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(57) Abrege(suite)/Abstract(continued):

casing string Is lowered with the template to the predetermined location and disposed within a first wellbore. A second wellbore may
be drilled through a bore Iin the template. A second casing string may then be lowered through the bore into the second wellbore. In
another embodiment, at least two wellbores are drilled and completed from a surface casing having a crossover portion.
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ABSTRACT OF THE DISCLOSURE

A method and apparaius for drilling and completing multiple Wellbores from a
single drilling rig and from within a single wellhead is provided. In one embodiment,
a template is disposed at a predetermined location downhole within a casing. In one
aspect, a first casing string is lowered with the template to the predetermined
location and disposed within a first wellbore. A seco-nd wellbore may be drilled
through a bore in the template. A second casing string may then be lowered
- through the bore into the second wellbore. In another embodiment, at least two
wellbores are drilled and completed from a surface casing having a crossover

portion.
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METHOD OF DRILLING AND COMPLETING MULTIPLE
WELLBORES INSIDE A SINGLE CAISSON

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application contains subject matter that is related to subject matter
described in United States patent No. 7,264,067, issued September 4, 2007.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] Embodiments of the present invention generally relate to driling and
completing wellbores. More specifically, embodiments of the present invention

relate to drilling and completing wellbores from within a wellhead.

Description of the Related Art

[0003] In conventional well completion operations, a wellbore is formed to access
hydrocarbon-bearing formations by the use of drilling. In drilling operations, a drilling
rig Is supported by the subterranean formation. A rig floor of the drilling rig is the
surface from which casing strings, cutting structures, and other supplies are lowered
to form a subterranean wellbore lined with casing. A hole is located in a portion of

the rig floor above the desired location of the wellbore.

[0004] Drilling Is accomplished by utilizing a cutting structure, preferably a drill bit,
that Is mounted on the end of a drill support member, commonly known as a drill
string. To drill within the wellbore to a predetermined depth, the drill string is often
rotated by a top drive or rotary table on the drilling rig, or by a downhole motor

mounted towards the lower end of the drill string.

[0005] After drilling to a predetermined depth, the drill string and drill bit are removed
and a section of casing is lowered into the wellbore. Casing isolates the wellbore

from the formation, preventing unwanted fluids such as water from flowing from the
formation into the wellbore. An annular area is thus formed between the string of
casing and the formation. The casing string is at least temporarily hung from the
surface of the well. A cementing operation may then be conducted in order to fill the
annular area with cement. Using apparatus known in the art, the casing string may

be cemented into the wellbore by circulating cement into the annular area defined
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between the outer wall of the casing and the borehole. The combination of cement
and casing strengthens the wellbore and facilitates the isolation of certain areas of
interest in the formation behind the casing for the production of hydrocarbons.

[0006] As an alternative to the conventional method, drilling with casing is a method
oﬁen used to place casing strings of deereasing diameter within the wellbore. This
method involves attaching a cutting structure in the form of a drill bit to the same
string of casing which will line the wellbore Rather than running a cutting structure
on a drill string, the cutting structure or drill shoe is run in at the end of the casing
that will remain in the wellbore and be cemented therein. Drilling with casing is often
the preferred method of well completion because only one run-in of the working
string into the wellbore is necessary to form and line the wellbore per section of
casing placed within the wellbore.

[0007] After the wellbore has been lined with casing to the desired depth, the casing
is perforated at an area of interest within the formation which contains hydrocarbons.
The hydrocarbons flow from the area of interest to the surface of the earth formation
to result in the production of the hydrocarbons. Typically, hydrocarbons flow to the
surface of the formation through production tubing inserted into the cased wellbore.

[0008] Drilling and completing each wellbore typically requires a separate drilling ri'g,
~ a separate wellhead, and separate associated drilling equipment per wellbore. A
wellhead is usually located at the surface of each wellbore, below the drilling rig, and
may include fécilities for-installing a casing hanger for use during well completion
operations. The casing may be suspended from the casing hanger during various
- stages of the well completion by use of a gripping arrangement of slips and packing
assemblies (e.g., packing rings). The wellhead also usually includes production
equipment such as a production tubing hanger for suspending production tubing,
means for installing the valve system used during production operations (“Christmas
tree”), and/or means for installing surface flow-control equipment for use in
hydrocarbon production operations.

[0009] A blowout preventer stack ("BOP stack”) is often connected to the top of the
wellhead and located below the drilling rig to prevent uncontrolled flow of reservoir
fluids into the atmosphere during wellbore operations. The BOP stack includes a

2
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valve at the surface of the well that may be closed if control of formation fluids is
lost. The design of the BOP stack allows sealing around tubular components in the
well, such as drill pipe, casing, or tubing, or sealing around the open hole wellbore.
A sealing element is typically elastomeric (e.g., rubber) and may be mechanically
squeezed inward to seal drill pipe, casing, tubing, or the open hole. In the

alternative, the BOP stack may be equipped with opposed rams.

[0010] Historically, one assembly per well drilled and completed, the assembly
including a drilling rig, wellhead, and associated drilling and wellhead equipment,
has been utilized at multiple surface locations. Therefore, a wellhead and BOP
stack must be installed for each well with each drilling rig. Utilizing multiple drilling
rigs with their associated wellheads and BOP stacks over the surface of the earth
incurs additional cost per drilling rig. 'The expenditures for each drilling rig, wellhead,
and associated equipment; the purchase of and‘preparation of the édditional surface
land necessary per drilling rig; and the requirement for additional personnel to install
and operate each assembly represent the increased costs. Additionally, safety
concerns arise with each drilling rig and wellhead utilized for drilling and completion

of a wellbore.

[0011] To incnjease'safety and redUce cost per wellbore, it has been suggested that
one drilling rig and associated wellhead 'may be utilized to drill and complete multiple
wellbores. When one drilling rig is utilized to complete multiple wellbores, the drilling
rig must be moved to each new location to drill and complete each well. Each
moving of the drilling rig and wellhead incurs additional cost and provides additional
safety risks. At each new location to which the drilling rig is moved, the wellhead
must be removed from the old location and then re-installed at the new location by
drilling, thus providing additional cost and safety concern per well drilled.
Translating the position of the drilling rig and Wellhead also requires removing the
BOP stack and other drilling equipment from the old location, and then “rigging
dowh” the drilling equipment, including the BOP stack, at the new location.
Changing drilling rig position further requires otherwise preparing the wellhead for
‘drilling and completion operations at the location to which the wellhead is moved,
such as “tying back” the casing within the wellbore to the surface by connecting a

casing string to the casing so that a sealed fluid path exists from the casing to the
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surface. Furthermore, any change in position of the drilling rig provides the risk of a
blowout, spillage, or other safety breach due to disturbance of wellbore conditions.

- [0012] A recent development in drilling and completing muiltiple wellbores from one
' drilling rig and associated wellhead involves directionally drilling the wellbores from
one drilling rig and wellhead from proximate surface locations. Directional drilling
may be utilized to deviate the direction and orientation of each wellbore so that the
'multlple wellbores do not intersect. If the wellbores are prevented from intersecting,
each wellbore becomes a potentlally mdependent source for hydrocarbon

production, often from multiple areas of interest or hydrocarbon production zones.

[0013] Because of regulations permitting a limited number of drilling platforms which
may be utilized to drill‘offshore wells, wellbores are often deviated from vertical to
increase' the amount of wells which may be drilled from a single platform. When
drilling an offshore wellbore, a preformed template may be used to guide the
location and diameter of the wellbores drilled from the drilling rig. The wellbores are

drilled from the template along the well paths dictated by the template to the desired
depths.

[0014] Directionally drilling the wellbores from one drilling rig and wellhead at
proximate surface locations does not alleviate the inherent safety and economic
problems which arise with moving the drilling rig and, consequently, the wellhead, as
described above. The current apparatus and methods for drilling multiple wellbores
from the nearby locations st'ill require at least slight movement of the drilling rig and
associated wellhead along the surface. Even slight movement, e.g. 6-8 inches of
movement, of the drilling rig along the surface, often termed “skidding the r|g ,
imposes the additional costs and safety risks involved in removing the wellhead and
BOP stack from the first location and “rigging down” the drilling rig, including
preparing the wellhead and the BOP stack, for subsequent operations at the second
location.

[0015] There is therefore a need for a method and apparatus for drilling and
cbmpleting multiple wellberes from one drilling rig and wellhead without moving the
drilling rig or wellhead. There is a further need for an apparatus and method which
prevides a decrease in the land, cost, and time necessary to drill and complete

4
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multiple wellbores. There is a further need for an apparatus and method for
completing multiple deviated wellbores from one drilling rig and associated wellhead
without moving the drilling rig. There is a yet further need for a more aesthetically

and environmentally pleasing method for drilling and completing multiple wellbores.

SUMMARY OF THE INVENTION

[0016] In one aspect, the present invention provides a method for drilling multiple
wellbores into an earth formation using one wellhead. The method comprises:
providing casing extending downhole from a surface of the earth formation; drilling a
first wellbore below the casing; and lowering a template connected to a first casing

string to a predetermined depth within the casing the template having at least two
bores therein.

[0017] In another aspect, the present invention provides a method for drilling
multiple wellbores from a single wellhead. The method comprises providing a
wellhead at a surface of an earth formation and a casing within the earth formation;
drilling a first wellbore below the casing; lowering a template having a first casing
string located threrethrough from the wellhead to a predetermined depth within the
casing while locating the first casing string within the first wellbore; and drilling and

casing a second wellbore below the casing through the template.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] So that the manner in which the above recited features of the present



CA 02483957 2009-01-13

invention can be understood in detail, a more particular description of the invention,
briefly summarized above, may be had by reference to embodiments, some of which
are illustrated in the appended drawings. It is to be noted, however, that the
appended drawings illustrate only typical embodiments of this invention and are
therefore not to be considered limiting of its scope, for the invention may admit to

other equally effective embodiments.

[0019] Figure 1 is a cross-sectional view of surface casing of a first embodiment of

the present invention within a wellbore.

[0020] Figure 2 is a cross-sectional view of the surface casing of Figure 1. The
wellbore is shown extended below the surface casing, and a first wellbore is being

drilled into the formation from the extended wellbore.

[0021] Figure 3 Is a cross-sectional view of a first casing string disposed within the
first wellbore of Figure 2. The first casing string is disposed in a first slot in a

template.

[0022] Figure 3A shows a downward view of the template along line 3A-3A of Figure
3.

[0023] Figure 4 shows a plug connected to an upper end of the first casing string of

Figure 3.

[0024] Figure 5 is a cross-sectional view of the surface casing with the first casing
string disposed within the first wellbore of Figure 3. A second wellbore is drilled

through a second slot in the template.

[0025] Figure 6 shows the first casing string disposed within the first wellbore and a

second casing string disposed within the second wellbore.

[0026] Figure 7 shows a casing string connected to the upper end of the first casing

string.

[0027] Figure 8 shows the second casing string and the casing string connected to

the upper end of the first casing string engaged by a dual hanger within a wellhead.
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[0028] Figure 9 is a sectional view of surface casing of a second embodiment of the

present invention disposed within a wellbore.

[0029] Figure 10 shows a first wellbore drilled below the surface casing of Figure 9.

[0030] Figure 11 shows a first casing disposed within the first wellbore and a

diverting tool being lowered into the surface casing of Figure 9.

[0031] Figure 12 shows the diverting tool located within the surface casing of Figure
9.

[0032] Figure 13 shows a second wellbore drilled from the surface casing of Figure
)

[0033] Figure 14 shows the diverting tool being retrieved from the surface casing of

Figure 9.

[0034] Figure 15 shows a tie-back casing operatively connected to the upper end of

the first casing.
[0035] Figure 16 shows a second casing disposed within the second wellbore.

[0036] Figure 17 is a sectional view of surface casing of a third embodiment of the

present invention disposed within a wellbore.

[0037] Figure 18 shows a first wellbore drilled below the surface casing of Figure 17
and a first casing disposed within the first wellbore. A diverting tool is being lowered

into the surface casing.

[0038] Figure 19 shows the diverting tool located within the surface casing of Figure
17.

[0039] Figure 20 shows a tie-back casing operatively connected to the upper end of

the first casing and a second wellbore drilled from the surface casing of Figure 17.

[0040] Figure 21 shows a second casing being lowered into the second wellbore

through the surface casing of Figure 17.
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[0041] Figure 22 is a cross-sectional view of an embodiment of the tie-back casing of

Figure 15 disposed within the surface casing.

[0042] Figure 23 is a sectional view of an embodiment of the tie-back casing of

Figure 15 having a deflector disposed thereon.

[0043] Figure 24 shows an embodiment of a deflector usable with the tie-back

casing of Figure 15.

[0043A] Figure 25 shows the first casing string disposed within the first wellbore, the
second casing string disposed within the second wellbore and a third casing string

disposed within a third wellbore.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0044] The apparatus and methods of the present invention allow multiple wellbores
to be drilled into the formation with one drilling rig and wellhead. Drilling multiple
wellbores from one drilling rig and wellhead reduces the cost and time expended, as
well as increases the safety of the drilling and completion of the wellbores by
decreasing the amount of equipment necessary to drill and complete each wellbore,
decreasing the amount of personnel necessary for operations related to each
wellbore, and decreasing the amount of land necessary to reach the hydrocarbons
by drilling the wellbores. Additionally, drilling multiple wellbores from one drilling rig
and wellhead decreases the surface area occupied by visible well equipment, so
that more wells may be drilled from a smaller area using common equipment, thus

providing a more aesthetically pleasing land surface in the environment.

[0045] Multiple wellbores may be drilled with the present invention from one location
without removing the wellhead and BOP stack from the old location, moving the
drilling rig from the old location to the new location, and then re-installing the
wellhead and the BOP stack at the new location. The ability to form multiple
wellbores from one drilling rig and wellhead without skidding the rig eliminates the
cost of “rigging down" and otherwise preparing the BOP stack and the wellhead, as
well as increases safety at the well site due to decreased instances of upsetting the
balance of the well by moving the drilling rig. Furthermore, the ability to form

multiple wellbores from one drilling rig and wellhead without moving the drilling rig
8
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reduces environmental concerns that may arise from moving the drilling rig to

multiple locations, such as the potential for spillage and/or blowouts.

[0046] The present invention allows for only one rigging down of the drilling rig,
wellhead, and BOP stack during drilling, completion, and production of multiple
wellbores. Furthermore, the present invention eliminates additional preparation of

the wellsite which ensues when multiple wellbores are drilled from multiple locations.

[0047] The discussion below focuses primarily on drilling two wellbores from one
drilling location without moving the drilling equipment. The principles of the present
iInvention also allow for the formation of multiple wellbores from one drilling location

using one drilling rig and wellhead without moving the drilling rig or wellhead.

[0048] A first embodiment of the present invention is shown in Figures 1-8. Figure 1
shows a wellhead 10 located at a surface 20 of a wellbore 25 formed within an earth
formation 15. A drilling rig (not shown) is located above the wellhead 10 to allow
lowering of equipment through the wellhead 10 from the drilling rig. A BOP stack
(not shown) is preferably connected to the upper portion of the wellhead 10 to
prevent blowouts and other disturbances. The wellhead 10 has dual adapters 11

located opposite from one another across the wellhead 10.

[0049] Surface casing 35 extends from within the wellhead 10 into the wellbore 25.
The surface casing 35 preferably has an outer diameter of approximately 16 inches,
although the surface casing 35 diameter is not limited to this size. When drilling
more than two wellbores from within the surface casing 35, the surface casing may

be approximately 36 inches in outer diameter or greater. The surface casing 35 may

Include one or more casing sections threadedly connected to one another.

[0050] A cement shoe 40 may be threadedly connected to a lower end of the surface

casing 35, although it is not necessary to the present invention. The cement shoe

40 aids in cementing the surface casing 35 within the wellbore 25, as a check valve
(not shown) disposed within the cement shoe 40 allows cement to pass downward

through the surface casing 35 and out through the check valve, but prevents cement
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flow back up through the surface casing 35 to the surface 20. In Figure 1, cement
30 is shown within the annulus between the surface casing 35 and the wellbore 25.
The cement 30 and the cement shoe 40 are consistent with one embodiment of the
present invention. In another embodiment, the surface casing 35 is retained in place
- within the wellbore 25 for subsequent operations by hangers within the wellhead 10 |
or other means knowh by those skilled in the art to suspend tubulars at a position
within the wellbore.

[0051] The surface casing 35 has an upset pertion 36 which provides a restricted
inner diameter within the suﬁace casing 35. The upset portion 36 may be included
in another piece of equipment in the surface casing 39, including but not limited to
the float shoe 40. The upset portion 36 may include at least two tabs extending
inward from the inner diameter of the surface casing 35, or the upset portion 36 may
include a circumferential inner diameter restriction -extending inward from the inner
diameter of the surface casing 35. The inner diameter restriction may include any
mechanism capable of retaining a template 100, as shown in Figure 3 -and described
below. It is also contemplated that the template 100 may be retained at the desired
location within the surface casing 35 by means other than an inner diameter
restriction, including but not limited to one or more pins or a threadable connection.

[0052) Figure 2 shows the surface casing 35 cemented within the wellbore 25.
Although Figures 2-7 do not show the wellhead 10 shown in Figure 1, the wellhead
10 exists above the surface casing 35 in all of the figures. In Figure 2, a portion of
the cement shoe 40 remains threadedly connected to the surface casing 35, but a
lower end of the cement shoe 40 has been drilled out with a drill 'string (not shown)
which is- used t‘o‘ drill an extended wellbore portion 45. The extended wellbore
portion 45 preferably approaches the inner diameter of the surface casing 35;
however, it is contemplated that the extended wellbore portion 45 may be of any
diameter through which two wellbores (deviated or non-deviated wellbores) may be
drilled, as described below. The extended Wellbore portion 45 provides room for
manipulating the casing strings (see below) to allow placement of the casing strings

into the deviated wellbores at the correct orientatio'n, according to the process
described below. = ‘

10
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[0053] A drill string 55 is shown in Figure 2 drilling a firSt wellbore 50. A cutting
structure 56, including but not limited to a drill bit, is used to drill through the
formation 15 to form the first wellbore 50. A portion of the first wellbore 50 is shown
drilled out by the cutting structure 56.

[0054] Figure 3 shows a template 100 located on the upset portion 36 within the
surface casing 35. The upset portion 36 is preferably disposed at a depth of
approximately 1-2000 feet so that the template 100 is finally located to rest on the
upset portion 36 at that depth. A first casing string 60 is located within the template
100. The first casing string 60 preferably has an outer diameter of approximately 47>
inches, but the first casing string 60 i IS not limited to an outer diameter of that size.
The first casing string 60 is threadedly connected to a running string 70 by a
couplmg 65. The running string 70 may be any type of tubular, including but not
limited to casing and pipe. “The running string 70 may include one or more tubular
seetionsthreadedly connected to one another, and the first casing string 60 may

include one or more casing sections threadedly connected to one another.

[0055] The coupling 65 has a shoulder 66 extending therefrom to retain the first
casing string 60 and the running string 70 in position. The first casing string 60
extends below the template 100, the running string 70 extends above the template
100, and the coupling 65 extends above and below the template 100 and within a
first slot 75 In the template 100. The first slot 75 is a first bore running through the
template 100, as shown in Figure 3A. The shoulder 66 of the coupling 65 rests on
the template 100. It is also contemplated that any portion of the first casing string 60
may be retained with the template 100 using any other apparatus or method known
to those skilled in the art.

[0056] The running string 70 extends to the surface 20 and up into the wellhead 10

(see Figure 1). The first casing string 60 extends through the surface casing 35, ‘
through the extended wellbore 45, and into the first wellbore 50. Cement 52 is
shown in the annulus between the first casing string 60 and the first wellbore 50.
The cement 52 may extend above the annulus between the first casing string 60 and
the first wellbore 50 into the annulus between the first casing string 60 and the
extended wellbore 45, and even into the annulus between the first casing string 60

11
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and the surface casing 35. It is also contemplated that the first casing string 60
does not have to be cemented into the first wellbore 50.

[00.57] A downward view of the template 100 along line 3A—3A of Figure 3 is shown
in Figure 3A. The first slot 75 has the coupling 65 located therein. Funnels 76 and
77 are mounted on the template 100 around the first slot 75 to guide the orientation
of the first casing string 60 to allow it to deviate into the first wellbore. 50 (shown in
Figure 3). Any number of funnels 76 and 77 may be employed to guide and angle
the first casing string 60 into the first wellbore 50. The funnels 76 and 77 are
dispbsed at the distance from the first slot 75 and at angles with respéct to the ﬁ'rst
slbt 75 calculated to guide and angle the first casing string 60 into the first wellbore

- 90,

[0058] Figure 3A also shows a second slot 80 on the template 100. The second slot
80 is a second bore running through the template 100. The second slot 80 is shown
as having a larger diameter than the first slot 75, but it is also contemplated to be of
the same diametei' as the first slot 75 or of a smaller diameter than the first slot 75.
Preferably, the diameter of the second slot 80 is larger than the diameter of the first
slot 75 so that a large endugh drill string 90 may be inserted through the second slot
80 to drill a second wellbore 95 of a desired diameter for inserting a second casing
string 105 of the desired size (see Figures 5-6), as described below in relation to
Figures 5-6. The second slot 80 has funnels 81 and 82 mounted around it on the
template 100 to guide the orientation of the second casing string 105 (see Figures 6-
7). As with the funnels 76 and 77, any number of funnels 81 and 82 may be used,
and the funnels 81 and 82 may be disposed at the distance and the angle with
respect to the second slot 80 contemplated to guide and angle the second casing
string 105 into the second wellbore 95. Lugs 115 and 120 may be located near the
outer diameter of the template 100 on bpposing sides of the templaté 100.

[0059] Figure 4 shows the running string 70 of Figure 3 replaced with a plug 85. The

plug 85 prevents debris from entering the first casing string 60 during subsequent
operations. ' '

12
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[0060] Figure 5 shows a drill string 90 with a cutting structure 91, preferably a drill
bit, attached thereto drilling a second wellbore 95 into the formation 15. The drill
string 90 is placed through the second slot 80.

[0061] Figure 6 shows a second casing string 105 located within the second slot 80,
through the surface casing 35, through the extended wellbore 45, and into the
second wellbore 95. The second casing string 105 preferably has an outer diameter
of 4 %2 inches, although the outer diameter of the Second' casing string 105 is not
limited to this size. Cement 106 is shown occupying the annulus between the
second wellbore 95 and the second casing string 105, as well as within the portion
of the surface casing 35 and the extended wellbore 45 which is not occupied by the
first casing string 60 or the second casing string 105. The cement 106 may be
allowed to rise to any level within the second welibore 95, the extended welibore 45,
or the surface casing 35, and is not required to rise up to the template 100, as
shown in Figure 6. Additionally, it is contemplated that the present invention is
operable without cement 106, as well as without cement 30 or 52.

[0062] Figure 7 shows the first and second casing strings 60 and 105 disposed
within the first and second wellbores 50 and 95. The plug 85 has been removéd,
and a casing string 110 hasbeen connected to the first casing string 60 by the
coupling 65. The casing string 110 may include one or more 'casing sections
threadedly connected to one another. The-casing string 110 extends to the surface
20 of the wellbore 25. '

[0063] Figure 8 shows a dual hanger 67 within the wellhead 10. Disposed within the
dual hanger 67 are sealing element 61, which is used to sealingly engage the casing
~string 110, and sealing element 62, which Is used to seal around the second casing
string 105. The sealingelements 61 and 62 are preferably packihg élements. Also
disposed within the dual hanger 67 are gripping elements 63 and 64. The gripping

~ element 63 is used to grippingly engage the casing string 110, while the gripping

element 64 is utilized to grippingly engage the second casing string 105. The
gripping elements 63 and 64 preferably include slips.

[0064] Seals 71A-B are disposed between the dual hanger 67 and the casing string
110. Seals 72A-B are disposed between the dual hanger 67 and the second casing

13
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string 105. Seals 73A-B are disposed between the upper portion of the portion 67A
of the dual 'hanger 67 housing the casing string 110 and the wellhead 10, while seals
74A-B are disposed between the upper portion of the portion 67B of the dual hanger
67 housing the second casing string 105 and the wellhead 10. Seals 79A-B are
disposed between the lower portion of the dual hanger 67 and the inner surface of
the wellhead 10. The seals 71A-B, 72A-B, 73A-B, 74A-B, and 79A-B may include
any type of seal, including for example o-rings. Thé seals 71A-B, 72A-B, 73A-B,
74A-B, and 79A-B function to isolate the casing strings 110 and 105 from one
anbther as well as seél between the dual hanger 67 and the wellhead 10. Any
number of seals may be utilized with the pre'se'nt invention.

[0065] In operation, the wellhead 10 is placed below the drilling rig and above the
desired location for drilling wellbores. The BOP stack and various other wellhead

equipment are installed on or in the wellhead 10. A drill string (not shown) is

inserted from the drilling rig and through the wellhead 10 into the formation 15 to drill .
the Wellbore 25 (see Figure 1) into the formation 15. The drill string is then removed
from the wellbore 25 to the surface 20 when the wellbore 25 is of a sufficient depth
to insert the surface casing 35 td the desired depth. Next,'as shown in Figure 1,'the
surface casing 35 is inserted into the wellbore 25. The surface casing 35 is hung by
hangers (not shown) located within the wellhead 10, or by other means known by
those ’s'killed in the art. Optionally, the surface casing 35 may be set within the
wellbore 25 by placing cément 30 within the annulus betWeen'the surface casing 35
and the wellbore 25. When utilized, and as shown in Figure 1, the cement 30 is
Introduced into the inner diameter of the surface casing 35 and flows through the

‘cement shoe 40, then up through the annulus between the surface casing 35 and

the wellbore 25.

[0066] In an alternate embodiment which is not shown, the surface casing 35 may

- be utilized to drill the wellbore 25. In this embodiment, rather than the cement shoe

40 being located at the lower end of the surface casing 35, an earth removal

- member, preferably a drill bit, is operatively connected to the lower end of the

surface casing 35. The surface casing 35 drills into the formation 15 to the desired
depth, then cement may optionally be introduced into the annulus between the
surface casing 35 and the welibore 25. Drilling with the surface casing 35 allows
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forming of thé wellbore 25 and placing the surface casing 35 into the formation 15 to
be consolidated into one step, so that the wellbore 25 is drilled and the surface
casing 35 is simultaneously placed within the formation 15. |

[0067] After the surface casing 35 is placed within the wellbore 25 at the desired
location, a drill string (not shown) may be inserted into the sUrface casing 35. The
drill string is preferably capable of drilling an extended wellbore 45 which possesses
a diameter at least as large as the inner diameter of the surface casing 35. The
extended wellbore 45 is shown in Figure 2. When using a cement shoe 40, the drill
string drills through the lower portion of the cement shoe 40 to form the extended
wellbore 45. Also, if any cement 40 exists below the surface casing 35, the drill
string drills through this cement. When drilling with the surface casing 35, the earth
removal member may be drillable by the drill string. The drill string is then removed
from the extended wellbore 45 and the wellbore 25. For the present invention, the
extended wellbore 45 is included in a preferable embodiment, but is not necessary
in all embodiments, as the first and second wellbores 50 and 95 may be drilled from
a lower end of the surface casing 35. . '

[0068] Next, as shown in Figure 2, the drill string 55 with the cutting structure 56
attached thereto is used drill the first wellbore 50 into the formation 15. The cutting
structure 56 is preferably capable of drilling a smaller diameter hole than the drill
string used to drill the extended wellbore 45. The first wellbore 50 may be drilled
from any portion of the extended wellbore 45. In the alternative, the first wellbore 50
rhay be drilled from the lower end of the surface casing 35 in the absence of the
extended wellbore 45. In Figures 2-7, the first wellbore 50 is drilled from a central
portion of the 'extehded wellbore 45 for purposes of illustration only. 'Figure 2 shows
‘the first wellbore 50 being drilled into the formation ﬁ5 by the drill string 55.

[0069] The cutting structure 56 is preferably a drill bit bapable of directionally drilling
to alter the trajectory of the first wellbore 50. The drill string 55 may then deviate the
first wellbore 50 to reach the area of interest within the formation 15, such as the
area which contains hydrocarbons for recovering. For example, the cutting structure
56 may be a jet deflection bit (not shown), the structure and operation of which is
known to those skilled in the art. Alternatively, pads (not shown) may be placed on

the drill string 55 to bias the drill string 55 and alter its orientation. Any other known
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apparatus or method known to those skilled in the art may be utilized to alter the
trajeCtory of the first wellbore 50. |

[0070] After drilling the first wellbore 50 to the desired depth, the drill string 55 is
removed from the first wellbore 50, extended wellbore 45, and wellbore 25.
Referring now to Figure 3, prior to running the template 100 into the wellbore 25, an
upper end of the first casing string 60 is coupled to a lower end of the running string
70 by the coupling 65. The first casing string 60 and running string 70 connected by
the coupling 65 is placed within the first slot 75 of the template 100 until the shoulder
66 of the coupling 65 rests on the template 100, thus preventing further movement
of the coupling 65, first casing string 60, and running string 70 through the first slot
75. |

[0071] Next, the template 100 having the first casing string 60 disposed therein is
lowered 'into the surface casing 35. The lugs 115 and 120 help orient the template
100 within the surface casing 35 while the template 100 is being run into the surface
casing 35, so that the slots 75 and 80 are in the desired position, namely the
poSition at which the casing strings 60 and 105 may be manipulated into their
respective wellbores 50 and 95. Any number of lugs 115 and 120 may be utilized to
orient the template 100, including just one lug. Furthermore, no lugs may be
employed if desired. Any other type of anti-rotation device may be utilized with the
present invention to prevent rotation of and orient the template 100.

[0072] As is evident in Figure 3, even when the template 100 is oriented correctly
within the surface casing 35 by the lugs 115 and 120, due to directional drilling the
entirety of the first wellbore 60 may not be in longitudinal line with the first slot 75
and the first casing string 60 that is disposed within the first slot 75 (although the
present invention also includes drilling a first wellbore 50 which is directly below the
first slot 75). The funnels 76 and 77 aid in manipulating the first casing string 60
thrOug_h the portion of the surface' casing 35 below the upset portion 36 and through
the extended wellbore 45 so that the first casing string 60 is guided to enter into the
first wellbore 50. The first casing string 60 is preferably flexible enough to allow for
manipulation of the first casing string 60 to allow it to travel into and through the first
wellbore 50 at an angle. After the first casing string 60 initially 'enters the first

16



CA 02483957 2004-10-04

wellbore 50, the first casing string 60 follows the deviation of the drilled first wellbore
50 as the first casing string 60 is further lowered into the first wellbore 50.

[0073] The template 100 with the first casing string 60 located therein is lowered into
~ the surface casing 35 until the outer portion of the template 100 rests on the upset
portion 36 of the surface casing 35. The outer surface of the portion of the template
100 which will rest of the upset portion 36 is larger than the inner surface of the
upset portion 36, so that the template 100 cannot travel into the wellbore 25 to 2
further depth than the upset portion 36. The lugs 115 and 120 maintain the template
100 at the correct orientation and prevent the template 100 from rotating while the
'template 100 is lowered into position. Furthermore, the lugs 115 and 120 maintain
the template 100 in the desired position and prevent rotating of the template 100
‘relative to the surface casing 35 once the template 100 is stopped on the Upset
portion 36. Accordingly, the template 100 suspends the first casing string 60 in
position downhole at a predetermined depth. '

[0074] Once the template 100 is placed on the upset portion 36, cement 52 may be
provided within the annulus between the first casing string 60 and the first wellbore
50. To provide cement 52 within the annulus, cement 52 is introduced into the
running string 70, then flows through the first casing string 60, out through the lower
end (not shown) of the first casing string 60, and up through the anhulus between
the first casing string 60 and the first wellbore50. Figure 3 shows cement 52
throughout the annulus between the first casing string 60 and the first wellbore 50,
ending at the extended wellbore 45. In the alternative, the cement 52 may only
partially fill the annulus, may be allowed to fill a portion or all of the annulus between
the first casing string 60 and the extended wellbore 45, or may be allowed to fill a
portion or all of the annulus between the first casing strihg 60 and the surface casing
35 and/or cement shoe 40. Cement 52 is not necessary to the present invention;
therefore, it is also contemplated that the first casing string 60 is not cemented into
the first wellbore 50 during the operation of the present invention.

[0075] Upon placement of the template 100 on the upset portion 36 and the optional
cementing of the first casing string 60 into the wellbore 50, the running string 70 is
unthreaded from the coupling 65 by any means known to those skilled in the art,

including a top drive or a rotary table and tongs. The lugs 115 and 120 act as an
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anti-rotation device to prevent the first casing string 60 from rotating while the
running string 70 rotates, so that the running string 70 rotates relative to the first

casing string 60. The running string 70 is removed from the wellbore 25.

[0076] The plug 85 may then be threaded onto the coupling 65, as shown in Figure
4. The plug 85 prevents debris from polluting the first casing string 60 during
subsequent operations involving forming the second wellbore 95. The lugs 115 and
120 act as an anti-rotation device while the apparatus for providing torque rotates
and threads the plug 85 onto the coupling 65. Figure 4 shows the plug 85
threadedly connected to the coupling 65. The plug 85 is used in a preferable
embodiment of the present invention, but it is also contemplated that the present

Invention may proceed without use of the plug 85.

[0077] Next, referring to Figure 5, the drill string 90 is inserted into the surface casing
35. The drill string 90, including the cutting structure 91, may be the same as or
different from the drill string 55 and cutting structure 56 utilized to drill the first
wellbore 50, with respect to diameter of the wellbore which the drill string 90 is
capable of drilling as well as other aspects. Preferably, the drill string 90 and cutting
structure 91 are configured to directionally drill a deviated second wellbore 95, as
described above in relation to the drill string 90 and cutting structure 91. The larger
diameter of the second slot 80 relative to the first slot 75 allows the drill string 90 and
cutting structure 91 to pass through the second slot 80. As stated above, the first
wellbore 50 is drilled prior to the presence of the template 100, so the drill string 55

and cutting structure 56 outer diameters are not limited to the diameter of the first
slot 75.

[0078] Figure 5 shows the drill string 90 driling a second wellbore 90 which is
deviated outward relative to the first wellbore 50 at an angle. The second wellbore
90 may be drilled from any portion of the extended wellbore 45 at any angle with
respect to vertical. The second wellbore 90 is not required to be deviated at an
angle. If desired, the second wellbore 90 may be drilled downward in line with the
second slot 80. The drill string 90 is then removed from the second wellbore 95, the

extended wellbore 45, and the surface casing 35.

[0079] Referring to Figure 6, the second casing string 105 is placed within the
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surface casing 35 and through the second slot 80. The funnels 81 and 82 guide and
. orient the second casing string 105 to place the second casing string 105 into
position to enter the second wellbore 95. The second casing string 105 Is
manipulated to angle into the second wellbore 95. The extended wellbore 45 allows
room for manipulation of the orientation of the first casing string 60 and the second

casing string 105 when inserting and lowering the first and second casing strings 60

and 105 within their respective wellbores 50 and 95.

[0080] After the second casing string 105 is lowered into the second wellbore 95 to
the desired depth, cement 106 may be introduced into the second casing string 105.
The cement 106 flows through the second casing string 105, out the lower end (not
shown) of the second casing string 105, and up through the annulus between the
second casing string 105 and the second wellbore 95. Just as with the first casing
string 60 within the first wellbore 50 described above, the cement 106 may
alternately only partially fill the annulus between the second casing string 105 and
the second wellbore 95, or the cement 106 may be allowed to fill a portion or all of
the extended wellbore 45, cement shoe 40, and/or surface casing 35. Cement 106
Is not necessary if some other means of suspending the second casing string 105 in
place within the second wellbore 95 is utilized. Further, as shown In Figure 25, a
third casing string 130 may be placed in a third wellbore 135 In a similar manner as

described herein.

[0081] Finally, the plug 85 is removed by unthreading the threadable connection
between the lower end of the plug 85 and the upper end of the coupling 65. The
casing string 110 is threaded onto the coupling 65 by threadedly connecting the
lower end of the casing string 110 to the upper end of the coupling 65. In this
manner, the first casing string 60 is “tied back” to the surface 20 by the casing string
110, which allows fluild communication through the first casing string 60 to the
surface 20 for subsequent wellbore operations, including hydrocarbon production

operations.

[0082] Figure 8 shows the final step In the operation of an embodiment of the
present invention. After the first casing string 60 is tied back to the surface 20,
sealing elements 61 and 62, preferably packers, and gripping elements 63 and 64,

preferably slips, within the dual casing hanger 67 may be activated to grip upper
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portions of the casing string 110 and the second casing string 105. At this point, the
casing strings 60 and 105 are preferably approximately 7.7 inches apart, as
measured from the central axis of the first casing string 60 to the central axis of the
second casing string 105, and the template 100 is preferably configured to induce
this amount of separation. As measured from the center of the dual hanger 67, the
distance to the central axis of the second casing string 105 is preferably
approximately 3.85 inches. It is contemplated that the first and second casing
strings 60 and 105 may be any distance apart from one another, so the present
iInvention i1s not limited to the above preferable distance measurements. As an
aiternative to using the dual hanger 67 to hang the casing strings 60 and 105, the
casing strings 60 and 105 may be hung by including a coupling with a shoulder of
each casing string rather than using the sealing elements 61 and 62 and the
gripping elements 63 and 64 to hang the casing strings 60 and 105. Any known
method of suspending the casing strings 60 and 105 known to those skilled in the art
may be utilized in lieu of the dual casing hanger 67.

[0083] The first and/or second wellbores 50 and 95 may then be completed by using
packers (not shown) to straddle one or more areas of interest within the formation
15. Perforations are formed through the first and/or second casing strings 60 and
105, the cement 52 and/or 106, and the area of interests within the formation 15.
Hydrocarbon production operations may then proceed.

[0084] A second embodiment of the present invention, shown in Figures 9-16, also
Involves drilling and completing two wellbores below the same wellhead without
moving the wellhead. A surface casing 210 is shown in Figure 9 disposed within a
wellbore 220 formed in an earth formation 205. Although the wellhead is not shown,
the surface casing 210 extends from the wellhead, and the wellhead is located
above the wellbore 220 and within a blowout preventer (not shown). The surface
casing 210 is set within the wellbore 220, preferably by a physically alterable
bonding material such as cement 225. Cement 225 preferably extends through at
least a portion of the annulus between the outer diameter of the surface casing 210
and a wall of the wellbore 220. In the alternative, one or more hanging tools or other
hanging mechanisms known to those skilled in the art may be utilized to set the
surface casing 210 within the wellbore 220.
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[0085] The surface casing 210 includes a first casing portion 210A, second casing

portion 210B, crossover casing portion 210C, and third casing portion 210D. A float
' shoe (not shown) having a one-way valve may optionally be located at a lower end
of the third casing portion 210D to facilitate cementing of the surface casing 210
within the wellbore 220. Casing portions 210A, 210B, 210C, and 210D are
operatively connected to one another, and may be threadedly or otherwise
connected to one andther. Preferably, the lower end of the first casing portion 210A
is connected to the upper end of the second casing portion 210B, the lower end of
the second casing portion 210B is connected to the upper end of the crossover
casing portion 210C, and the lower end of the crossover casing portion 210C is

connected to the upper end of the third casing portion 210D.

[0086] The first casing portion 210A has a first inner diameter. Preferably, the first
casing portiOn 210A diameter is approximately 13 3/8-inch, with a drift diameter of
approximately 12 %4 inches and an inner diameter of approximately 12.415 inches,
although the first casing portion 210A diameter is not limited to this size. Also, the
first casing portion 210A is preferably 1000 feet in length, although the casing
portion 210A may extend any length. The second casing portion 210B has an inner
~diameter which is preferably substantially the same as the first inner diameter. The
second 'casing portion 210B is drillable, preferably constructed of a fiberglass
material, to allow drilling of a second wellbore 260 therethrough (see Figure 13).
The fiberglass material also allows communication of signals of logging-while-
drilling, measurement-while-drilling, or other steering tools therethrough while drilling

a second wellbore 280 (see description of operation below).

[0087] The crossover casing portion 210C has an inner diameter at its upper end

which is preferably substantially the same as the first inner diameter. After

extending at the first inner diameter for a length, one side of the wall of the '

crossover casing portion 210C angles inward at angled portion 212 so that the
crossover casing portion 210C eventually becorhes a second, smaller inner diameter
and extends at this second inner diameter for a length to form a leg from the surface
casing 210. Therefore, the crossover casing portion 210C forms an off-centered
crossover, where the centerline of the maximum inner diameter portion of the

surface casing 210 is not coaxial with the centerline of the minimum inner diameter
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portion of the surface casing 210. The third casing portion 210D extends from the
lower end of the crossover portion 210C and has an inner diameter substantially the

same as the second inner diameter. The third casing portion 210D, although not
limited to this size, is preferably 8 5/8-inches in diameter.

[0088] Figure 10.shows a first wellbore 230 extending from the wellbore 220. The
first wellbore 230 is preferably a hole of 7 7/8-inches in diameter drilled into the earth
formation 205, but the hole may be of any diameter. As shown, the first wellbore
230 extends in a direction away from the centerline of the third casing portion 210D.
It is also within the scope of the present inventidn that the first wellbore 230 may

extend substantlally vertically or at any other trajectory away from the centerline of
the third casing portion 210D. ) |

[0089] Also shown in Figure 10 is a drill string 235 capable of forming the first
wellbore 230 within the formation 205 by drilling into the earth formation 205. The
drill string 235 includes generally a ~runnihg tool connected to a drill bit 240, wherein
the drill bit 240 includes any earth removal member known to those skilled in the art.
One or more measurement devices may be located on the drill string to allow
determination and optimization of the orientation and trajectory of the drill string 235
within the formation 205 while drilling, including any Iogg'ing-while-drilling tools or
measuring-while-drilling tools, or any other steering tools known to those skilled in
the art.

[0090] Additional components are shown in Figure 11. A running string 255 capable
of conveying a diverting tool 250 into the wellbore 220 is shown operatively
connected to the diverting tool 250. The diverting tool 250 is capable of diverting or
guiding a mechanism or tubular body at an angle from the centerline of the first inner
diameter portion of the surface casing 210.

[0091] Preferably a whipstock, the diverting tool 250 is épecial'ly\ shaped to conform
- with the shape of the crossover casing portion 210C of the surface casing 210 and
to prevent rotation of the diverting tool 250 relative to the surface casing 210. The
angled portion 212 of the inner diameter of the surface casing 210 in which the
surface caSing 210 changes from the first inner diameter to the smaller, second
inner diameter and the angled portion 252 of the diverting tool 250 have
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substantially the same slopes to mate with one another when the diverting tool 250
rests on the angled portion 212. Additionally, the side 251 of the diverting tool 250
opposite the angled portion 212 is essentially longitudinal to conform with the
generally longitudinally dispose‘d' inner wall of that side of the surface casing 210
iInner diameter.

- [0092] An extending end 253 of the diverting‘ tool 250 is generally tubular-shaped
and of an outer diameter substantially the same as the second inner diameter of the
surface casing 210 to allow the extending end 253 to fit w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>