1 8. The process of claim1
wherein the step of positioning said 2 orienting_egmabqve said tenplate
such that said bore through said oriemfhig 3 camli.s=adhgmeqd with said

anot her of the at |east two bores through the te : pr i

— | PR i
=gl djcasing) said 5 key
§§‘r D2 7%ai N anot her 6

t—al 9. Th&drocess of

and sai d cam cooperating upon contact to aligﬂ
of the at |east two bores through the tenplate. 1
claim2 wherein the step of repositioning said 2

tenpl ate such that said bore through said orienti iﬁged W th
said one of the at |east two bores through the teQpF es -~
contacting said camw th a key which is secured td - said 5 key
and said cam cooperating during contact to align a N\ msalrd, one of 6
the at |l east two bores through the tenplate. 1 0. \The-pEagess of
claim1 wherein said first subterranean well ~== ‘é}oassi ng
adrill string including a dril

casing, said bore through said ord®s S boTE t hr ough
4 said tenplate. 1 11. il | sdid fluid
is circulated fromthe 2 sur f ag { g and back to
the surface via said first 3sy i e\ of the

at least two bores through the 4
orienting camand an annul us defi




5 between said drill string and said casing. 1 12. The

rocess of
cl ai m 4 wheweignsewd second subterranean well bore 2 is dr PETU§O645
passing a drill string including a drill bit fromthe surface through 3
said casing, said bore through said orienting cam and sai d one bore through
4 said tenplate. ‘ 17
1 13. The process of claim12 wherein said fluid is circulated from

the 2 surface through said drill stringl®htl back to the surface via said
second 3 subterranean well bore, said one of the at |east two bores
through the tenplate, 4 said bore through said orienting cam and an
annul us defined between said drill 5 string and said casing. 1 14.
The process of claim3 further co b SiNQ: providing a fluid tight
seal between said orienting can1aqgrt2;q aﬁé of 3 the at | east tow
bores through the tenplate. 1 15. The process,,of claim 14 wherein
said step of ppgyidianﬁkfluid ti ght 243
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2 seal between said orienting camand said one of the at |east two bores
t hrough 3 wgdapasésnpl ate conprises inserting a portion of aPCHRIRIBM6645
assenbly which is 4 sealingly secured to and slidingly depends fromsaid
caminto said one bore, 5 said portion of said tubular assenbly which is

I nserted into said one bore of 6 said tenpl ate having substantially

annul ar seal s about the exterior thqa”eﬂ. 1 16. The process of claim

15 wherein said step of securin ri 2 rel easably | ocking said
tubul ar assenbly in the positi03=ﬁﬁ€§e 3 fd portion of 3 sai d tubul ar

assenbly is inserted into said one bore of said tenplate. 1 17. The
f ' st hgT2 Movieimgey L mjid tight
?%éi:??ﬁ%ﬁg&%ﬁli g iﬁgﬁLP .can1and sai d casing. ip 1} ﬁﬁggé 9
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completing multiple subterranean wells from a template which is secured / U
within a cased well bore extending to the surface. An orjenting cam - ' . 12
having a bore (20) therethrough is positioned above the templati such that "w T T 1 = 92 !

the bore throngh the orienting cam is automatically aligned with one of
at least two bores through the template, Fluid tight seals are provided

1
between the orienting cam and the casing and between the orjénting cam 0 ’
and one of the at least two bores through the template. Thereafier, a drill !
string including a drill bit is lowered from the surface of the earth through n
the casing, the bore through the orienting cam and the one bore through
said template to drill a first subterranean well bore. " :
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