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cutting blades 42 for washing away driling generated cuttings. A packer 62 on the drill bit 40 selectively seals with an inner surface

of the wellbore 22 to form a space 64. Deploying the packer 62 at a designated spot In the wellbore 22 defines a fracturing zone Z
In the wellbore 22. Closing the nozzles 46 while opening side ports on the body, delivers fracturing fluid into the space 64, A
pressurizing system 20 can be included to pressurize the fluid so that pressure in the space 64 overcomes the formation strength
and fractures the formation adjacent the enclosed space 64. The packer 62 can be released, drilling can resume, and fracturing

can occur at a different depth in the wellbore 22.
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(57) Abstract: A system 20 for a drilling and fracturing a wellbore 22 in a

single trip includes a drill string 26, drill bit 40, and a fluid flow means for
delivering tfluid through the string and drill bit 40. The drill bit 40 includes a
body with cutting blades 42. and nozzles 46 between the cutting blades 42 for
washing away drilling generated cuttings. A packer 62 on the drill bit 40 se-
lectively seals with an mner surface of the wellbore 22 to form a space 64.
Deploying the packer 62 at a designated spot in the wellbore 22 defines a
fracturing zone Z in the wellbore 22. Closing the nozzles 46 while opening
side ports on the body, delivers fracturing fluid mto the space 64, A pressur-
1zing system 20 can be mcluded to pressurize the fluid so that pressure in the
space 64 overcomes the formation strength and fractures the formation adja-
cent the enclosed space 64. The packer 62 can be released, drilling can re-
sume, and fracturing can occur at a different depth in the wellbore 22.
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PCT PATENT APPLICATION

SYSTEM AND METHOD OF FRACTURING WHILE DRILLING

BACKGROUND OF THE INVENTION
k. Field of the Invention

[6001] The present invention relates 10 a system and method for use n producing tluid from
a wellbore, More specifically, the sovention relates to a system and mcetbod for fractunng a

subterranean formation while at the same time driliing a wellbore 1n the formation.

2. Description of the Related Arxt

[6002] Hydrocarbon producing wellbores extend subsurface and intersect subierrancan
formations where hydrocarbons are trapped.  The wellbores generally are crcated by dridl buts
that are on the end of a drill string, where typically a drive system above the opening to the
wellbore rotates the drifl string and bit. Cutting elements are usually provided on the driii bit
that scrape the bottom of the wellbore as the bit is rotated and excavate matenal thereby
deepening the wellbore. Dnllmg fhnd s typically pumped down the dnll string and directed
from the dnll bit into the wellbore. The drilling fluid flows back up the wellbore i an
annulus between the drill string and walls of the welibore. Cuttings produced while

excavaling are carried up the wellbore with the circulating driliing Hhwd,

168031 Somctimes fractures are created m the wall of the wellbore that exiend mto the
tormation adjacent the welibore. Fracturing is typically performed by injecting high pressure
fluid into the wellbore and sealing off a portion of the wellbore. Fracturing generally inttiates
when the pressure 1in the wellbore exceeds the rock strength in the formation. The fractures
are usually supported by mmjection of a proppant, such as sand or resin coated parnicles, The
proppant is gencrally also cmployed for blocking the production of sand or other particulate

matter from the formation 1nnio the wellbore.

SUMMARY OF THE INVNENTION

|0004] Described herem is a system for use i a subterranean wellbore. In an example, the
systern includes a dnll bit on an ond of a dndl string, where the drill bit is in sclective fhud

communication with pressurized fhund.  Also included 15 a packer on the drill sinng that
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selectively scals against an inner surface of the wellbore. The sealing packer defines an
cnclosed space m a lower portion of the wellbore. A fracturmng port on the drill bt
selectively opens and closes, and 15 m conumunication with the source of the pressurized
tluid. In an alternative, the system can further include a dnilling thud exit nozzie on the dridl
bit that is sclectively opened and closed. In this example, the source of the pressurized fluid
1s a first source of pressurized thuid, and the dritling tluid exit nozzie 18 communncation
with a sccond source of pressurized thud., Further, the pressurized fluid from the second
source of pressurized tluid 1s drilhing thud. In one example, when the drill string 15 being
rotated for driliing a wellbore, the exiut nozzie 1s open so that Hind flows from the exit nozzle
into the wellbore, and when the fracturing port 1s open and the packer 1s deploved,
pressurized fhid from the second source of pressurized tluid flows from the drill bit into the
space to create a fracture in a portion of a tormation circumscribing the wellbore. The system
can further inchude a pressure mitensifier having an milet m comynunication with the source of
pressurized fluid and an exit i communication with the bit, so that when the pressure
mtensificr 1s operating and receives fluid from the source of pressurized fluid, a pressure of
the fluid 1s mcereased by the pressure mtensifier. The packer can be mounted on a collar that
is atfached o a portion of the bif adjacent the dnill string. In one altemnative, the sysiem can
turther mnchude clongated Cutter blades on an outer surface of the bit and a channel defined
between the blades, and wheremn the drilling tluid exit nozzie is disposed in the channel. In

one example, the source of pressurized thud 1s disposed outside of the wellbore.

[B805] Also disclosed herem 1s a system for use m operations m a subterrancan wellibore,
where the system can include a drifl bit depending from a string of tubulars which defines a
drill string. Included with this example 1s a secal that selectively expands radially outward
fromy the drill string mito sealing engagement with an mner surtace of the wellbore and a
drillimg nozzie on the bit mn sclective communication with a source of pressurized dniling
flurd, and a fracturing port on the drill bit 1 selective communication with a source of
pressurtzed {racturning fhnd. The seal can be a packer that mounts onto the dridl bit adjacent
the string of tubulars. In one cxample, the fracturmg port 1s disposed between the seal and
the drilling nozzle. In an examplc embodiment, when the fracturing port 15 open, the drilling
nozzle 1s closed, and when the fracturing port is closed the drilling nozzle i1s open. The
systern can optionally further imclude an mitensifier m the drill stning for receiving thad from
the source of pressunized fluid, further pressurizing the fluid, and directing the furthe

pressurtzed fluid {o the drill bat,

-
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[0006] The present disclosure also include a system for forming and fracturing a
subterranean wellbore that is made up of a drill bit depending from a length ot drill pipe to
define a drill string, a seal that selectively expands radially outward from the drll string
into sealing engagement with an inner surface of the wellbore, a drilling nozzle on the bt
in selective communication with a source of pressurized drilling fluid that 1s in an open
position when the drill bit is drilling the wellbore, and a fracturing port on the drill bit in
selective communication with a source of pressurized fracturing fluid that is in a closed
position when the drill bit is drilling the wellbore and is selectively opened when the drill
bit is rotationally stationary, so that the pressurized fracturing fluid can flow from the
inside the drill bit and into the wellbore and fracture the wellbore. In this example, the seal
is on the drill bit to define a discrete sealed space in the wellbore adjacent the drill bit, that

when subjected to the pressurized fracturing fluid can be fractured at a location within a

discrete zone 1n the formation.

[0006A] The present disclosure also includes a system for use in a subterranean wellbore
that is made up of a drill bit on an end of a drill string and in selective fluid
communication with pressurized fluid, a seal that is selectively deployed from the dnll bit
into sealing engagement with an inner surface of the wellbore to define an enclosed space
in a lower portion of the wellbore, and a fracturing port on the drill bit that 1s selectively

opened and closed and that is in communication with the source of the pressurized fluid.

[0006B] The present disclosure also includes a system for use in operations in a
subterranean wellbore made up of a drill bit depending from a string of tubulars to detine a
drill string, a seal that selectively expands radially outward from the drll string into
sealing engagement with an inner surface of the wellbore, a drilling nozzle on the bit in
selective communication with a source of pressurized drilling fluid, and a fracturing port

on the drill bit in selective communication with a source of pressurized fracturing fluid.

[0006C] The present disclosure also includes a system for forming and fracturing a
subterranean wellbore made up of a drill bit depending from a length of drill pipe to define
a drill string, a seal that extends radially outward from the drill string into sealing

engagement with an inner surface of the wellbore, a drilling nozzle on the bit in selective
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communication with a source of pressurized drilling fluid that is in an open position when
the drill bit is drilling the wellbore, and a fracturing port on the drill bit in selective
communication with a source of pressurized fracturing fluid that is in a closed position
when the drll bit 1s drilling the wellbore and is selectively opened when the drill bit is
rotationally stationary, so that the pressurized fracturing fluid can flow from the inside the

drill bit and into the wellbore and fracture the wellbore.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] So that the manner in which the above-recited features, aspects and advantages of
the invention, as well as others that will become apparent, are attained and can be
understood 1n detail, a more particular description of the invention briefly summarized
above may be had by reference to the embodiments thereof that are illustrated in the
drawings that form a part of this specification. It is to be noted, however, that the appended
drawings illustrate only preferred embodiments of the invention and are, therefore, not to
be considered limiting of the invention's scope, for the invention may admit to other

equally eftective embodiments.

[0008] FIG. 1 1s a side partial sectional view of an example embodiment of a drilling and

fracturing system forming a wellbore in accordance with the present invention.

[0009] FIG. 2 1s a side view of an example of a drill bit for use with the system of FIG. 1

in accordance with the present invention.

[0010] FIG. 3 1s a side partial sectional view of an example of the system of FIG. 1

Initiating a fracturing sequence in accordance with the present invention.

[0011] FIG. 4 1s a side view of an example of the bit of FIG. 2 in a sealing configuration in

accordance with the present invention.

[0012] FIG. 5 1s a side partial sectional, view of an example of the system of FIG. 3

completing a fracturing sequence in accordance with the present invention.

3A-
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{08131 FIG. 6 15 a side partial sectional view of an example of the system of FIG. 1 v a

wellbore having fractures m multiple zones m accordance with the present mvention.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

130314] An example embodiment of a dnlling system 20 1s provided in a side partial sectional
view 1 Figure 1. In the example of Figure 1, the drilling system 20 s shown forming a
wellbore 22 through a tormation 24, The dnlling system 20 dlustrated 18 made up of an
clongated drul sitring 26 that receives a rotational force from a drive systom 28 shown
schematically represented on the surface and above an opening of the wellbore 22. Examples
exist where the drive system 28 15 a top drive or a rotary table. A number of segments of dridl
pipe 30 threadingly attached together form an upper portion of the drill stning 26, An
optional swivel master 32 15 schematically itlusirated on a lower end of the dridl pipe 30, the
iower end of the swivel master 32 1s shown connected {0 an upper end of g directional drilling
assembly 34, As s known, umplementation of the swivel master 32 aliows the portion of the
drill string 26 above the swivel master 32 to be rotated withou! any rotation or forque being
applied to the string 26 below the swivel master 32, The directional drilling assembly 34
may iciude gyros or other directional type devices tor steering the lower end of the dril
siring 26, Also optionally provided 15 an mntensifier 36 coupled on a lower end of the
directional dridling asserably 34, In one cxample, the pressure miensiticr 36 receives

pressurized tluid and discharges the fluid at a greater pressure,

{83151 A drill bit assembly 3K 1s shown mounted on a lower end of the mtensifier 36, The bat
assembly 38 mcludes a drifl bt 40, shown as a drag or fixed bit, but may also mmclade
cxtcnded gauge rotary cone fype bits. Cutting blades 42 extend axially along an outer surface
of the drill bit 40 and are shown having cutters 44, The cufters 44 may be cvhindrically
shaped members, and may also optionally be formed from a polycrystailine diamond
maternial. Further provided on the dedl bt 40 of Figure 1 are nozzies 46 that are dispersed
between the cutters 44 for discharging drnilling fluid from the drill bit 40 during dnilimg
sperations. As 18 known, the fluid exiting the nozzies 46 provides both cooling ot cutters 44
due to the heat generated with rock cuthing action and hydraulically flushes Ccuttings away as
soon as they are created. The drilling fluid also recirculates up the wellbore 22 and carries
with it rock formation cutfings that arc formed while excavatmg the wellbore 22, The drilling
flutd may be provided from a storage tank 48 shown on the surface that leads the thud mto
the drill string 26 via a hine 38, Pumps (not shown) may be mcluded 1 the drilling system 20

tor pressurizing



CA 028b939%6 2014-06-13

WO 2013/096378 PCT/US2012/070481

{0816} Figure 2 15 a side view cxample of the drill bit 40 that further includes a fracturing
nozzle 52 shown formed through a body 34 of the drifl bt 40, The nozzles 46 (Figure 1} and
fracturing nozzie 52 arc both selechively m fluid communication with fluid provided from the
tank 48, and may cach be opened or closed at designated times. In one example embodiment,
the nozzies 46 are open and fiuid tlowing from the tank 48 in hine 30 through the dnill string
26 exitls the nozzies 46 from the dridl bit body 54; m this example the frac nozzle 5215 a
ciosed position so that no fluid flows from the fracturing nozzie 52 through the bit body 54.
Conversely, another example exists wherein the fracturing nozzie 52 1s open; in this example
flurd flowmg from the tank 48 m line 50 through the dnll string 26 exits the fracturing nozzle
52 at a same time that the nozzles 46 arc m a closed position and without thnd exiting
through the nozzles 46,

{3817] Further silustrated m Figure 2 are spaces between adjacent cutting blades 42 that
define channels 36 that extend along an outer surface of the bit body 54, Further m the
cxampic of Figure 2, the cutting blades 42 and channels 56 run substantially parallel within
axis Ay of the drill bit 40, On the body 54 and above upper ends of the cutting blades 472 arc
sliding blades 3§, that as will be descernibed m more detail below are axzally movable from
their focation as shown i Figure 2 and mto the channels 56, In one example, as the sliding
blades 5& shide mto the channels 56, thewr respective lateral sides sealingly engage opposing

iateral sides of the cutting blades 42,

{3018] Reterrimg now to Figure 3, tlustrated 1s an example of the dridling system 20 mitiating
a sequence for fracturmg the formation 24, In the example of Figure 3, the bit 40 1s shown at
a depth m the wellbore 22 adjacent a designated zone 7 where fracturing is to be attempied.
in this exampie of fracturing, the nozzles 46 are closed thereby restricting fhuid from exiting
the bit 40 through the nozzies 46, In contrast and as discussed above, the fracturing nozzies
52 are shown sef o an open posthion so that fluid may be discharged from the bit 40
through the fracturing nozzics 52. A collar 60 1s further diustraied on the dridl string 26 and
proximate an upper end of the bit 40, On an outer circumierence of the collar 60 15 a packer
62 that 15 shown beimg milated and expanding radially ocutward from the collar 60 and mio
sealing cngagement within inner surface of the wellbore 22, The packer 62 when mitlated and
sealing against the wellbore 22 delines a space 64 between the bit 40 and wellbore 22 that is
seatled from portions of the wellbore 22 that are above the collar 60, In an example, after

tormmg the scaled space 64 tluid 15 discharged from the fracturing nozzles 32 into the space
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64, The fluid pressure in the space 64 excrts a stress on the formation 24 that exceeds a

fensile stress m the rock formation 24,

{3019 Reterming now to Figure 4, an cxample of the bit 40 15 shown wheremn the sliding
blades 58 have been moved downward mnto the channels 56 thereby further isolating the
space surrounding the bit 40 from the area i the wellbore 22 (Figure 3) above the bit 40.
Slots 66 are shown 1 the body 54, tn which an extension or attachment on shiding blades 58
may oxfend through, so that a position of sliding blades 58 can be manipulated from within
bit 40. An advantage of the shding blades 58 is that an additional means of sealing 1 the
space 64 (Figure 33 can be achieved. In the example of Figure 3, the space 64 thus extends
below the collar 60 and packer 62 and mnito the spaces between the bit body 54 and mmer
urface of the wellbore 22, As such, the channels 36 occupy some portion of the sealed space
64. Examples exist where the sealed space 1s formed by the packer 62 or by engaging the
shiding blades 38 with the cutting blades 42, In one alternative, a seccondary seal 18 formed by
deploving the packer 62 at a location above the secal tormed by the shiding blades 58 and

cutting biades 42,

[6628] In the example of Figure 3, a fracture 68 1s shown extending mto the formation 24 and
i zone £ after having been mutiated at the wellbore wall due o the pressunization of the
sealed space 64, In the example of Figure 5, fluid 70 1s iHustraied m the space 64 and making
its way mifo the fracture 68, In one example operation, the fhud 70 can be drilling fluid but
can alse be a dedicated fracturing fluid. In an alternative embodiment, fluid 70 is held i a
tank 72 separate from tank 48 and delivered to string 26 via hne 74, In this example, fluid m
tank 72 can be drilling or fracturing tluid. In one example the fluid 70 1s solid-free acidic
brine or other non-damaging type of fluid. In one example, {rom about 100 barrels to about
15G barrels of fluid are discharged from the fracturimg nozzle 52 during the step of fracturing
the formation 24. Yet further optionally, a proppant may be included within the fracturing
tluid for mamtaining the fractures 68 1n an open posifion for enhancing permcability, as well
as trapping sand that may otherwise flow mto the wellbore 22 from the formation 24, While
the fracture 68 15 shown to be i a generally horizontal position, other embodiments oxist
wherein the fractures are oriented {o cxiend along a plance of mimimum horizondal principal
stress so that multiple transverse fractures can be created that extend further info the rock
formation away from the wellbore wall,  Further, the swivel master 32 may be mbated
during fracturing so that the portion of the dril string 26 above the swivel master 32 may

continuc o rotate without rofating the portion below the swivel masier 32, Rotating the drill
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string 26 above the swivel master 32 can avoid the drill string 26 sticking to the wall of the

welltbore 22,

0021} Optionally, as illustrated i Figure 6, the drilling system 20, which may also be
referred to as a drilling and fracturing system, may continuc drilling after forming a first
fracture 68 and wherein the process of creating a fraciure is repeated. As such, in the
cxample of Figure 6 a series of fractures 68, are shown formed at axially spaced apart
tocations within the wellbore 22, Further illustrated in the example of Figure 6 is that the
packer 62 {Figurc 5) has been retracted and stowed adjacent the collar 60 therebv allowing

the bit 40 to freely rotate and further deepen the wellbore 22.

[6022] The present invention described herein, therefore, is well adapted o carrv out the
aspects and attamn the ends and advantages mentioned, as well as others inherent therein.
While a presently preferred embodiment of the invention has been eiven for purposes of
disclosure, numcrous changes exist in the details of procedurcs for accomplishing the desired
results. For example, a locking mechanism can be included to lock the isolation device in
place. Also, shear pins may optionally be included to allow unsctting of the isolation device
when being pulied. Thesce and other similar modifications will readily suggest themsclves to
those skilled in the art, and are intended to be encompassed within the scope of the present

imvention disclosed herein and the scope of the appended claims.
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What is claimed is:
1. A system for use in a subterranean wellbore comprising:

a drill bit on an end of a drill string and in selective fluid communication with

pressurized fluid;

a seal that 1s selectively deployed from the drill bit into sealing engagement with an
inner surface of the wellbore to define an enclosed space in a lower portion of the

wellbore; and

a fracturing port on the drill bit that is selectively opened and closed and that 1s 1n

communication with the source of the pressurized fluid.

2. The system of claim 1, further comprising a drilling fluid exit nozzle on the drill bit
that 1s selectively opened and closed, wherein the source of the pressurized fluid comprises
a first source of pressurized fluid, wherein the drilling fluid exit nozzle is in
communication with a second source of pressurized fluid, and wherein pressurized fluid

from the second source of pressurized fluid comprises drilling fluid.

3. The system of claim 2, wherein when the drill string is being rotated for drilling a
wellbore, the exit nozzle is open so that fluid flows from the exit nozzle into the wellbore,
and when the fracturing port is open and the packer is deployed, pressurized fluid from the
second source of pressurized fluid flows from the drill bit into the space to create a fracture

1n a portion of a formation circumscribing the wellbore.

4. The system of claim 1, further comprising a pressure intensifier having an inlet in
communication with the source of pressurized fluid and an exit in communication with the
bit, so that when the pressure intensifier is operating and receives fluid from the source of

pressurized fluid, a pressure of the fluid 1s increased by the pressure intensifier.



CA 02859396 2016-02-09

5. The system of claim 1, wherein the seal comprises a packer mounted on a collar that 1s

attached to a portion of the bit adjacent the drill string.

6. The system of claim 1, wherein the seal comprises elongated cutting blades on an
outer surface of the bit and sliding blades that move into a channel defined between the

cutting blades and sealingly engage with lateral sides of the cutting blades.

7. The system of claim 1, wherein the source of pressurized fluid is disposed outside of

the wellbore.

8. A system for use in operations in a subterranean wellbore comprising:
a drill bit depending from a string of tubulars to define a drill string;

a seal that selectively expands radially outward from the drill string into sealing

engagement with an inner surface of the wellbore;

a drilling nozzle on the bit in selective communication with a source of pressurized

drilling fluid; and

a fracturing port on the drill bit in selective communication with a source of

pressurized fracturing fluid.

9. The system of claim 8, wherein the seal comprises a packer that mounts onto the drill

bit adjacent the string of tubulars.

10. The system of claim 8, wherein the fracturing port is disposed between the seal and

the drilling nozzle.



CA 02859396 2016-02-09

11. The system of claim 8, wherein when the fracturing port is open the drilling nozzle 1s

closed, and when the fracturing port is closed the drilling nozzle 1s open.

12. The system of claim 8, further comprising an intensifier in the drill string for receiving
fluid from the source of pressurized fluid, further pressurizing the fluid, and directing the

further pressurized fluid to the drill bat.

13. The system of claim 8, wherein the seal comprises a first seal, and wherein a second
seal is defined by elongated cutting blades on an outer surface of the bit, and sliding blades
that move into a channel defined between the cutting blades to sealingly engage with

lateral sides of the cutting blades.

14. A system for forming and fracturing a subterranean wellbore comprising:
a drill bit depending from a length of drill pipe to define a drill string;

a seal that extends radially outward from the drill string into sealing engagement with

an 1nner surface of the wellbore;

a drilling nozzle on the bit in selective communication with a source of pressurized

drilling fluid that is in an open position when the drill bit is drilling the wellbore; and

a fracturing port on the drill bit in selective communication with a source of
pressurized fracturing fluid that is in a closed position when the drill bit 1s drilling the
wellbore and is selectively opened when the drill bit is rotationally stationary, so that
the pressurized fracturing fluid can flow from the inside the drill bit and into the

wellbore and fracture the wellbore.

15. The system of claim 14, wherein the seal is on the drill bit to define a discrete sealed
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space in the wellbore adjacent the drill bit, that when subjected to the pressurized

fracturing fluid can be fractured at a location within a discrete zone in the formation.

16. The system of claim 14, wherein when the fracturing port is open the drilling nozzle 1s

closed, and when the fracturing port 1s closed the drilling nozzle 1s open.

17. The system of claim 14, further comprising an intensifier in the drill string for
receiving fluid from the source of pressurized fluid, further pressurizing the fluid, and

directing the further pressurized fluid to the drill bit.

18. The system of claim 14, wherein the seal comprises elongated cutting blades on an
outer surface of the bit and sliding blades that move into a channel defined between the

cutting blades and sealingly engage with lateral sides of the cutting blades.
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