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[0001] Embodiments of the present invention generally relate to apparatus and

methods for selectively producing and/or treating one or more hydrocarbon bearing

subterranean formations. More particularly, embodiments of the present invention

relate 1o apparatus and methods for completing a subterranean well in which

multiple zones may be selectively treated and produced. More particularly still,
embodiments of the present invention relate to apparatus and methods for
perforating the one or more formation(s) and selectively establishing fluid

communication between the one or more formations and a well bore.

[0002] In the drilling of oil and gas wells, a wellbore is formed using a drill bit

disposed at a lower end of a drill string that is urged downwardly into the earth.

After drilling to a predetermined depth or when circumstances dictate, the drill string

and bit are removed and the wellbore is lined with a string of casing. An annular
area Is thereby formed between the string of casing and the formation. A cementing
operation is then conducted in order to fill the annular area with cement. The
combination of cement and casing strengthens the wellbore and facilitates the

Isolation of certain areas or zones behind the casing including those containing

hydrocarbons. The drilling operation is typically performed in stages and a number
of casing or liner strings may be run into the wellbore until the wellbore is at the

desired depth and location.

[0003] The casing and cement and an adjacent hydrocarbon bearing formation or

formations are typically perforated using a series of explosive or “perforating”

charges. Such a series of charges may be lowered into the well bore casing inside

of an evacuated tube and such a charge containing tube is a type of what is

generally known as a “perforating gun.” When detonated, the charges pierce or

1
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perforate the walls of the casing and penetrate any adjacent cement and the
adjacent formation thereby allowing fluid communication between the interior of the
casing and the formation. Production fluids may flow into the casing from the
formation and treatment fluids may be pumped from the casing interior into the

formation through the perforations made by the charges.

[0004] In many instances a single wellbore may traverse multiple hydrocarbon
bearing formations that are otherwise isolated from one another within the Earth. |t
is frequently desirable to treat such hydrocarbon bearing formations with pressurized
treatment fluids prior to producing those formations or at some other time during the
useful life of a well. In order to ensure that a proper treatment is performed on a
desired formation, that formation is typically isolated from other formations traversed
by the wellbore. It may also be desirable to produce a given formation or formations
in isolation from other formations common to the traversing wellbore. Examples of

selective formation stimulation treatment and production techniques are described In

U.S. Patent 5823 265 to Crow et. al.

[0005] To achieve sequential treatment of multiple formations in a new well, the
casing adjacent a lowermost formation is perforated while the casing portions
adjacent other formations common to the wellbore are left un-perforated. The
perforated zone is then treated by pumping treatment fluid under pressure into that
zone through the perforations. Following treatment, a downhole plug is set above
the perforated zone to isolate that zone. The next sequential zone up the wellbore
(“up hole”) is then perforated, treated and isolated with an above positioned plug.
That process is repeated until all of the zones of interest have been treated.
Subsequent production of hydrocarbons from these zones requires that the
sequentially set plugs be removed from the well. Such removal requires that

removal equipment be run into the well on a conveyance string which string may

typically be wire line, coiled tubing or jointed pipe.

[0006] Formation isolation in an existing perforated well may be achieved by

proper placement of straddle packer arrangements and / or plugs. While selective
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reatment can be achieved using such equipment, the process and equipment can

be complicated and expensive.

[0007] in the above described treatment processes the perforation and plug
setling or straddle packer setting steps each represent a separate excursion or “trip”
into and out of the wellbore with the required equipment. Each trip takes additional
time and adds complexity to the overall effort. Such factors can be exacerbated

when operating in wellbores that are not vertical and special

lzed conveyance

| J

equipment is often required in “horizontal

"wellbores.

[0008] Therefore, there is a need for improved methods and apparatus for

selectively establishing fluid communication with one or more formations. Further,

there is a need for improved systems that can perforate multiple zones selectively

isolate the wellbore from the zones. Further still, there is a need for improved
methods and apparatus capable of selectively establishing fluid communication

between a wellbore and one or more zones traversed by that wellbore.

[0009] In accordance with the present invention there is provided generally a
formation perforating system including apparatus for selectively providing fluid
communication between an interior of a well bore tubular and a perforated formation.
Further provided are methods for perforating a well bore formation and selectively
establishing fluid communication between the perforated formation and an interior of

a well bore tubular.

[0010] More specifically the present apparatus comprises an apparatus for
penetrating a formation and selectively establishing fluid communication between a

well bore tubular and the formation, comprising:

a well bore tubular having at least one aperture through a wall thereof and
comprising a valve member having a first position wherein the aperture is obstructed

and a second position wherein the aperture is open; and
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at least one energetic device positioned exterior of the tubular and configured
to perforate, penetrate and / or fracture a formation surrounding the tubuiar without

perforating the tubular.

[0011]  Further, the present methods comprise selectively establishing fluid
communication between an interior of a well bore tubular and an adjacent formation,

comprising:

providing a well bore tubular and an energetic device adjacent a formation of
Interest;

perforating, penetrating and / or fracturing the formation of interest while not
perforating the well bore tubular, using the energetic device; and

opening a fluid flow path between the formation of interest and an interior of

the well bore tubular.

[0011.1] According to one aspect of the present invention there is provided an
apparatus for penetrating a formation and selectively establishing fluid
communication with the formation, comprising: a casing having at least one aperture
~ through a wall thereof and comprising a valve member having a first position
wherein the aperture is obstructed and a second position wherein the aperture is
open; and at least one energetic device positioned exterior of the casing and
configured to penetrate a formation surrounding the casing without penetrating the
casing; and a fluid flow path between an interior of the energetic device and the

aperture.

[0011.2] According to a further aspect of the present invention there is provided a
method for selectively establishing fluid communication between an interior of a
casing and a formation of interest, comprising: positioning a casing having an
energetic device positioned on the outside thereof within a wellbore; penetrating the
formation of interest while not perforating the casing, using the energetic device; and

opening a fluid flow path through the energetic device between the formation of

interest and an interior of the casing.
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[0011.3] According to another aspect of the present invention there is provided a
method for treating multiple formations traversed by a well bore comprising:
providing a well bore casing in a well bore and having at least one perforating gun
positioned exterior thereof and adjacent a first formation and at least one secona
perforating gun positioned exterior thereof and adjacent a second formation;
functioning the perforating gun thereby providing first lengthwise distributed
perforations in the first formation without perforating the well bore casing; selectively
opening at least one aperture in the well bore casing; pumping a fluid from an
interior of the well bore casing, through the aperture and into the first distributead
perforations; closing the aperturé; and functioning the second perforating gun
thereby providing second lengthwise distributed perforations in the second formation

without perforating the well bore casing.
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] So that the above recited features can be understood in more detail, a
more particular description of the features, 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
various embodiments of the present invention and are therefore not to be
considered limiting of its scope, for the invention may admit to other equally effective

embodiments.

[0013] Figure 1 is a schematic view of a cased well bore inciuding downhole

assemblies according to one embodiment.

[0014] Figure 2 is a schematic view of a downhole assembly according to one
embodiment.

[0015] Figure 3 is a schematic view of a downhole assembly according to one
embodiment.

[0016] Figure 3B is an enlarged view of a portion of Figure 3.

4a
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DETAILED DESCRIPTION

[0017] Figure 1 shows a schematic view of a cased wellbore 101. A casing 102
is positioned inside the wellbore 101. An annulus 103 between the casing 102 and
the wellbore 101 is preferably filled with cement 200 in order to anchor the casing
and isolate one or more formations or production zones 105A-N. “A-N" is used
herein to indicate a variable number of items so designated, where the number of
such items may be one or more up to and including any number “N”. Optionally, any
item designated with the suffix “A-N" may include one or more whether or not the
suffix is used in a given context. Alternatively, portions of or all of the wellbore 101
may not include cement 200 and zonal or formation isolation may be provided, for
example, by external casing packers or expanded metal pipe. In one embodiment,
the wellbore 101 includes: one or two or more assemblies 100 for selectively
establishing fluid communication between a bore 108 of the casing 102 and one or
more production zones 105A-N. Preferably, the assemblies 100 are integrated with
the casing 102 prior to placement in the wellbore 101 and are then lowered with the
casing 102 into the wellbore 101 as an integrated assembly or assemblies 100.
Each assembly 100 includes one or more energetic devices 104A-N, and one or
more valve members 106A-N. The one or more energetic devices 104A-N may be
provided at each of the production zones 105A-N. The energetic devices 104A-N
may comprise any suitable perforating mechanism. Exemplary energetic devices
104A-N may comprise perforating guns. Any or all of the energetic devices 104A-N
may comprise propellant carrier systems and in one embodiment one or more
energetic devices 104A-N may comprise a shaped charge perforating gun with
propellant inside and / or outside the perforating gun. One or more of the energetic
devices 104A-N may comprise any suitable pressure generating system, perforating
system or combinations thereof such as, for example, those disclosed in U.S.
Patents U.S. 5598891 to Snider et. al, U.S. 5,775,426 to Snider et. al., U.S.
6,082,450 to Snider et. al. and U.S. 6,263,283 to Snider et. al. Each of the energetic
devices 104A-N is capable of perforating or impinging penetrating energy upon

subterranean formations or production zones 105. In one embodiment, the
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energetic device 104 is an explosive shaped charge perforating gun. The energetic
devices 104A-N may be selectively initiated from the surface by control lines 107.
Optionally, the energetic devices 104A-N may be initiated by radio frequency
dentification ("RFID") tags and readers where one is connected to the energetic
device 104 and the other is conveyed from the earth surface or elsewhere within the
well. Other suitable initiation signal mechanisms include fiber optics, electric wire,
wireless electromagnetic telemetry, acoustic or other wireless communication
mechanisms, well bore pressure or pressure pulsing either inside and / or outside of
any well bore tubular, well bore fluid flow including circulation, and / or any suitable
combinations of the foregoing wherein a corresponding signal receiver is operatively
connected to an initiator of the energetic device 104. One or more energetic devices
104 may be located next to the same production zone 105 and may be positioned in
one or more circumferential and / or axial locations relative to the casing. Shown by
way of example, the production zone 105A includes two energetic devices 104A and
104E positioned circumferentially at approximately 180 degrees from each other at
the same axial location within welloore 101. Any suitable angular displacement may
be used however, and any suitable number, one, two or more, of energetic devices
104 may be located around the casing in a similar fashion and / or axially spaced at

onhe or more of the zones 105.

[0018] Referring to Figure 1, the one or more energetic devices 104A-N disposed
within the annulus 103 and may be positioned outside of the casing and aligned or
oriented 1o perforate the production zones 105A-N. Optionally, the casing 103
adjacent the energetic devices 104A-N may be undersized and eccentrically
positioned within the wellbore thereby creating more room for the energetic devices
104A-N. The perforators of the energetic devices 104A-N are configured to direct
energy radially outward of the energetic device In selected directions only.

Preferably, the energetic devices 104 A-N are oriented such that they will perforate

adjacent formations 105 but will not perforate the casing 102. To establish fluid
communication between one of the subterranean formations 105A-N and the casing
102, the energetic device 104 is functioned and thereby causes penetration of the

adjacent production zone 105 without penetrating the casing 102. The energetic

6
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device 104, although shown as parallel to the casing 102, may have any
configuration, for example, it may be helically wound around the casing 102, so long

as the energetic device 104 is arranged to perforate the production zone 105 without

perforating the casing 102.

[0019] Figure 2 shows a typical assembly 100 for selectively establishing fluid
communication with the bore 108 and the production zone 105. Related methods
and apparatus, improved upon by the disclosure herein, for establishing a fluid
communication between a casing and a subterranean formation are disclosed in
U.S. Patents U.S. 6,386,288, to Snider et al., U.S. 6,536,524 to Snider, and U.S.
6,761,219 to Snider et. al. The energetic device 104 is located within the annulus

103. The energetic device 104 is positioned adjacent to the casing 102 and the

production zone 105.

[0020] An expanded view of the typical assembly 100, as contained within A-A of
Figure 1, ts shown in Figure 2. In one embodiment, the energetic device 104 is a
perforating gun that comprises at least one and preferably a plurality of explosive
charges 208 located within an interior of a conduit 210. It should be noted that the
energetic device 104 may be any suitable perforating device. In one embodiment,
the energetic device 104 includes a firing head 209 carried on the conduit 210 for
detonating the explosive charges 208. The firing head 209 is attached to a
detonating cord 207 that runs lengthwise through the conduit 210. The firing head
209 may be actuated using a control line from the surface, wellbore pressure, RFID
tag / reader system, EM telemetry, or any suitable actuation mechanism. Each of the
explosive charges 208 is positioned adjacent to the cord 207. When the firing head
209 i1s functioned it outputs a detonating energy. That energy is transferred to the
cord 207 thereby detonating it and subsequently detonating the explosive charges
208. In one embodiment, the charges in the gun 104 are oriented such that the
perforations 214 generated thereby penetrate cement 200 and adjacent formation
but do not penetrate the casing 102. The explosive charges 208 penetrate the wall
of the conduit 210 and into the adjacent production zone 105, creating one or more

holes 212 in the perforating gun 104 and one or more perforations 214 in the
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production zone 105, as shown in Figure 3. A flow path 203 is thereby created
between the production zone 105, the perforations 214, the holes 212 and the
conduit 210. In one embodiment, the energetic device 104 comprises a formation
fracturing device such as a fluid pressure generator and upon initiation the energetic
device 104 increases fluid pressure locally adjacent the production zone 105,
whereby fluid penetrates, and causes fractures or fissures 214 to form in, the zone

105 or formation.

[0021] The materials or structures used for supporting the charges 208 and
detonating cord 207 within the conduit 210 may be disintegrated partially or
completely upon detonation thereby eliminating potential obstructions in the flow
path 203 through the energetic device 104. Alternatively, the entire energetic device
104, including any conduit 210, may disintegrate leaving an axial tunnel through the
surrounding cement in the annulus 103 wherein that tunnel is adjacent and in fluid
communication with the exterior of the aperture 205 and / or valve 106 portion of the
casing 102. Under circumstances where cement is not present in the annulus 103,
either the annulus 103 and / or the conduit 210 may form a suitable fluid flow path
203 between the production zone 105 and an interior of the casing 102.

[0022] Once the formation has been perforated, fluid communication between the

production zone 105 and the bore 108 may be selectively established by operating

the valve member 106. When the valve 106 is opened as shown in Figure 3, fluid
flows from the production zone through the perforations 214, the holes 212, the
conduit 210, the connector 202, the openings 205, 206 and into the interior 108 of
the casing 102. Alternatively, fluid may flow from the interior 108 of the casing 102
to the production zone 105 through the above described flow path in the reverse
seguence. When the valve is closed, fluid may flow from the production zone
through the perforations 214, the holes 212, the conduit 210, the connector 202 and
to an exterior of the openings or apertures 205. Fluid may also flow through the
interior of the casing 102 and to the openings 206. The valve 106 may be
selectively opened to establish fluid communication between the bore 108 and the

fluid communication path 204 and hence flow path 203.
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[0023] The valve 106 may be selectively opened and / or closed from the surface

by electric, hydraulic and / or fiber optic control lines. Examples of a control line
operated valve system are described in U.S. Patent 6,179,052 to Purkis et. al. In
some embodiments the valve 106 includes a stored energy source such as, for
example, a battery. The valve 106 may be opened and closed by the operation of
fluid pressure on a suitably arranged down hole piston surface or by operation of
electrical or optic energy on a suitable actuator, such as for example, a motor or
solenoid. Optionally, the valve 106 may be signaled to function by radio frequency
identification ("RFID") tags and readers where one is operatively connected to the
valve 106 and the other is conveyed from the earth surface or elsewhere within the
well. Other suitable function inttiation signal or power transmission mechanisms
iInclude fiber optics, electric wire, wireless electromagnetic telemetry, acoustic or
other wireless communication mechanisms, well bore pressure or pressure pulsing
either inside and / or outside of any well bore tubular, well bore fluid flow including
circulation, and / or any suitable combinations of the foregoing wherein a
corresponding signal receiver Is operatively connected to an actuator of the vaive
106. Optionally, the valve 106 is configured to selectively open and close multiple
times thereby facilitating multiple discretionary stimulation / treatment, production,
and / or shut-in periods. In one embodiment the valve 106 is configured to open
automatically in response to a functioning or initiation of the energetic device 104.
Such an automatic opening may be selected to occur at a designated time period
before or after, or immediately upon, the functioning of the energetic device 104.
Following such an automatic opening, the valve 106 may be selectively closed and

reopened using any suitable shifter tool or signal / power transmission mechanism.

[0024] In one embodiment the valve member 106 is a sliding sleeve 220 and is
disposed within the casing string 102. Alternatively, the valve member 106 may be
a downhole choke and valve members 106 may comprise downhole chokes, sliding
sleeves and other suitable downhole valves either alone or in combination. A sliding
sleeve is a downhole tool, connected to or integral with a tubular, that selectively
permits and prevents fluid flow through a wall of the tubular. An example of an

axially movable sliding sleeve valve i1s disclosed in U.S. Patent 5,263,683 to Wong.

9
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In one embodiment, the tubular is the casing 102 through the well bore 101. The
tubular may however, be any down hole tubular such as, liner, tubing, a drill string,
coiled tubing, etc. In one embodiment the sliding sleeve 220 comprises a body
portion 221 having one or more openings 205 and a flow control sleeve 222
coaxially and moveably disposed within the body portion 221. The shding sleeve
220 is operated to selectively align and misalign the first openings 205 and the
second openings 206. Openings 205 are in a portion of the casing 102 or body 221
and openings 206 are in the sleeve 220. The flow control sleeve 222 is movable to
cover and uncover the openings 205. The flow control sleeve 222 may be axially or
rotationally moveable. In one embodiment the flow control sleeve 222 is axially
movable between valve open and closed positions. Shifter tools may be lowered into
the interior of casing 102 and are utilized to move the flow control sleeve 222
between a valve open and valve closed position. Alternatively, hydraulics can be

used to open or close sliding sleeve 220.

[0025] When openings 205 and 206 are in line, the bore 108 of the casing 102 is
in fluid communication with an exterior of the casing 102 and preferably with fluid
communication path 204 of the connector 202. Fluid communication path 204 is in
communication with fluid flow path 203 of the conduit 210 and fluid may flow through
the perforations 214 into the paths 203, 204 between the bore 108 of tubular 103
and the formation 105. Fluid communication between fluid communication path 204
and bore 108 may be selectively established and disestablished by aligning and

misaligning openings 205 and 206.

[0026] In one embodiment wherein a valve 106 may not be present, the
apertures 205 are created in situ either before or after the functioning of the
energetic device 104. A casing perforating device is lowered into the bore 108 to a
desired location proximate a zone 105A-N of interest and is functioned thereby
creating an aperture or apertures 205 in a wall of the casing 102. Such a casing
perforating device may comprise a specialized shallow penetration perforating gun

including a shaped charge or charges, known as “tubing punch” charges. Such

10
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charges are specifically configured to perforate a wall of a tubular with only minimal
residual penetration. A valve or plug member may be inserted into the well bore to
close the apertures 205 where such closure is desired.

[0027] In one embodiment, connectors 202 couple an upper and / or a lower end
of the energetic device 104 to the casing 102. Connectors 202 may comprise
sieeves positioned around at least a portion of the exterior of the casing 102 and the
aperture or apertures 205. Optionally, the connectors 202 may be sealed around
the exterior of the casing 102. Connector 202 has a fluid communication path 204
that runs along the interior thereof and is in fluid communication with the apertures
205. The fluid communication path 204 is in fluid communication with a flow path
203 of the energetic device 104. One or more connectors 202 may be located at
any location along the energetic device 104 and casing 102 to allow more entry
points for fiuid communication between the formation 105 and the bore 108. The
connectors preferably located in correspondence with apertures in the wall of the

casing 102 or a body portion 221.

[0028] In one embodiment, flow path 203 of the energetic device 104 runs axially
through the conduit 210 and fluid may flow between the perforated production zone
105 and the aperture 205 and / or connector 202 through the conduit 210. The flow
path 203 may initially exist within the conduit 210 or may be created when the
energetic device 104 periorates the production zone 105. The flow path 203 allows
fluid to flow to and / or from the production zone 105 through the perforations 214,
the holes 212, and the conduit 210. Conduit 210 may formed by the body of the
energetic device 104. Fluid flows axially through the interior length of conduit 210
and into the connectors 202 which are in communication with an aperture 205 of the
valve 106 or casing 102. Each connector 202 has a fluid communication path 204
for placing the bore 108 of the casing 102 in fluid communication with the flow path
203. Each of the connectors 202 is located adjacent to and in fluid communication

with an exterior of at least one corresponding aperture 205 and / or valve 106.

[0029] In one embodiment, the conduit 210 of the functioned energetic device
104 serves as a manifold to collect or distribute fluids from or to respectively, a

11
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plurality of paths, such as the perforations 214 and / or cracks in the cement filling
the annulus 103. Such an embodiment may be particularly advantageous under
circumstances where any zone or zones 105A-N is long and / or vertically less

permeable to fluid flow. Following the functioning of the energetic device 104, the

conduit 210 provides a relatively clear flow path over the vertical length of the
perforated zone 105. Alternatively, such a flow path may be provided by a void that

remains following the functioning of the energetic device 104. Fluid collection or

distribution apertures 205 may be situated at a limited number of axial locations

along the vertical length. Distributed volumetric flow rate between the vertical length
and the apertures 205 is not diminished by a relative scarcity of apertures 205
because fluid may freely travel vertically along an interior of the conduit 210 between

the apertures 205 and the distributed vertical length of the zone 105.

[0030] In one embodiment, fluid may flow directly between the formation and the
connector 202 or apertures 205, thereby bypassing any conduit 210, following the
perforation of the zone 105. In one embodiment the system includes an energetic
device 104 and an aperture 205, but does not necessarily include a connector and
therefore the apertures 205 are Iin direct fluid communication with an area of
annulus, cement, and / or formation surrounding the casing 102 or body 221. The
functioning of the energetic device 104 creates sufficient fluid communication
pathways from the formation to the exterior of the casing 102 such that
communication between an interior 108 of the casing 102 and the formation 105
may be established without the necessity of a flow path through the conduit 210.
Flow paths may include perforations 214, cracks in the cement in the annulus 103, a
void in the cement in the annulus 103 left by a disintegrating energetic device 104 or

any other path suitable for fluid flow.

[0031] In one operational embodiment of the plurality of assembles 100A-N, it Is

desirable to treat hydrocarbon bearing formations 105A-N with pressurized

treatment fluids without making multiple trips into the wellbore 101. To ensure that a
proper treatment is performed on a particular formation 105, it is desired that the
particular formation 105 be isolated from other formations 105 traversed by the

wellbore 101 during such treatment. For performing prior to such a treatment
12
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operation, the assemblies 100A-N, shown in Figures 1, 2 and/or 3, may include one
or more of the valves 106 and energetic devices 104 per zone 105A-N and/or per
wellbore 101. The assemblies 100A-N are located adjacent one or more of each of
the respective production zones 105A-N. Any, one or more, or all of the energetic
devices 104A-N may be initiated selectively or simultaneously thereby perforating
the respective adjacent production zones 105A-N. With one or more of the
production zones 105 perforated, one or more flow paths 203 are created from the
zones 105 through the energetic device 104 to the fluid communication path 204 of
the connector 202. One or more of the valve members 106 remain in a closed
position until it is necessary to establish fluid communication with the bore 108 of the
casing 102. A shifting tool or other suitable valve operating mechanism is conveyed
into the wellbore and located in an operational relationship with the valve 106. The
valve member 106 is then opened thereby opening a flow path between the
formation 105 and the bore 108.

[0032] Alternatively, the valve 106 may include an operating piston configured to
move in response to a differential pressure between an interior and an exterior of the
casing or between two select locations within the casing wherein movement of the
piston Opera‘&es the valve 106 between an open and closed position. Additionally or

alternatively, such a piston may be acted upon by a pressure established in a control
line from the surface. Once the valve 106 is opened, pressurized treatment fluids
(not shown) are introduced into the corresponding production zone 105 through the
openings 206 of the valve member 220, the openings 205 of the casing 102 and
through the fluid communication path 204 of the connector 202. The pressurized
fluids then flow through flow path 203 of the energetic device 104, into the
perforations 214 created by the energetic device 104 and into the production zone

105. Each of the closed valve members 106 isolate their respective production

zones 105 such that those zones remain isolated from the pressurized fluids while
the treatment operation is performed. Once the treatment operation is complete, the
open valve member 106 may then be closed until the zone 105 is 1o be proauced or
some other fluid communication is required. This process may be repeated at any

number of production zones 105A-N in the wellbore 101.

13
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[0033] When the one or more treatment operations are complete, the wellbore
101 may be prepared to produce production fluid. Preferably, production tubing (not
shown) is run into the wellbore 101 above the production zone 105A-N to be
produced. Preferably, any overbalanced hydrostatic pressure above the production

zones 105A-N in the bore 108 may be relieved before the valve member 106A-N for

the corresponding zone or zones 105A-N is opened. With the valve or valves 106A-
N open, the production fluid flows into the bore 108. Each production zone 105 may
be produced in the same manner, and at the same time or different times and / or in
different manners as desired. Once production in any given zone is complete, the
corresponding valve member 106A-N may be closed, thereby isolating that

production zone 105A-N from the bore 108.

[0034] While the foregoing is directed to embodiments of the present invention,
other and further embodiments of the invention may be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims that

follow.

14
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WHAT IS CLAIMED IS:

1. An apparatus for penetrating a formation and selectively establishing fluid
communication with the formation, comprising: '

a casing having at least one aperture through a wall thereof and comprising a
valve member having a first position wherein the aperture is obstructed and a
second position wherein the aperture is open; and

at least one energetic device positioned exterior of the casing and configured
to penetrate a formation surrounding the casing without penetrating the casing; and

a fluid flow path between an interior of the energetic device and the aperture.

2. The apparatus of claim 1, wherein the valve member comprises a sliding
sieeve.
3. The apparatus of claim 1, further comprising a connector sealing contact

between the energetic device and an exterior of the casing, the connector including

at least a portion of the flow path.

4. The apparatus of claim 1, wherein the energetic device comprises a
perforating gun.

d. The apparatus of claim 4, further comprising explosive perforating charges
orientated to aim away from the casing.

6. The apparatus of claim 1, wherein the energetic device includes a fluid flow

path there through following a perforating, by the energetic device, of the formation
surrounding the casing.

/. The apparatus of claim 5, wherein the energetic device comprises a manifold.

15
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8. The apparatus of claim 6, further comprising at least one connector
surrounding an exterior of the casing and the at least one aperture and having at

least a portion of the flow path there through.

9. The apparatus of claim 4, wherein the perforating gun comprises a conduit.

10. The apparatus of clam 5, further comprising a perforating charge support
structure wherein the perforating charges and the support structure are

disintegratable upon a functioning of the perforating gun.

11.  The apparatus of claim 1, wherein the casing and the energetic device are

connected as an assembly prior to lowering into a well bore.

12. A method for selectively establishing fluid communication between an interior

of a casing and a formation of interest, comprising:

positioning a casing having an energetic device positioned on the outside
thereof within a wellbore;

penetrating the formation of interest while not perforating the casing, using

the energetic device; and

opening a fluid flow path through the energetic device between the formation

of interest and an interior of the casing.

13. The method of claim 12, wherein the penetrating comprises perforating with a

perforating gun.

14.  The method of claim 12, wherein the opening comprises opening a valve.

15.  The method of claim 14, wherein the valve comprises a siiding sleeve.

16. The method of claim 12, further comprising flowing a fluid through the flow
path.

16
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17. The method of claim 16, further comprising flowing a fluid through the

energetic device.

18. The method of claim 13, further comprising closing the fluid flow path.

19. The method of claim 17, wherein flowing the fluid comprises flowing a

treatment fluid from the interior of the casing to the formation of interest.

20. The method of claim 13, further comprising disintegrating an interior structure

of the perforating gun.

21. The method of claim 13, further comprising lowering the casing and the

energetic device as an integrated assembly into a well bore.

22. A method for treating multiple formations traversed by a well bore comprising:

providing a well bore casing in a well bore and having at least one perforating
gun positioned exterior thereof and adjacent a first formation and at ieast one
second perforating gun positioned exterior thereof and adjacent a second formation;

functioning the perforating gun thereby providing first lengthwise distributed
perforations in the first formation without perforating the well bore casing;

selectively opening at least one aperture in the well bore casing;

pumping a fluid from an interior of the well bore casing, through the aperture
and into the first distributed perforations;

closing the aperture; and

functioning the second perforating gun thereby providing second lengthwise
distributed perforations in the second formation without perforating the well bore

casing.

23. The method of claim 22, further comprising selectively opening at least one

second aperture in the well bore casing.

17
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24. The method of claim 22, further comprising pumping a fluid from an interior of
the well bore casing, through the second aperture and into the second distributed

perforations.

18
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