
AUSTRALIA
PATENTS ACT 1990

NOTICE OF ENTITLEMENT

We, Marathon Oil Company, the applicant/Nominated Person in respect of 
Application No. 77307/94 state the following: -

The Nominated Person is entitled to the grant of the patent 
because the Nominated Person derives title to the invention from 
the inventors by assignment.

The Nominated Person is entitled to claim priority from the 
application listed in the declaration under Article 8 of the PCT 
because the Nominated Person is the assignee of the applicants in 
respect of the application listed in the declaration undPr Article 8 
of the PCT.

DATED this FOURTH day of APRIL 1995

DAVIES COLLISON 
CAVE for and on behalf 
of the applicant(s)

(DCC ref: 1727563)

• ··
• · ·
• · ·
··· ·



AU9477307

(12) PATENT ABRIDGMENT (11) Document No. AU-B-77307/94 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 675359

(54) Title
ASSEMBLY AND PROCESS FOR DRILLING AND COMPLETING SUBTERRANEAN WELLS

International Patent Classification(s)
(51)6 E21B 043/30 E21B 033/047

(21) Application No.: 77307/94 (22) Application Date : 16.09.94

(87) PCT Publication Number: WO95/17580

(30) Priority Data

(31) Numoer (32) Date (33) Country
170557 20.12.93 US UNITED STATES OF AMERICA

(43) Publication Date : 10.07.95

(44) Publication Date of Accepted Application : 30.01.97

(71) Applicant(s)
MARATHON OIL COMPANY

(72) Inventor(s)
GARY J. COLLINS; ERVIN BAUDOIN

(74) Attorney or Agent
DAVIES COLLISON CAVE , 1 Little Collins Street, MELBOURNE VIC 3000

(56) Prior Art Documents
US 3848669
US 3770053
US 3050120

(57) Ciaim

1. An assembly through which multiple subterranean wells can be separately drilled and 

completed from a common well bore, said assembly comprising:

a wellhead located gt or near the surface of the earth and positioned over a common 

well bore;

a first tubular positioned within said common well bore, said first tubular being sized 

to permit passage of a drill string therethrough during drilling of a first subterranean well bore 

from said common well bore and to permit production casing to be positioned therethrough 

when said first subterranean well bore is completed;

a second tubular positioned within said common well bore, said second tubular being 

sized to permit passage of a drill string therethrough during drilling of a second subterranean 

well bore from said common well bore and to permit production casing to be positioned 

therethrough when said second subterranean well bore is completed; and

first means positioned at said wellhead for segregating and supporting said first and

said second tubulars.
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12. A process of drifting and completing subterranean wells comprising: 
suspending and separating at least two tubulars from a wellhead of a 

common well bore, said at least two tubulars being positioned within said 
common well bore;

drilling a first subterranean well bore through one of said at least two 
tubulars and into a subterranean formation; and

securing a first length of production casing to said wellhead, said first 
length of production casing extending into said first well bore and being 
supported at said well head so as to establish fluid communication between the 
subterranean formation penetrated by said first well bore and the surface of the 
earth.
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(57) Abstract

A process for drilling and completing multiple subterranean wells from a common well bore (9) 
and an assembly for guiding a drill string during drilling and casing during completion of such multiple 
wells. The assembly comprises a wellhead (6) located at or near the surface of the earth and positioned 
over the common well bore (9), at least two tubulars (30, 34) positioned within the common well bore, 
and means positioned at said wellhead (6) for segregating and supporting the tubulars. In accordance 
with the process, at least one subterranean well bore is drilled through one of the tubulars (30, 34) and 
into a subterranean formation and hydrocarbons can be produced from the subterranean formation to the 
surface via production casing and/or production tubing positioned within the subterranean well bore (9). 
Other subterranean well bores can be drilled in a similar manner through other tubulars of the assembly.
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ASSEMBLY AND PROCESS FOR

DRILLING AND COMPLETING SUBTERRANEAN WELLS

The present invention relates to an assembly and process for drilling subterranean

5 wells, particularly multiple subterranean wells, from a single or common well bore and for 

completing such wells via separate casings positioned within the common well bore. More 

particularly, the present invention relates to assemblies and processes for drilling and 

completing multiple subterranean wells from a single or common well bore which permit such 

wells to be separated at or near the surface of the earth during and after drilling and 

10 completion.

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 drill bit. In fractured 

15 subterranean formations, deviated wells are 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 cannot be changed without retrieving 

20 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 water to drill and complete wells in a 

25 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 supported in part by one leg or caisson which extends to the ocean floor or by as many as 

eight such legs or .caissons. Costs of such offshore drilling platforms vary from 

approximately $5,000,000 to $500,000,000. Each offshore drilling platform is equipped with 

a set number of slots via which deviated wells can be drilled and completed through casings



. Ι9/7Λ4

which are secured to the platform by conventional techniques.
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Thus, a need exists for an assembly and processes for drilling and completing, for 

example, multiple cased wells from a single or common well bore so as to reduce capital 

5 expenditures for onshore and offshore wells.

The present invention advantageously provides an assembly and a process for drilling 

and completing multiple wells within subterranean formation^) from a single or common well 

bore wherein such multiple wells are separated during and after drilling and completion at or 

10 adjacent to the surface of the earth.

Advantageously, the present invention also provides an assembly and a process for 

drilling and completing multiple wells within subterranean formation(s) from a single or 

common well bore without using moveable downhole components.

15

Furthermore, the present invention may be used to complete such multiple, cased

wells in a manner such that remedial operations may be conducted on one well while 

hydrocarbons from the subterranean formation are simultaneously being produced from or 

fluid is being injected into s.uch formation by means of the other well(s) which are completed 

20 via separate casings.

Advantageously, the present invention further provides an assembly and process for 

drilling multiple cased wells from a single or common well bore which is relatively simple 

in construction, which permits production casing of each multiple well to separately depend 

25 from the surface apparatus, and which provides that the separate production casing of each 

multiple well extend from the subterranean formation of interest to the surface.

In accordance with one aspect of the present invention, there is provided an

assembly through which multiple subterranean wells can be separately drilled and completed

30 from a common well bore, said assembly comprising:
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a wellhead located at or near the surface of the earth and positioned over a common

well bore;

a first tubular positioned within said common well bore, said first tubular being sized 

to permit passage of a drill string therethrough during drilling of a first subterranean well bore 

5 from said common well bore and to permit production casing to be positioned therethrough 

when said first subterranean well bore is completed;

a second tubular positioned within said common well bore, said second tubular being 

sized to permit passage of a drill string therethrough during drilling of a second subterranean 

well bore from said common well bore and to permit production casing to be positioned 

10 therethrough when said second subterranean well bore is completed; and

first means positioned at said wellhead for segregating and supporting said first and 

said second tubulars.

According to another aspect of the present invention, there is provided a wellhead

15 assembly comprising first means for segregating and supporting at least two tubulars which

are positioned within a common subterranean well bore; and

second means for supporting at least two production casings which extend into separate 

subterranean well bores drilled from said common subterranean well bore, one of the at least 

two production casings extending through one of the at least two tubulars, and another of the 

20 at least two production casings extending through another of the at least two tubulars.

According to yet another aspect of the present invention, there is provided a process 

of drilling and completing subterranean wells comprising:

suspending and separating at least two tubulars from a wellhead of a common well 

25 bore, said at least two tubulars being positioned within said common well bore;

drilling a first subterranean well bore through one of said at least two tubulars and into 

a subterranean formation; and

securing a first length of production casing to said wellhead, said first length of

production casing extending into said first well bore and being supported at said wellhead so 

30 as to establish fluid communication between the subterranean formation penetrated by said
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first well bore and the surface of the earth.

According to a further aspect of the present invention, there is provided a process for 

drilling at least two subterranean well bores from a common well bore comprising:

5 positioning at least two tubulars within said common well bore;

drilling a first subterranean well bore through one of said at least two tubulars and into 

a first subterranean formation; and

drilling a second subterranean well bore through the other of said at least two tubulars 

and into a second subterranean formation.

10

The accompanying drawings, which are incorporated in and form a part of the 

specification, illustrate preferred embodiments of the present invention.

In the drawings:

15

FIG. 1 is a sectional view of the assembly of the present invention as positioned over

a well bore;

FIG. 2 is a sectional view of a dual bore insert as positioned in and supported by the 

20 assembly of the present invention;

FIG. 3 is a sectional view of the assembly of the present invention illustrating two 

tubulars depending from the wellhead;

25 FIG.4 is a sectional view of the assembly of the present invention depicting sections

of the wellhead secured together during construction of the assembly;

FIG. 5 is a sectional view of the assembly of the present invention including a drilling

flange utilized for drilling a first subterranean well bore through one bore of a dual bore

30 wellhead and associated tubular of the assembly;
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FIG. 6 is a partially sectioned view of the assembly of the present 
invention illustrating production casing positioned within a first subterranean 
well bore drilled utilizing the assembly of the present invention;

5
FIG. 7 is a partially sectioned view of the assembly of the present 

invention including a drilling flange utilized for drilling a second subterranean 
well bore through another bore of the dual bore wellhead and associated 
tubular of the assembly;

10
FIG. 8 Is a partially sectioned view of the assembly of the present 

invention illustrating production casing positioned within a second 
subterranean well bore drilled utilizing the assembly of the present invention;

15 FIG. 9 is a partially sectioned view of the assembly of the present
invention including a dual bore tubing spool;

FIG. 10 is a partially sectioned view of the assembly of the present 
invention having separate production tubing positioned within first and second 

20 subterranean well bores drilled utilizing the assembly of the present invention, 
each well bore having separate production trees at the surface;

FiG. 11 is a partially sectioned view of the assembly of the present 
invention which is partially illustrates in FIG. 9, wherein the first and second 

25 subterranean well bores drilled utilizing the assembly of the present invention 
have separate production trees at the surface so as to permit production of 
subterranean fluid through production casing positioned within each well bore;

FIG. 12 Is a cutaway, sectional view of one embodiment of a downhole 
30 tie-back assembly of the present invention as secured to one tubular;

FIG. 13 is a cutaway, sectional view of the embodiment of a downhole tie­
back assembly of the present invention Illustrated in FIG. 12 showing a second 
tubular being lowered into engagement with a threaded bore through the tie 

35 back assembly;
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FIG. 14 is a cutaway, sectional view of another embodiment of a 
downhole tie-back assembly of the present in· jn as secured to one tubular 
and a portion of a second tubular, the remaining portion of the second tubular 
being lowered within the common well bore into engagement with a threaded 

5 bore through the tie back assembly;

FIG. 15 is a top view of an insert having three bores therethrough as 
positioned in and supported by the wellhead assembly of the present invention; 
and ·

10
FIG. 16 is a sectional view of the assembly of the present invention 

illustrating three tubulars depending from the wellhead.

15

As illustrated in FIG. 1, a relatively large diameter tubular or pipe 2, for 
example a 30 inch diameter pipe, is driven into the ground, either onshore or 
offshore, by percussion or any other suitable means to a relatively shallow 

20 depth at which the pipe refuses to be driven. Alternatively, a large diameter 
hole, for example a 36 inch diameter hole, can be drilled into the earth by any 
conventional means as will be evident to a skilled artisan and the relatively 
large diameter tubular or pipe 2, for example a 30 inch diameter pipe, is 
positioned within the hole and cemented therein. Thereafter, a slightly smaller 

25 diameter well bore is drilled through pipe 2 to a depth of, for exampie 1200 feet, 
and conductor pipe 4 is positioned and cemented within this well bore in a 
conventional manner as will be evident to a skilled artisan. A wellhead 6 
having a plurality of legs or pads 7 is positioned upon pipe 2 and casing 4 such 
that the bottom of legs 7 rest upon the upper end of pipe 2 and either the 

30 surface of the earth if onshore or the cellar deck of an offshore drilling platform, 
both illustrates as 5 in FIG. 1. The upper end of conductor pipe 4 is received 
within wellhead 6 and secured thereto by any suitable means, such as welds 
(not illustrated). The well bore is then drilled through casing 4 to an appropriate 
depth, e.g., about 3500 - 4000 feet. ‘The resultant well bore 9 may either be 

35 vertical or deviated.
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Referring to FIG. 2, wellhead 6 has a bore 12 therethrough of varying 
diameter which defines a generally annular shoulder 14. An insert 20 is 
positioned within bore 12 and supported upon generally annular shoulder 14. 
Insert 20 has at least two bores 22, 26 therethrough of varying diameter which 

5 define generally annular shoulders 23, 27 and tapered sections 24, 28, 
respectively. As illustrated in FIG. 3, a plurality of tubulars 30, 34 which 
correspond in number to the number of bores through insert 20 are positioned 
through bores 22 and 26 in a manner as hereinafter described and are secured 
therein by, for example, conventional casing slips 31, 35 which are expanded 

10 into engagement with insert 20 upon being lowered into contact, with tapered 
sections 24,28, respectively. Casing slips 31,35 are provided with seals 32,36 
which can be constructed of any suitable material, for example an elastomer. 
Any other conventional means, such as split mandrel hangers, can be utilized in 
lieu of casing slips 31,35 to secure tubulars 30, 34 to insert 20. Tubulars 30, 34 

15 are also presided with conventional packoff seal rings 33,-37. 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, screw 
threads.

20
Once tubulars 30, 34 are secured to insert 20, a dual bore wellhead 15 

(FIG. 4) is secured to wellhead 6 by any suitable means, such as by bolts (not 
illustrated), and has two bores 16, 18 therethrough which are substantially 
aligned with tubulars 30, 34. The diameter of each of bore 16,18 is restricted 

25 along the length thereof thereby defining annular shoulders 17, 19, 
respectively. As assembled, packoff seal rings 33 and 37 function to provide a 
fluid tight seal between tubulars 30, 34 and dual bore wellhead 15. As thus 
positioned within well bore 9, tubulars 30 and 34 are cemented in a 
conventional manner, preferably by transporting a cement slurry via only one of 

30 the tubulars. It is preferred that the cement deposited In well bore 9 extend into 
casing 4.

Thereafter, a plug 38 having seals 39, for example elastomeric O-rings, is
positioned within the upper end of one of bores 16 or 18 through dual bore

35 wellhead 15 (bore 16 as illustrated in FIG. 5) and a drilling flange 40 is secured
to dual bore wellhead 15 by any suitable means, such as by bolts (not
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illustrated). Flange 40 has a bore 41 therethrough which is substantially 
aligned with bore 18 and tubular 34 so as to permit passage of a drilling string 
therethrough. Further, flange 40 is sized to be coupled to a conventional blow 
out preventer for safety during drilling as will be evident to a skilled artisan. As 

5 thus assembled, drilling flange 40, wellhead 6, dual bore wellhead 15 and 
tubulars 30, 34 provide an assembly through which 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 

10 wells from onshore drilling rigs and/or offshore drilling platforms.

A drilling string having a drill bit secured to one end thereof is passed 
through bores 41 and 18 and tubular 34 to drill out any hardened cement 
present therein. The drilling string is advanced from the bottom of tubular 34 

15 and a generally vertical or a deviated well bore 46 is drilled therefrom in a 
conventional manner so as to penetrate a subterranean formation or zone. 
Once the well bore is drilled from tubular 34 and logged, if desired, production 
casing 56 (FIG. 6) is lowered from the surface until a portion thereof is 
positioned within well bore 46. The production casing 56 is first cemented 

20 within well bore 46 In a conventional manner with cement preferably extending 
up to the bottom of tubular 34. Prior to the cement setting, production casing 56 
is secured within bore 18 of dual bore wellhead 15 by means of conventional 
casing slips 57 which are expanded into engagement with bore 18 of dual bore 
wellhead 15 upon contacting annular shoulder 19. Casing slips 57 are 

25 provided with a seal 58 to provide a fluid tight seal between bore 18 of dual 
bore wellhead 15 and production casing 56. The upper end of production 
casing 56 is also provided with conventional packoff seal rings 59.

Once production casing 56 is thus secured within bore 18 of dual bore 
30 wellhead 15 and cemented within well bore 46, drilling flange 40 is removed 

from dual bore wellhead 15 and the portion of production casing 56 extending 
beyond packoff seal rings 59 is severed or cut by conventional tools and plug 
38 is removed from the upper end of bore 16. Drilling flange 40 is again 
secured to dual bore wellhead 15 by any suitable means, such as by bolts (not 

35 illustrated),so that bore 41 through flange 40 is substantially aligned with bore 
16 and tubular 30 so as to permit passage of a drilling string therethrough (FIG.
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7). A conventional blow out preventer is again secured to drilling flange 40 to
ensure safety during drilling. A drilling string having a drill bit secured to one
end thereof is passed through bores 41 and 16 and tubular 30 to drill out any
hardened cement present therein. The drilling string is advanced from the

5 bottom of tubular 30 and a vertical or a deviated well bore 44 is drilled therefrom
in a conventional manner so as to penetrate a subterranean formation. Once 
this well bore is drilled from tubular 30 and logged, if desired, production casing 
50 is lowered from the surface until a portion thereof is positioned within well 
bore 44 as illustrated in FIG. 8. The production casing 50 is first cemented 

10 within well bore 44 in a conventional manner with cement preferably extending
up to the bottom of tubular 30. Prior to the cement setting, production casing 50 
is secured within bore 16 of dual bore wellhead 15 by means of conventional 
casing slips 51 which are expanded into engagement with bore 16 upon 
contacting annular shoulder 17. Casing slips 51 are provided with seals 52 to 

15 provide a fluid tight seal between bore 16 of dual bore wellhead 15 and 
production casing 50. The upper end of production casing 50 is also provided 
with conventional packoff seal rings 53. Any other conventional means, such as 
mandrel hangers, can be utilized in lieu of casing slips 51, 57 to secure 
production casing 50, 56, respectively, to dual bore wellhead 15. Once 

20 production casing 50 is thus secured within bore 16 of dual bore wellhead 15 
and cemented within well bore 44, drilling flange 40 is removed from dual bore 
wellhead 15 and the portion of production casing 50 extending beyond packoff 
seal rings 53 is severed or cut by conventional tools (FIG. 9).

25 As illustrated in FIG. 9, a dual bore tubing spool 60 is secured onto dual
bore wellhead 15 by any suitable means, such as by bolts (not illustrated),so 
that bores 62 and 64 through spool 60 are substantially aligned with production 
casing 50 and 56, respectively. Each of bores 62, 64 has a restriction in 
diameter which defines tapered sections 63, 65. Packoff seal rings 53, 59 

30 function to provide a fluid tight seal between production casing 50, 56, 
respectively, and tubing spool 60. Production casings 50 and 56 are then 
placed in fluid communication with the subterranean formation(s) which each 
penetrate by any suitable means, for example by perforations, such that fluids, 
preferably hydrocarbons, enter casings 50 and 56 for production to the surface.

35 As illustrated in FIG. 10, smaller diameter production tubing 70, 76 are 
positioned within production casing 50, 56, respectively, and are supported by
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means of conventional tubing hangers 71, 77 which are hung off into tubing 
spool 60 upon the tubing hangers contacting annular shoulders 63 and 65, 
respectively. Any other conventional means, such as mandrel hangers, can be 
utilized in lieu of tubing hangers 71, 77 (as illustrated in FIG. 10) to secure 

5 production tubing 70, 76, respectively, to tubing spool 60. The upper end of 
production tubing 70, 76 are also provided with conventional packoffs 72 and 
78 to provide a fluid tight seal between tubing spool 60 and production tubing 
70 and 76. Separate production trees 80 and 86 are installed so as to be in 
fluid communication with production tubing 70 and 76, respectively.

10
Alternatively, fluids from subterranean formation(s) penetrated by 

production casing 50 and 56 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 

15 embodiment, separate production trees 80 and 86 are installed onto tubing 
spool 60 so as to be in fluid communication with production casing 50 and 56, 
respectively, as illustrated in FIG. 11.

As thus drilled and completed in accordance with the present invention, 
20 two subterranean wells 44, 46 are drilled into the same or different 

subterranean formations or horizons , to identical or different total depths, and 
are each either vertical or deviated. Wells 44 and 46 are separately completed 
to the surface through a single or common well bore so that fluid can be 
simultaneously produced from and/or injected into the subterranean 

25 formation(s) via both wells. Or a remediaroperation including, but not limited to 
workovers, recompletions, and side tracking, can be performed in one well 
while hydrocarbons are simultaneously produced from or fluid injected into a 
subterranean formation via the other well. In addition, fluid can be Injected into 
a subterranean formation via one well as hydrocarbons are being produced 

30 from the same or a different subterranean formation via the other well.

Because of the length of tubulars 30 and 34 of the assembly of the 
present Invention, e.g. about 3500 to about 4000 feet, it may be desirable to 
ensure that such tubulars remain separated near the lower end thereof as 

35 positioned within well bore 9. A downhole tie-back assembly is illustrated in 
FIG. 12 generally as 100 and has a first bore 102 and a second bore 104
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therethrough. As positioned within the surface or common well bore, separate 
lengths of tubular 30 are secured within first bore 102 by means of, for example 
screw threads. Second bore 104 is provided with threads 105 which mate with 
a collet latch 37 secured to the exterior of tubular 34. As tubular 34 is lowered

5 into the common well bore in a manner illustrated in FIG. 13, collet latch 37 
snaps into engagement with threads 105 and secures tubular 34 to tie-back 
assembly 100 thereby fixing the relative relationship of tubulars 30 and 34 
downhole. In this manner, the downhole structural stability of the assembly of 
the present Invention is Increased permitting Increased directional control so as 

10 to minimize interference of well bores drilled and completed utilizing the 
assembly of the present Invention.

An alternative downhole tie-back assembly is Illustrated in FIG. 14 as 120 
and has a first bore 122 and a second bore 124 therethrough. As positioned 

15 within the surface or common well bore, separate lengths of tubular 30 are 
secured within first bore 122 by means of, for example, screw threads, and one 
length of tubular 34 is similarly secured within second bore 124 so as to depend 
therefrom. A collet latch 37 is secured to the exterior of the lower end of the 
remaining lengths of tubular 34. As these remaining lengths of tubular 34 are 

20 lowered into the common well bore in a manner illustrated in FIG. 14, collet 
latch 137 snaps into engagement with threads 125 in second bore 124 and 
secures the remaining lengths of tubular 34 to tie-back assembly 120 thereby 
fixing the relative relationship of tubulars 30 and 34 downhole. Seals 138 in the 
lower end of tubular 34 provide a fluid tight seal between tubular 34 and tie 

25 back assembly 120.

The following example demonstrates the practice and utility of the 
present invention, but is not to be sanstrued as limiting the scope thereof.

30 EXAMPLE 1

A 30 foot diameter pipe is driven 500 feet into the earth by percussion. A
26 inch diametev well bore is drilled through the 30 foot diameter pipe to a ·
depth of 2000 feet and a 24 inch diameter is run into and cemented therein. A

35 26 3/4 inch diameter, 3000 psi starting wellhead is installed over the 24 inch
diameter casing and swedged down to 24 inches. A well bore is conventionally
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drilled through this casing to surface casing depth, i.e. 4000 feet, and is
underreamed to 24 inches in diameter. A downhole tie-back assembly is
screwed onto 9 5/8 inch diameter surface casing and run into the well bore. A
dual bore insert is installed over the 9 5/8 inch diameter surface casing and

5 landed into 26 3/4 inch starting wellhead. The string of 9 5/8 inch casing is then
run through one bore of the insert to approximately 30 feet from the bottom of 
the well bore. The 9 5/8 inch casing is secured within the insert by means of a 
mandrel hanger, and that portion of the first casing extending above the insert is 
removed from the mandrel hanger. A second string of 9 5/8 inch diameter 

10 casing which is equipped with a collet latch is inserted through the second bowl 
of the insert and lowered to the tie-back assembly until the collet latch is 
secured to threads in a bore through the tie-back assembly. Both strings of 9 
5/8 inch casing are cemented within the well bore by circulating cement through 
the second string of 9 5/8 inch casing run into the well bore. The second string 

15 of 9 5/8 inch casing is then secured to the insert by means of a slip assembly 
and the portion of the second casing extending above the insert is cut and 
packoffs are installed over both casing strings.

A dual bore wellhead is installed onto the starting wellhead. A plug is 
20 inserted into the first bore of the dual bore wellhead and a drilling flange is 

installed onto the dual bore wellhead to provide access the second bore 
through the dual bore wellhead. Blow out preventers are rigged up to the 
drilling flange and pressure tested. A drilling string is passed through the 
second string of 9 5/8 inch diameter casing to drill out cement and float 

25 equipment on the bottom of this casing. A well bore is then directionally drilled 
from the bottom of the second string of 9 5/8 inch casing to a predetermined 
total depth of 10,000 feet. The well bore is logged and 7 inch diameter 
production casing is run into the well bore and cemented therein. Slips are 
then set to secure the casing to the dual bore wellhead. The portion of 7 inch 

30 production casing extending from the dual bore wellhead Is then cut and 
packoff seals are then installed between the production casing and the dual 
bore wellhead.

The drilling flange Is removed from the dual bore wellhead and the plug 
35 is removed from the first bore. The drilling fiange is then installed onto the dual 

bore wellhead to access the first bore and isolate the first well drilled by means
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of the pack off seals. Blow out preventers are rigged up to the drilling flange 
and pressure tested. A drilling string is passed through the first string of 9 5/8 
inch diameter casing to drill out cement and float equipment on the bottom of 
this casing. A well bore is directionally drilled from the bottom of the first string 
of 9 5/8 inch casing and away from the well which was previously drilled to a 
total depth of 12,000 feet. This well bore is then logged and 7 inch diameter 
production casing is run into the well bore and cemented therein. Slips are set 
to secure the casing to the dual bore wellhead. The portion of 7 inch production 
casing extending from the dual bore wellhead is cut and packoff seals are then 
installed between the production casing and the dual bore wellhead. A dual 
bore tubing spool is then installed and the two wells are separately completed 
with separate production trees.

Although the insert of the assembly of the present invention has been 
illustrated and described as having two bores through which two separate 
lengths of surface casing are positioned, it will be evident to a skilled artisan 
that an insert can be provided with more than two bores and that more than two 
strings of surface casing can be positioned through such bores and within the 
surface well bore depending upon the diameter of the surface well bore and the 
surface casings inserted therein. For example, an insert 220 is provided with 
three bores 221, 224, and 227 (FIG. 15) therethrough and is positioned within 
and supported by the wellhead 6 in a manner as described above with respect 
to insert 20. Tubulars 230, 234, and 237 are positioned through bores 221, 
224, and 227, respectively, (FIG. 16) and secured therein in a manner as 
described above with respect to tubulars 30 and 34. As constructed in this 
manner, the assembly of the present invention will permit three subterranean 
wells to be separately drilled and completed from a common or single well bore.

Further, it is within the scope of the present invention to provide tubulars 
of varying length which terminate at different positions within the common well 
bore, to secure whipstock(s) to the assembly below the point where such 
tubulars terminate, and /or to provide means for deviating the drill string 
emanating from such tubulars, for example mud motors, to ensure against well 
bore interference. In instances where a whipstock or additional downhole 
structural stability for the assembly of the present invention is desired, an 
elongated frame, for example l-beam(s), can be positioned between and
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secured to both first and second tubulars along the length thereof. If such elongated frame 

is utilized, it is preferred that such frame be secured to at least one of the tubulars by any 

suitable means, such as bolts, that a second tubular be stabbed into the template, and that both 

tubulars be positioned through generally C-shaped guides on each side of I-beam. Such 

5 generally C-shaped guides can be secured to the I-beam along die length thereof, such as by 

welds.

While the foregoing preferred embodiments of the invention have been described and 

shown, it is understood that the alternatives and modifications, such as those suggested and 

10 others, may be made thereto and fall within the scope of the invention.

Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", or variations such as "comprises" or "comprising", will be 

understood to imply the inclusion of a stated integer or group of integers but not the exclusion 

15 of any other integer or group of integers.

• ·• ·• · « ·
• · · ·• ·• ·• «« ·• · · ·• « ·• ·• ·• ·• ·• « · ·

• ·β ·• ·· ·

• · ·• · ·• · · ·♦ ···• · ·• * ·• ·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An assembly through which multiple subterranean wells can be separately drilled and 

5 completed from a common well bore, said assembly comprising:

a wellhead located pt or near the surface of the earth and positioned over a common 

well bore;

a first tubular positioned within said common well bore, said first tubular being sized 

to permit passage of a drill string therethrough during drilling of a first subterranean well bore 

10 from said common well bore and to permit production casing to be positioned therethrough 

when said first subterranean well bore is completed;

a second tubular positioned within said common well bore, said second tubular being 

sized to permit passage of a drill string therethrough during drilling of a second subterranean 

well bore from said common well bore and to permit production casing to be positioned 

15 therethrough when said second subterranean well bore is completed; and

first means positioned at said wellhead for segregating and supporting said first and 

:·. said second tubulars.• · · ·
® · · ·• ·• ·• · · ·

·*·”; 2. The assembly of claim 1 further comprising:• ·
20 second means positioned within said well bore for segregating and supporting said first

• ·
: ·... and said second tubulars.

3. The assembly of claim 1 or ciaim 2, wherein said first means positioned at said 

wellhead for segregating and supporting said first and said second tubulars comprises a body

25 having two bores therethrough which separately receive said first and said second tubulars, 

said body being supported by said wellhead.

4. The assembly of any one of claims 1 to 3 further comprising:

a third tubular positioned within said common well bore, said third tubular being sized

to permit passage of a drill string therethrough during drilling of a third subterranean well



l‘i\OI'l!ll\Abl>\77M7-M,20l · ΗΠΜ

-15A-

bore from said common well bore and to permit production casing to be positioned therein 

when said third well bore is completed, said first means positioned at said weiinead 

segregating and supporting said third tubular in addition to said first and second tubulars.

5 5. The assembly of any one of claims 1 to 4 wherein said first and said second tubulars are 

cemented within said common well bore.

6. The assembly of claim 4 wherein said first, said second and said third tubulars are 

cemented within said common well bore.

10

7. A wellhead assembly comprising:
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first means for segregating and supporting at least two tubulars which are 
positioned within a common subterranean well bore; and

second means for supporting at least two production casings which 
extend into separate subterranean well bores drilled from said common 
subterranean well bore, one of said at least two production casings extending 
through one of said at least two tubulars and another of said at least two 
production casings extending through another of said at least two tubulars.
8. The wellhead assembly of claim 7 wherein a third tubular is positioned within 
said common subterranean well bore and is segregated and supported by said 
first means and wherein a third production casing extends into a separate 
subterranean well bore which is drilled from said common subterranean well 
bore, said third production casing being supported by said means and 
extending through said third tubular.
9. The wellhead assembly of claim 7 further comprising:

third means for supporting at least two production tubings, one of said at 
least two production tubings extending into one of said at least two production 
casings and another of said at least two production tubings extending into 
another of said at least two tubulars.
10. The wellhead assembly of claim 9 wherein a third tubular is positioned 
within said common subterranean well bore and is segregated and supported 
by said first means, wherein a third production casing extends into a separate 
subterranean well bore which is drilled from said common subterranean well 
bore, said third production casing being supported by said means and 
extending through said third tubular, and wherein a third production tubing is 
supported by said third means and extends into said third production casing.
11. The wellhead assembly of claim 9 further comprising:

a first production tree secured to said third means so as to be in fluid 
communication with one of said at least two production tubings; and

a second production tree secured to said third means so as to be in fluid 
communication with another of said at least two production tubings.
12. A process of drilling and completing subterranean wells comprising:

suspending and separating at least two tubulars from a wellhead of a 
common wail bore, said at least two tubulars being positioned within said 
common well bore;

drilling a first subterranean well bore through one of said at least two 
tubulars and into a subterranean formation; and
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securing a first length of production casing to said wellhead, said first
length of production casing extending into said first well bore and being
supported at said well head so as to establish fluid communication between the
subterranean formation penetrated by said first well bore and the surface of the
earth.
13. The process of ciaim 12 further comprising:

producing hydrocarbons from said subterranean formation penetrated by 
said first well bore to said surface of the earth via said first length of production 
casing.
14. The process of claim 12 further comprising:

positioning production tubing through said first length of production 
casing; and

sealing the annulus defined between said first length of production 
casing and said production tubing.
15. The process of claim 14 further comprising:

producing hydrocarbons from said subterranean formation penetrated by 
said first well bore to said surface of the earth via said production tubing.
16. The process of claim 12 further comprising:

drilling a second subterranean well bore through the other of said at least 
two tubulars and into a subterranean formation; and

securing a second length of production casing to said wellhead, said 
second length of production casing extending into said second well bore and 
being supported at said well head so as to establish fluid communication 
between the subterranean formation penetrated by said second well bore and 
the surface of the earth.
17. The process of claim 16 further comprising:

producing hydrocarbons from said subterranean formation penetrated by 
said second well bore to said surface of the earth via said second length of 
production casing.
18. The process of claim 16 further comprising:

positioning production tubing through said second length of production 
casing; and

sealing the annulus defined between said second length of production 
casing and said production tubing.
19. The process of claim 18 further comprising:
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producing hydrocarbons from said subterranean formation penetrated by
said second well bore to said surface of the earth via said production tubing.
20. The process of claim 13 further comprising:

drilling a second subterranean well bore through the other of said st least
two tubulars and into a subterranean formation; and

securing a second length of production casing to said wellhead, said 
second length of production casing extending into said second well bore and 
being supported at said well head so as to establish fluid communication 
between the subterranean formation penetrated by said second well bore and 
the surface of the earth.
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21. The process of claim 20 further comprising:
positioning production tubing through said second length of production 

casing; and
sealing the annulus defined between said second length of production 

casing and said production tubing.
22. The process of claim 21 further comprising:

conducting a remedial operation via said second length of production 
casing; and concurrently,

producing hydrocarbons from said subterranean formation penetrated by 
said first well bore to said surface via said production tubing positioned within 
said first length of production casing.
23. The process of claim 21 further comprising:

injecting a fluid into the subterranean formation penetrated by said 
second well bore via said second length of production casing; and concurrently, 

producing hydrocarbons from said subterranean formation penetrated by 
said first well bore to said surface via said production tubing positioned within 
said first lengths of production casing.
24. The process of claim 16 further comprising:

suspending and separating a third tubular from the wellhead of the 
common well bore, said third tubular being positioned within the common well 
bore;

drilling a third subterranean well bore through said third tubular and into 
a subterranean formation; and

securing a third length of production casing to said wellhead, said third 
length of production casing extending into said third well bore and being 
supported at said well head so as to establish fluid communication between the
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subterranean formation penetrated by said third well bore and the surface of the 
earth. ·, ·

4

25. The process of claim 24 further comprising^
producing hydrocarbons from said subterranean formation penetrated by 

said third well bore to said surface of the earth via said third length of production 
casing.
26. The process of claim 24 further comprising:

positioning production tubing through said third length of production 
casing; and

sealing the annulus defined between said third length of production 
casing and said production tubing.
27. The process of claim 26 further comprising:

producing hydrocarbons from said subterranean formation penetrated by 
said third well bore to said surface of the earth via said production tubing.
28. The process of claim 16 wherein said subterranean formation penetrated by 
said first well bore and said subterranean formation penetrated by said second 
well bore are the same.
29. The process of claim 16 wherein said subterranean formation penetrated by 
said first well bore is distinct from said subterranean formation penetrated by 
said second well bore.
30. The process of claim 12 wherein said common well bore is generally 
vertical.
31. The process of claim 12 wherein said common well bore is deviated.
32. A process for drilling at least two subterranean well bores from a common 
well bore comprising:

positioning at least two M ilars within said common well bore;
drilling a first subterranean well bore through one of said at least two 

tubulars and into a first subterranean formation; and
drilling a second subterranean well bore through the other of said at least 

two tubulars and into a second subterranean formation.
33. The process of claim 32 wherein said at least two tubulars are suspended 
from a common wellhead, said process further comprising:

sealing said other of srid at least two tubulars against fluid flow prior to 
drilling said first subterranean well bore.
34. The process of claim 33 further comprising:
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sealing said one of said at least two tubulars against fluid flow prior to drilling said 

second subterranean well bore.

35. The process of claim 32 wherein said first subterranean formation and said second 

5 subterranean formation are the same.

36. The process of claim 32 wherein said first subterranean formation is distinct from said 
second subterranean formation.

10 37. An assembly substantially as hereinbefore described with reference to the 
accompanying Example and/or drawings.

38. A wellhead assembly substantially as hereinbefore described with reference to the 
accompanying Example and/or drawings.

15

39. A process for drilling well bores substantially as hereinbefore described with reference
• to the accompanying Example and/or drawings.
··«

• · ·

.··. DATED this 26th day of November, 1996

20 Marathon Oil Company
«... By DAVIES COLLISON CAVE

Patent Attorneys for the Applicants)



WO 95/17580 I’CT/US94/10531

1/9

FIG. I FIG. 2



WO 95/17580 PCT/USiM/10531

2/9

FIG. 4



WO 95/17580 PCT/US94/10531

3/9

FIG. 5 FIG. 6



WO 95/17580 FCT/US94/10531

4/9

FIG. 7 FIG. 8



PCTO94/10531
77 3o -7/

5/9

WO 95/.17580

FIG.10



PCT/USjM/10531

6/9

WO 95/17580



WO 95/17580 PCT/US94/10531

7/9

FIG. 12 FIG. 13



WO 95/17580 PCT/US94/10531

8/9

FIG. 14



WO 95/17580 PCT/US94/J0531

9/9

FIG.16



INTERNATIONAL SEARCH REPORT Intern»' tl Application No

PCT/US 94/10531
A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 E21B43/30 E21B33/047

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED
Minimum documentation searched (classificauon system followed by classification symbols)
IPC 6 E21B

Documentation searched other than minimum documentation to the extent that such documents are included in the Helds searched

Electronic data base consulted during the intemauonal search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X

A

A

WORLD OIL,
vol.214, no.11, November 1993, TEXAS-USA 
page 25-36, XP000412684
MARK E. TEEL ‘drill multiple wells from 
one surface wellbore1 
see the whole document

ΕΡ,Α,Ο 136 935 (S.A.ELF AQUITAINE) 10 
April 1985
see abstract; figures

US,A,3 050 120 (T.W.MCAPADDEN) 21 August 
1962
see figures

-/--

1-37

1,7,12, 
32

1,7,12,
32

ξ Further documents are listed in the continuation of box C. VJ Patent family members are listed in annex.

* Special categories of cited documents: . . . .T later document published alter the international filing date
• a · . A. -r ,1,. .uki.k ,. .., or priority date and not in conflict with the application butSired to b^of ^rtcX XSic? mwnU>o“d£r5U,ld principlc or the

"E" e®4*er^°'unlent')utPubli$,’cdonoraft'rU’eintcrnalional X’ document of particular relevance; the claimed Invention
iiung oate cannot be considered novel or cannot be considered to

"L‘ document which may throw doubts on priority claim(s) or involve an inventive step when the document Is taken alone
nidhl? °f ω°““Γ V of particular relevance·, the elmmed invention

citation or other special reason (as specified) cannot be considered to involve an inventive step when the
*0' document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-

other means ments, such combination being obvious to a person skilled
*P’ document published prior to the international filing date but in the art.

later than the priority date claimed document member of the same patent family
Date of the actual completion 7f the international search

27 April 1995

Date of mailing of the international search report

1 6.05. 95
Name and mailing address of the ISA

European Patent Office, P.D. 5818 Patcntlaan 2 
NL · 2280 HV Rijswijk
Tel. (+31.70) 340-2040, Tx. 31 «51 epo nl, 
Fax: (+31.70) 340-3016

Authorized officer

Fonseca Fernandez, H

page 1 of 2
Form PCT/ISA/3I0 (iKOnd iheol) (July 19M)



INTERNATIONAL SEARCH REPORT Internal I Application No

PCT/US 94/10531

Form PCT/1SA/3IC (continuation or letond lh«t) (July I95J)

C.(ContmuaUon) DOCUMENTS CONSIDERED TO BE RELEVANT

Category" Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A

A

A

A

A

A

US,A,3 770 053 (D.L.MARTIN) 6 November 
1973
see column 6, line 55 - line 62; figure 
12A

US,A,3 848 669 (BROWN) 19 November 1974

see figure 2

US,A,4 415 205 (REHM) 15 November 1983

US,A,4 044 830 (A.T.VAN HUISEN) 23 August 
1977

US,A,4 832 381 (BOULTON) 23 May 1989

US,A,3 875 999 (LIBERO) 8 April 1975

1,7,12,
32

1,7,12, 
32

page 2 of 2



INTERNATIONAL SEARCH REPORT r—----------------- -
Internal I Application No

Iniurrnatton on patent family member»
PCT/US 94/10531

Patent document 
cited in search report

Publication 
date

Patent family 
membcr(s)

Publication 
date

EP-A-0136935 10-04-85 FR-A- 2551491 08-03-85
AU-B- 559309 05-03-87
AU-A- 3255184 07-03-85
CA-A- 1220416 14-04-87
JP-A- 60073995 26-04-85
OA-A- 7805 20-11-86
US-A- 4573541 04-03-86

US-A-3050120 21-08-62 NONE

US-A-3770053 06-11-73 FR-A- 2163507 27-07-73
GB-A- 1367745 25-09-74
JP-C- 901941 30-03-78
JP-A- 48066501 12-09-73
JP-B- 52030921 11-08-77

US-A-3848669 19-11-74 NONE

US-A-4415205 15-11-83 NONE

US-A-404483u 30-08-77 CA-A- 1033352 20-06-78
JP-C- 1108081 13-08-82
JP-A- 50022949 12-03-75
JP-B- 5605317U 17-12-81
US-A- 4054176 18-10-77
US-A- 4051677 04-10-77
US-A- 3957108 18-05-76

US-A-4832381 23-05-89 NONE

US-A-3875999 08-04-75 NONE

Form PCT/ISA/JIO (paunl family annex) (July 19»)


