
TUBING SHOE The present invention relates to a tubing shoe, and in
particular, but not exclusively, to liner shoe or a casing shoe for use in
the downhole environment in wellbores. A tubing shoe is typically used to
help emplace tubular casing sections or liners in a desired section of a
wellbore, and is widely used in the oil and gas exploration and production
industry. A tubing shoe is typically connected to the leading end of a
string of tubing to be emplaced in the well, and has a nose which is
shaped, typically tapered, to push aside deposits and debris and fluids as
it is run down hole into the wellbore. It is typically formed with a
thickened tip so that it is strong enough to remain intact while the tubing
is being inserted into the well, and to withstand impacts from debris and
or other components in the wellbore. When a required wellbore depth is
reached during a drilling phase, the newly drilled borehole is normally
lined with metal tubing, such as casing or liner. The tubing is usually
formed from discrete lengths which are connected end to end in a string as
the tubing is run into the borehole. When the bottom of the tubing string
reaches the end of the drilled section, or the required depth for the
tubing, the string is installed at that location by introducing cement to
an annular space formed between an outer surface of the tubing string and
the inner wall of the borehole. The inner wall of the borehole can be the
newly drilled formation, or it can comprise a section that was lined in an
earlier operation. The cement is typically 



pumped under pressure from the surface down through the inside of the
tubing string and emerges through a flow passage of the tubing shoe intothe
borehole. Due to the applied pressure, the cement flows out of the nose and
up towards the surface along the outside of the tubing string in the
annular space surrounding the tubing and is left to set thereby securing
the tubing string in place. The tubing seals the borehole, prevents the
formation walls from collapsing into the bore, and provides a lined hole of
consistent diameter through which equipment can be introduced in controlled
conditions to carry out later stage operations in the well. After the
tubing is positioned as described above, a drill string may be inserted
through the inner bore of the tubing and used to drill out through the nose
of the shoe so that it can access, through the tubing, the open formation
at the bottom of the hole, and drill a further section of the well. As it
is drilled through, the nose breaks up and the thickened tip of the nose
typically falls off as a single large block, into the well. This can be
problematic because large blocks of this nature may interfere with the
cutting function of the drill bit, and in some cases may act as a
low-friction bearing for the bit so that it is prevented from engaging
properly to cut into the formation. According to a first aspect of the
invention there is provided a tubing shoe comprising: a body adapted to be
connected to a section of tubing to be emplaced in a wellbore; and a nose
provided on the body; 



wherein the nose includes a failure guide structure for controlling
break-up of the nose upon being drilled out from inside the nose.The
failure guide structure is adapted to fail during drilling, typically
resulting in a reduction in the strength of the nose, and typically
facilitating rapid break up of the nose in a consistent and predictable
manner, typically at a predictable stage during the drill-out process.
Typically, the nose is adapted to be drilled out from inside the nose. The
nose can be provided at the end of the body. The nose can be eccentric. The
failure guide structure may be adapted to control break up by limiting the
maximum size of pieces of the nose broken off upon drill out. The failure
guide structure may facilitate fracture, optionally by defining weakened
areas of the nose which are prone to failure upon drilling. More
specifically, the failure guide structure may include at least one
discontinuity formed in a wall of the nose, for facilitating failure of the
nose in the region of the discontinuity when the nose is drilled.
Optionally, the failure guide structure has a plurality of such
discontinuities formed in the wall of the nose. The failure guide structure
can be provided at the outer end of the nose wall (e.g. at the outer
surface). The discontinuities may be formed by the removal of material from
the wall of the nose, and can be in the form of slots, bores, partial
bores, punctures and/or perforations or the like. One or more such
discontinuities may extend from an outer surface of the nose. Alternatively
or in addition, oneor more of the discontinuities may extend from an inner
surface of the nose. 



The discontinuities may extend from an opening provided in the inner or
outer surfaces and may define a gap or cavity in the wall of the nose. In
certain embodiments, one or more of the discontinuities may extend through
the wall of the nose, for example in the form of a throughbore. In some
embodiments, one or more of the discontinuities may extend a certain
distance into the nose wall, without reaching across to the other side of
the wall. One or more discontinuities may be blind ended bores, typically
extending from the outside of the shoe toward the inside. One advantage of
arranging at least some of the discontinuities in this way is that the
inner surface of the shoe is then stronger than the outer surface of the
shoe, and so the relatively stronger inner surface holds the shoe intact
through the insertion process. However, when the nose of the shoe is
drilled from the inside out, the break up of the nose occurs in a
predictable manner, when the drill bit reaches (e.g. the blind end of) one
or more discontinuities. Optionally, the drill bit reaching this depth in
the nose of the shoe can interconnect all discontinuities having the same
depth of blind ended bore. The resulting reduction in the strength of the
nose can cause relatively rapid break up of the nose in a consistent and
predictable manner, and at a predictable stage during the drill-out
process. The one or more discontinuities may be arranged to define or
delimit subregions of the nose, for example prismatic sub-blocks bounded,
at least in part, by one or more of the discontinuities. One or more
discontinuitiescan be arranged at the borders or apexes of the sub regions,
e.g. at the corners. The nose is thereby adapted or pre-disposed for
preferred break 



up into pieces of a size dependent on, determined by and/or corresponding
to the size of the sub-regions. The discontinuities can be aligned in
straight or arcuate lines to define the sub-regions. The tubing shoe is
typically provided with one or more flow ports, and one or more
discontinuities may be provided in a portion of the wall of the nose
located between flow ports. The tubing shoe and/or the nose may be provided
with cutting or milling blades or surfaces, and one or more discontinuities
may be provided between blades. The nose may be connected to the body of
the tubing shoe at a fixing point, for example, via engaging pins or a
screw thread. One or more discontinuities may be provided in a wall of the
nose in a region between fixing points. One or more discontinuities may be
provided in the wall of the nose in a region between any one of a flow
port, a fixing point or a blade. Alternatively or in addition, one or more
discontinuities may typically be provided in the wall of the nose in a
region between the tip of the nose and any one or more flow ports, cutting
blades, and/or fixing points. One or more of the discontinuities may have
an axis substantially parallel to and coincident with a longitudinal axis
of the tubing shoe. Typically, one or more of the discontinuities may have
an axis which is substantially parallel to and spaced apart from the
longitudinal axis.Alternatively or in addition, one or more of the
discontinuities may have axes, for example longitudinal axes of bores,
which are inclined with respect to the longitudinal axis of the tubing
shoe, or with respect to the 



axes of other discontinuities. Axes of one or more of the discontinuities
may be oriented along intersecting directions. Two or more of the
discontinuities may be interconnected. Where there is a plurality, the
discontinuities may be arranged in groups or sub-sets of discontinuities.
Each group or subset of discontinuities may have a characteristic kind,
length, orientation, position, such as referred to above in relation to the
one or more discontinuities in their own right, and the characteristic may
be consistent or form a set relationship between members of the subset or
group. In one embodiment, a sub-set has discontinuities spaced apart on a
straight or curved line, for example, around a circumference of the nose.
Alternatively or in addition, a sub-set may have a series of
discontinuities spaced evenly or unevenly apart along on a straight line in
cross-section across at least part of the nose. The failure guide structure
may include a plurality of such lines, wherein one line is angled with
respect to a second line. Each sub-set may be associated with a particular
cross-sectional plane intersecting the nose, and each subset may have a
different spacing. In one embodiment, one or more discontinuities may be
spaced evenly or unevenly apart along on an arcuate line in cross-section
across at least part of the nose. The failure structure may include a
plurality of such lines, wherein one line is angled with respect to a
second line, for example, such that their axes intersect. Each sub-set may
be associated with a particularcross-sectional plane intersecting the nose,
and each subset may have a different spacing. 



The nose may be tapered, and typically has conical or frustoconical shape.
The nose is typically formed from a metal, such as aluminium or other like
materials which are sufficiently strong to withstand exposure to the
borehole environment, but which can be drilled out using a standard drill
bit when required. One or more discontinuities may be spaced apart from
each other around a circumference of the nose and a different spacing may
be adopted between discontinuities according to the circumferential length,
thus, the circumferential spacing between discontinuities may not be
consistent within the group and may reduce as the nose tapers toward the
tip. The nose may have a hollow nose body having an inner surface defining
one or more steps. The surface is configured to be drilled by a drill bit
for drill out of the nose, and the steps may present a high-pressure
contact point or area for contact with the drill bit. In embodiments where
the discontinuities include partial bores, the partial bores are located
between an outer surface of the nose and the inner wall. The partial bore
may be positioned radially to align with the steps and/or step corners
and/or step edges or faces of the inner surface, and/or the partial bores
may be positioned with an end of the partial bore spaced a pre-determined
distance from the internal wall and/or step. This configuration allows
break up of the nose to be readily initiated on engagement of the drill
bit, and provides a short distance between the ends of the bore and the
inner surface allowing the one or more bores to readily influence the
manner of break up at the early stages of being drilled out. Some or all of
the bores 



may have a different depth, width, length, and/or cross-sectional shape.In
some embodiments, discontinuities may extend through the nose wall, and the
failure guide structure may further include a fracture web, which initially
may hold together separable sub-blocks of the nose wall, such as may be
defined by the discontinuities. The fracture web may be adapted to be
engaged by a drill bit directly or indirectly via another surface to
fracture and release the sub-blocks when drilled out. The fracture web may
be a mesh structure separating blocks of the nose wall whilst holding the
blocks in place until drilled out. The mesh structure may be formed from a
different material to the nose material, and which may have favourable
fracture characteristics, for example a shattering characteristic, to
facilitate release of the blocks. According to a second aspect of the
invention, there is provided a method of drilling a wellbore, the method
comprising: a . coupling a tubing shoe having a nose with failure guide
structure to a tubing string; b. running the string into a well to an
installation location; c . drilling out through the nose of the tubing shoe
into the wellbore formation; and d . controlling break up of the nose via
the failure guide structure. The method may include forming one or more
discontinuities in the nose of the tubing shoe. The various aspects of the
present invention can be practiced alone or in combination with one or more
of the other aspects, as will be appreciated by those skilled in the
relevant arts. The various aspects of the invention 



can optionally be provided in combination with one or more of the optional
features of the other aspects of the invention. Also, optional
featuresdescribed in relation to one embodiment can typically be combined
alone or together with other features in different embodiments of the
invention. Various embodiments and aspects of the invention will now be
described in detail with reference to the accompanying figures. Still other
aspects, features, and advantages of the present invention are readily
apparent from the entire description thereof, including the figures, which
illustrates a number of exemplary embodiments and aspects and
implementations. The invention is also capable of other and different
embodiments and aspects, and its several details can be modified in various
respects, all without departing from the spirit and scope of the present
invention. Accordingly, the drawings and descriptions are to be regarded as
illustrative in nature, and not as restrictive. Furthermore, the
terminology and phraseology used herein is solely used for descriptive
purposes and should not be construed as limiting in scope. Language such as
"including," "comprising," "having," "containing," or "involving," and
variations thereof, is intended to be broad and encompass the subject
matter listed thereafter, equivalents, and additional subject matter not
recited, and is not intended to exclude other additives, components,
integers or steps. Likewise, the term "comprising" is considered synonymous
with the terms "including" or "containing" for applicable legal purposes.
Any discussion of documents, acts, materials, devices, articles and the
like is included in the specification solely for the purpose of providing a
context 



for the present invention. It is not suggested or represented that any or
all of these matters formed part of the prior art base or were common
general knowledge in the field relevant to the present invention.In this
disclosure, whenever a composition, an element or a group of elements is
preceded with the transitional phrase "comprising", it is understood that
we also contemplate the same composition, element or group of elements with
transitional phrases "consisting essentially of, "consisting", "selected
from the group of consisting of, "including", or "is" preceding the
recitation of the composition, element or group of elements and vice versa.
All numerical values in this disclosure are understood as being modified by
"about". All singular forms of elements, or any other components described
herein including (without limitations) components of the apparatus to
collect cuttings are understood to include plural forms thereof and vice
versa. In the accompanying drawings: Figure 1 is a sectional representation
of a tubing shoe, including a main body and a nose cone shown in a
disassembled configuration, according to an embodiment of the invention;
Figure 2 is a 3/4 sectional view of the tubing shoe of Figure 1 with the
body and nose cone shown in an assembled configuration; Figure 3 is a
perspective view of the tubing shoe of Figures 1 and 2; Figure 4 is an
end-on contour view of the tubing shoe of the above figures looking toward
the nose cone; Figure 5 is a cross-sectional view along the line A-A' of
Figure 1; 



Figure 6 is a cross-sectional view along the line B-B' of Figure 1; Figure
7 is a schematic 3D representation of an arrangement of bores in a wall of
a nose of a tubing shoe according to a further embodiment of the invention;
Figures 8 and 9 are end-on contour views similar to Fig. 4, looking toward
the nose cone of two alternative tubing shoe noses having different
patterns of failure guide structures; Figures 10 and 11 are views similar
to figs 5 and 6 of a further embodiment of a nose of a tubing shoe; and
Fig. 12 is a side view of the embodiment of figs 10 and 11. A tubing shoe
10 has a main body 12 and a nose 14, as shown in Figure 1 in a disassembled
arrangement, for clarity. The tubing shoe is assembled for use as can be
seen with further reference to Figure 2, in which the nose 14 is fitted to
an end 12e of the main body, which in turn is configured to be coupled to a
tubing string (not shown) at an up-hole end 12u of the shoe. In this
example, the nose 14 is typically a unitary, generally hollow structure
optionally formed from aluminium, and having a wall 14w which defines an
outer surface 14s of the nose extending from the walls of the main body and
tapering toward a nose tip 14t. A number of partial bores 14p are provided
through the outer surface and into the wall 14w typically introducing
discontinuities to the wall of the nose 14 that act to control break-up of
the nose when it is to be drilled out from inside the shoe 10. The
arrangement of discontinuities typically acts to limit the size of pieces
broken off from the nose 14 as a result of the drill through process. 



In terms of general structure of the tubing shoe, the nose 14 has a tubular
end portion 14e which fits tightly into the bore of a complementary
receiving section 12r of the main body, and is attached to the main body 12
by retaining pins 16 . The retaining pins 16 are provided through locking
holes 12 1 in the receiving section 12r, which are spaced circumferentially
around the receiving section, so that the pins 16 engagewith recessed slots
14b in an outer face 14o of the tubular end portion of the nose. The
recessed slots 14b accommodate limited rotation of the nose with respect to
the main body, around its central axis, to facilitate its running in the
wellbore environment. The pins 16 also retain the nose 14 from axial
displacement with respect to the main body. The nose 14 typically has a
generally conical shape, and in this example is an asymmetric frustocone.
In this way, the nose cone is positioned at a leading end of the tubing
shoe to facilitate running the tubing into the well to a tubing
installation location. In order to help run the tubing into the well, the
shoe 10 has angled milling blades 12b on its outer surface which have
cutting surfaces designed to cut into the well formation as the string is
rotated and run into the well. In addition, the nose 14 is provided with
circumferential fluid outlet ports 14f extending through the nose wall 14w.
The arrangement of ports 14f is shown in Figure 3 where the individual
ports 14f form an angle with respect to the true radial direction of the
tool. The ports 14f are directed backwards toward the up-hole end 12u so
that fluid pumped through the ports 14f is typically directed backwards and
upwards onto the blades 12b to help cool them during running in, and to
clear them from debris. Flow 



channels are located between the blades 12b to facilitate upward flow of
well fluids past the tool in the wellbore annulus (not shown) surrounding
the shoe and the tubing. The nose structure and arrangement of bores 14p is
described now in more detail. The partial bores 14p of this example are
aligned longitudinally, in parallel to a longitudinal axis 18 of the shoe,
spaced apart from each other and the longitudinal axis 18 . The partial
bores 14p extend from openings in the outer surface 14s and terminate in
the wall 14w ashort distance from an inner surface of the wall 14i
configured to be met by a drill bit upon being drilled through the nose.
The bores 14p and bore openings typically define sub-regions of the wall
14w between the bores 14p, governing the maximum size of the pieces which
are able to break apart from the nose 14 when it is drilled out. The bores
14p are also typically arranged in groups or sub-sets of closely spaced
bores, located in the wall in between the flow ports 14f and the central
port 14c, to ensure that this region will tend to break into many small
pieces. A limited distance from the inner wall to the terminated end of the
partial bores 14p means that the drill bit (not shown) can engage the inner
wall and readily penetrate to cause the nose 14 to fracture under control
and guidance of the partial bores 14p. In some embodiments, the terminated
ends of the some of the partial bores can be arranged in the same plane,
optionally in a manner that matches the outer surface of the drill bit to
be used, so that the drill bit advancing through the nose 14 reaches a
number (e.g. optionally all) of the terminated ends of the partial bores at
the same time. The effect of 



this is that the regions bounded by the partial bores that are reached at
the same time by the drill bit advancing through the nose will be weakened
substantially as the bit moves into the partial bores, and preferential
break up of that region will be more likely to occur at that point of the
drill through process. The inner surface 14i is also provided as a stepped
surface which defines a succession of edges which present high pressure
contact points for the drill bit. This helps the drill bit to bite into the
nose piece and initiate break up of the nose more effectively. In addition,
in Figure 1 and also in Figure 6, a number of circumferentially-spaced
radial slots 14m are milled into thetubular end portion 14e toward an
up-hole end 12u. This structure of the tubular end 14e is also designed to
help break up of the nose 14 into small pieces when drilled out. In
addition in Figures 3 and 4 , the partial bores 14p of particular sub-sets
of bores are spaced apart from each other at generally even intervals
across the surface 14s and along pre-defined lines 141. The respective
lines 141 are typically oriented on intersecting directions angled with
respect to each other. In contour view in Figure 4 , the bores 14p are also
typically evenly spaced circumferentially around the nose 14, at different
cross-sectional planes. The spacing between bores of a specific
circumference decreases as the nose 14 tapers toward the tip 14t. In other
embodiments, the bores are distributed differently. Figure 7 shows an
example arrangement of bores 114p similar to the bores above, but where the
bore axes 114x are oriented at different angles to each other. The bores
114x define a prismatic sub-block 114 k in the wall of the 



nose 114, which is susceptible to break off in the form indicated, or to at
least lead to break off of a piece that is dimensionally similar to that of
the block defined between bores 114p. In this way, the positioning of bores
114p, and the definition of sub-regions of the nose controls how the nose
will break up when drilled out. In the embodiment of Fig. 8, the bores 2
14p are similar to the bores 14p above but are more numerous and closer
together than in the first example (contrast Fig. 4 with Fig. 8) and make
the nose 214 more susceptible to break up into smaller pieces along the
lines 2141 than the nose 14. Accordingly the pattern of the bores can be
changed to obtain a particularly desirable break-up behaviour from the nose
214.In the embodiment shown in Fig. 9, the bores 3 14p are similar to the
bores 14p above but the radial dispersion of the bores 3 14p is not
uniform, and the bores 3 14p are more densely packed at the centre of the
nose 314 than at the radial periphery (contrast Fig. 8 with Fig. 9) and
this makes the nose 314 more susceptible to break up into smaller pieces
along the lines 3141 at the centre of the nose, which is often the main
source of the larger pieces that tend to adversely affect drilling. Thus
the pattern of the bores can be changed to influence whether larger pieces
of the broken up nose are derived from the periphery rather than the
centre. Of course the skilled person will understand that these examples
are only illustrative, and other patterns can be used without departing
from the scope of the invention. A further embodiment of a nose 4 14 is
shown in Figs 10-1 2 . The nose 4 14 is adapted to connected to a body 12
as described for previous 



examples. The Fig. 10-1 2 embodiment has similar features to the previous
embodiments, which are designated with the same reference number prefixed
by "4". In the nose 414, the wall 4 14w is partly made up of an interlacing
fracture mesh or web or lattice 4141 formed by interlocking linear strips
surrounding weakened areas or spaces, creating a honeycomb structure with
the spaces or weakened areas supported between the linear strips of the
lattice. The lattice 4141 and optionally the whole of the nose 414 can
optionally be cast, for example using lost wax casting procedures. The
spaces or weakened areas in between the supporting strips of the lattice
4141 provide discontinuities in the wall 4 14w. The lattice 4141 presents
an internal surface which is arranged to be met and penetrated by a drill
bit, causing the lattice 4141 to break up and thereby release small and
discrete segments leading to break up of the nose.Optionally the nose 414
is eccentric with one wall 4 14w thicker than the other, so that the drill
bit which is aligned with the central axis 4 18 will penetrate through the
outer surface 414s of the nose on one side (with the thinner wall) before
the other, therefore retaining the tip 4 14t on the nose for longer during
the drilling process, and increasing the grinding effect of the drill bit
on the tip 4 14t. In this embodiment, the fragment size can typically be
substantially pre determined on fabrication of the nose, and the lattice is
typically designed to cooperate with the fragments to hold them together as
required and release them in a generally predictable manner during
drilling. The fragments can be small and regularly spaced, for example,
like the regular 



interconnections between the strips of the lattice 4141, or can be formed
as larger segments of the wall which can be themselves interconnected by
lattice structures. In some cases, the lattice structure and fragment
spacing can be irregular. In some embodiments, the nose 414 can optionally
have bores and/or slot discontinuities in the nose 414 similar to the bores
14p and similar in the previous embodiments, in addition to the lattice
structure 4141. In various other embodiments, the lattice may form a
discontinuity in the nose, and may be formed of a different material to the
nose segments. However, in this embodiment, the lattice 4141 may be formed
from an intact web of the same material, from which the segments are pre
cut or drilled or cast or otherwise machined or formed to fail at specific
areas during the drilling process. In some examples, through bores may be
provided to penetrate completely through the nose cone wall instead of the
partial bores, but in such embodiments the through bores would not be used
primarily for fluidcirculation. In addition, the bores may be replaced by
slots or other discontinuities, and could be plugged with a different
material, for example a plastics plug, to provide a discontinuity in terms
of its material. In use, the tubing shoe 10 with partial bores 14p, 114p
formed in the nose cone wall 14w is typically attached to the main body 12
of the shoe 10, which in turn is typically attached to the tubing to be
installed in the well. The tubing, with the tubing shoe at the leading end
of the tubing string, is run into the well to a desired depth. The shoe
circulates fluid into the well ahead of the string as it is introduced. The
tubing is then secured in place 



in conventional fashion, typically by pumping cement into the annular
wellbore space surrounding the tubing, which is then left to set. Once
installed, a drill string is run into the well through the inside of the
tubing and drills out the nose 14 so that it can bore into the next section
of the well downhole. As the drill bit engages an internal surface 14i of
the nose 14 of the tubing shoe, it bites into it and causes it to fracture
and break up. The partial bores which pierce into the outer surface and
wall of the tubing shoe nose cone, act to guide the break up of the nose
cone into pieces of debris limited in size as controlled by the bores, by
virtue of their configuration, and arrangement in the nose wall 14w as
described above. The nose debris from the broken nose is then readily
washed out of the well with the drilling fluid used in the drilling
process. Embodiments of the present invention provide a number of
advantages. In particular, break up of the tubing shoe nose is facilitated
so as to reduce the time required to conduct the drill out operation. This
in turn provides cost savings. In addition, it controls the size of the
pieces of debris broken off the nose, reducing wear and interference of
debris with the drilling bit as the drilling operation is progressed into
the formation.Various modifications and improvements can be made within the
scope of the present invention described herein.Claims 1 A tubing shoe
comprising: a body adapted to be connected to a section of tubing to be
emplaced in a wellbore; and a nose provided on the body; wherein the nose
includes a failure guide structure for controlling 



break-up of the nose upon being drilled out from inside the nose. 2 A
tubing shoe as claimed in claim 1, wherein the failure guide structure
limits the maximum size of pieces of the nose broken off upon drill out. 3
A tubing shoe as claimed in claim 1 or claim 2, wherein the failure guide
structure defines weakened areas of the nose which are prone to fracture
upon drilling. 4 A tubing shoe as claimed in any preceding claim, wherein
the failure guide structure includes at least one discontinuity formed in a
wall of the nose, adapted to facilitate failure of the nose in the region
of the discontinuity when the nose is drilled. 5 A tubing shoe as claimed
in claim, wherein the discontinuity is in a form selected from the group
comprising a slot, a bore, a partial bore, a puncture and/or a perforation.
6 A tubing shoe as claimed in claim 4 or claim 5, wherein the at least one
discontinuity extends from an outer surface of the nose.7 A tubing shoe as
claimed in any one of claims 4-6, wherein the at least one discontinuity
extends from one surface of the wall of the nose, partially into the wall
of the nose, without reaching across to the other surface of the wall. 8 A
tubing shoe as claimed in any one of claims 4-7, wherein the at least one
discontinuity comprises a blind ended bore. 9 A tubing shoe as claimed in
any one of claims 4-8, wherein the tubing shoe has a longitudinal axis, and
wherein at least one discontinuity has an axis substantially parallel to
the longitudinal axis of the tubing shoe. 



10 A tubing shoe as claimed in any one of claims 4-9, wherein the failure
guide structure has a plurality of discontinuities formed in the wall of
the nose. 11 A tubing shoe as claimed in claim 10, wherein the plurality of
discontinuities comprise a plurality of blind ended bores extending from
the outer surface of the wall of the nose toward the inner surface of the
wall of the nose, and wherein at least some of the plurality of blind ended
bores terminate at a common axial depth of the nose, whereby a drill bit
reaching this common depth in the nose of the shoe interconnects all
discontinuities having the same depth of blind ended bore. 12 A tubing shoe
as claimed in claim 10 or claim 11, wherein the plurality of
discontinuities are arranged in the nose to define or delimit subregions of
the nose, bounded, at least in part, by one or more of the discontinuities,
whereby the nose is adapted to break-up into pieces of a size dependent on,
determined by and/or corresponding to the size of the sub-regions.13 A
tubing shoe as claimed in any one of claims 10-1 2, wherein one or more of
the discontinuities have axes that are inclined with respect to the
longitudinal axis of the tubing shoe. 14 A tubing shoe as claimed in any
one of claims 10-1 3, wherein two or more of the discontinuities have axes
that are oriented along intersecting directions. 15 A tubing shoe as
claimed in any one of claims 10-1 4, wherein the discontinuities are
arranged in sub-sets of discontinuities, with each member of each subset
having a shared characteristic shape, depth, kind, 



length, orientation, alignment or position. 16 A tubing shoe as claimed in
claim 15, wherein sub-sets of discontinuities are spaced apart along at
least one straight or arcuate line on the nose. 17 A tubing shoe as claimed
in claim 16, wherein the failure guide structure includes at least two
subsets of discontinuities, and wherein one line is angled with respect to
a second line, whereby the axes of the lines intersect. 18 A tubing shoe as
claimed in any preceding claim, wherein the nose has a hollow nose body
having an inner surface defining one or more steps. 19 A tubing shoe as
claimed in claim 18, wherein the failure guide structure incorporates
discontinuities in the form of partial bores extendingat least part of the
distance between an outer surface of the nose and the inner wall, and
wherein the partial bores are positioned to align with the steps and/or
step corners and/or step edges or faces of the inner surface, and wherein
the partial bores terminate with an end of the partial bore spaced a
pre-determined distance from the internal wall and/or step. 20 A tubing
shoe as claimed in any preceding claim, wherein the failure guide structure
comprises a lattice. 2 1 A tubing shoe as claimed in any preceding claim,
wherein the nose is eccentric around a central axis of the nose, so that a
drill bit which is aligned with the central axis of the nose is guided by
the central axis to penetrate through an outer surface of one side of the
nose before the other. 



22 A method of drilling a wellbore, the method comprising: a . coupling a
tubing shoe having a nose with failure guide structure to a tubing string;
b. running the string into a well to an installation location; c . drilling
out through the nose of the tubing shoe into the wellbore formation; and d
. controlling break up of the nose via the failure guide structure. 


