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1

PACKER APPARATUS AND METHOD OF
SEALING WELL CASING

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions

made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held

invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation application of U.S.
patent application Ser. No. 14/712,654, filed May 14, 2015,
entitled DOWNHOLE TOOLS, which 1s a continuation
application of U.S. patent application Ser. No. 13/820,091,
filed Mar. 28, 2013, entitled DOWNHOLE TOOLS, whlch

application 1s U.S. National Stage of PCT/GB2012/050033,
filed Jan. 12, 2012.

FIELD OF THE INVENTION

The present invention relates to a perforating tool for
perforating a downhole well casing and relates to a packer
apparatus for providing an annular seal 1n a downhole well
bore. The present invention relates particularly, but not
exclusively to a downhole work string incorporating such a
perforating tool and/or packer apparatus and to a method of
completion of a hydrocarbon well using such a work string.

BACKGROUND OF THE INVENTION

In most o1l and gas wells, steel casing i1s run through the
productive zone as a conduit to keep the formation from
breaking down and falling into the well bore. In order to
produce o1l and/or gas from the well, the casing must be
perforated so the producing fluid can enter the well bore and
be extracted. The most common technique for perforating a
well casing 1s to use explosives and blow holes 1n the casing
at predetermined intervals. However, it 1s desirable to be
able to perforate a well casing 1n a more controlled and
reliable manner

It 1s also desirable to provide a reliable and repeatable
method of fracturing formations to enable the production of
o1l and gas once the well casing has been perforated. To
accomplish this, it 1s desirable to provide a packer apparatus
that enables sections of perforated well casings to be reliably
isolated and sealed to enable hydraulic fracturing to take
place.

BRIEF SUMMARY OF THE

INVENTION

Preferred embodiments of the present invention seek to
overcome the above disadvantages of the prior art.

According to an aspect of the present invention, there 1s
provided a perforating tool for perforating a downhole well
casing, the tool comprising:

a body arranged to be disposed 1n a well casing and at
least one cutter block moveable relative to the body between
an inwardly retracted condition and an outwardly deployed
condition to cut a perforation 1n the well casing;

an activation member disposed in the body, wherein the
activation member 1s moveable relative to the body to move
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2

at least one said cutter block between the inwardly retracted
condition and the outwardly deployed condition relative to
the body;

a plurality of pistons arranged to move the activation
member relative to the body, each said piston being disposed
in a respective pressure chamber; and

wherein the activation member defines a bore disposed
along a longitudinal axis of the body, and wherein a plurality
of ports are formed 1n the activation member to enable fluid
to flow from the bore to each said pressure chamber such
that an increase 1n fluid pressure in the body increases fluid
pressure 1n each said pressure chamber to move each of the
plurality of pistons relative to the body and cause the
activation member to move relative to the body.

This provides the advantage of a perforating tool that can
be used to rehiably cut perforations through a well casing.
This 1s advantageous because when a casing has been placed
in a well bore, and particularly in long horizontal well bores
through tight formations, there 1s generally only a very small
diameter, usually less than 4 inches, available for a down-
hole tool. As a result, there 1s a lack of hydraulic working
area available in the downhole tool to provide a force for
moving parts to operate.

Consequently, providing a plurality of pistons arranged to
move the activation member relative to the body, each said
piston being disposed in a respective pressure chamber
arranged to be filled with tluid 1n response to an increase 1n
fluid pressure 1n the body to move each of the plurality of
pistons relative to the body and cause the activation member
to move relative to the body increases the force available to
the operator which provides a tool capable of perforating a
well. This therefore enables the operator to use a downhole
tool rather than explosives to perforate the well casing
during completion operations.

By providing an activation member defining a bore dis-
posed along a longitudinal axis of the body, and wherein a
plurality of ports are formed 1n the activation member to
enable fluid to flow from the bore to each said pressure
chamber, this also provides a compact arrangement that can
fit 1n the lmmited confines of a well casing to enable a
plurality of pressure chambers to be operated to increase the
force available to the operator for a given fluid pressure.

In a preferred embodiment, each said piston 1s disposed
concentrically around the activation member.

This provides the advantage of helping to enable location
of a plurality of pressure chambers 1n a downhole tool usable
in small diameter well casings to increase working force
available to the operator.

In preferred embodiment, each said pressure chamber
defines an annular chamber arranged concentrically around
the activation member.

This provides the advantage of helping to enable location
of a plurality of pressure chambers 1n a downhole tool usable
in small diameter well casings to increase working force
available to the operator.

Each said pressure chamber may further comprise a
stationary seal ring to provide a seal with the body for the
respective pressure chamber.

The tool may further comprise a plurality of [annular]
annularly arranged pressure ports formed through the body
adjacent each said pressure chamber to enable each said
piston to move relative to the body.

In a preferred embodiment, at least one said cutter block
1s slidably moveable along an inclined track to be moveable
between the inwardly retracted condition and outwardly
deployed condition, wherein the inclined track is inclined
relative to a longitudinal axis of the body such that pulling
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the tool upwardly out of the well casing 1n which it 1s located
pushes at least one said cutter block into the inwardly
retracted condition.

This provides the advantage of mimimizing the likelihood
of the perforating tool becoming stuck in the well casing.
Since the action of pulling the perforating tool out of the
well will push the cutter blocks along the inclined tracks and
inwardly into the body, there 1s little chance that the perto-
rating tool will become stuck with the cutter blocks 1n the
outwardly deployed condition. This also provides the advan-
tage that the cutter blocks can be manufactured with a
relatively large length. This enables large perforations to be
made i the well casing and could therefore prevent the
requirement to pump acid down the well bore to break down
casing cement after a perforation operation.

In a preferred embodiment, the tool further comprises at
least one drive member disposed on the activation member
to push at least one said cutter block along the inclined track
in response to movement of the activation member.

The tool may further comprise a floating piston disposed
in the bore, wherein the bore 1s filled with o1l or another
working fluid and the floating piston 1s moveable 1n the bore
to change the pressure of the o1l or other working fluid to
cause movement of the activation member.

This provides the advantage that if the perforating tool 1s
used 1n a work string that conducts hydraulic fracturing
operations of the formation in which the well casing 1is
located, the floating piston prevents fracturing sand and
debris from entering the internal diameter of the perforating
tool. This keeps the internal diameter of the perforating tool
relatively clean and reduces the likelihood of malfunction as
a result of debris interfering with the imternal moving parts
of the perforating tool.

According to another aspect of the present invention,
there 1s provided a method of perforating a well casing, the
method comprising use of a perforating tool as defined
above to form a plurality of perforations through a well
casing in use.

According to another aspect of the present invention,
there 1s provided a downhole work string comprising:

a perforating tool as defined above; and

at least one cup tool disposed in the work string at a
location above the perforating tool 1n use.

This provides the advantage that the work string can first
be used to perforate the well casing and the string can then
be lowered to position the cup tool or tools below the
perforated section of well casing. With the work string in
this position, high pressure pumping of hydraulic fracturing
fluid can be commenced from the surface either between the
casing and the work string in an annular configuration, or 1f
a second cup tool 1s used, through the internal diameter of
the work string using a ported sub to conduct a hydraulic
fracturing operation.

This also provides the advantage that i1f the pumping
pressure 1s high enough, the cutter blocks of the perforating,
tool will be deployed 1nto the well casing to anchor the work
string 1 position during the fracturing operation. This
enables the 1solation of a well bore that 1s exposed to high
pressure and might therefore reduce the amount of fracturing
fluid required. Consequently, 1t can be seen that this provides
a highly advantageous work string that simplifies comple-
tion operations.

According to another aspect of the present invention,
there 1s provided a downhole work string comprising:

a perforating tool as defined above; and

at least one packer apparatus disposed 1n the work string
at a location above the perforating tool 1n use.
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This provides the advantage that the work string can first
be used to perforate the well casing and the string can then
be lowered to position the at least one packer apparatus
below the perforated section of well casing. With the work
string 1n this position, high pressure pumping of hydraulic
fracturing fluid can be commenced from the surface either
between the casing and the work string in an annular
configuration, or 1 a second packer apparatus 1s used,
through the internal diameter of the work string using a
ported sub to conduct a hydraulic fracturing operation.

This also provides the advantage that 11 the pumping
pressure 1s high enough, the cutter blocks of the perforating
tool will be deployed 1nto the well casing to anchor the work
string 1n position during the fracturing operation. This
enables the 1solation of a well bore that 1s exposed to high
pressure and might therefore reduce the amount of fracturing
fluid required. Consequently, it can be seen that this provides
a highly advantageous work string that simplifies comple-
tion operations.

According to another aspect of the present invention,
there 1s provided a method of completion of a hydrocarbon
well 1n which a well casing has been disposed, the method
comprising;

use of the perforating tool of a work string as defined
above to form a plurality of perforations through the well
casing in use;

lowering the work string to position at least one said cup
tool or packer apparatus adjacent the plurality of perfora-
tions; and

pumping Iracturing fluid down the hydrocarbon well to
fracture the formation 1n use.

According to another aspect of the present invention,
there 1s provided a packer apparatus for providing an annular
seal 1n a downhole well casing or an open borehole, the
apparatus comprising:

a body arranged to be disposed 1n a well casing;

an activation member mounted to the body, wherein the
activation member 1s moveable relative to the body to
deform an elastomeric packer element outwardly relative to
the body to form an annular seal 1n a well casing 1n use; and

a plurality of pistons arranged to move the activation
member relative to the body, each said piston defining a
respective pressure chamber arranged to be filled with fluid
in response to an increase in fluid pressure in the body to
move each of the plurality of pistons relative to the body and
cause the activation member to move relative to the body.

This provides the advantage of a packer apparatus that has
a deformable elastomeric packer element that 1s deformable
outwardly to form an annular seal 1n a well casing for use 1n
fracturing operations and the like.

By providing a plurality of pistons arranged to move the
activation member relative to the body, wherein each said
piston defines a respective pressure chamber arranged to be
filled with fluid 1n response to an increase 1n fluid pressure
in the body to move each of the plurality of pistons relative
to the body, this provides the advantage that the force that
can be exerted on the packer element can be increased,
particularly 1n casings having a small diameter, to ensure a
reliable seal 1s formed. This helps to ensure packer seal
integrity.

In a preferred embodiment, the body comprises a cylin-
drical member having an internal bore defining a longitu-
dinal axis, and wherein each said piston 1s mounted con-
centrically to the body such that a plurality of ports formed
in the body enable fluid to tflow from the bore to each said
pressure chamber.
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This provides the advantage that the apparatus 1s modular
and that further pistons can be added if more force 1is
required. By mounting the pistons concentrically on the
cylindrical body, 1t 1s actually the outer housing of the tool
that moves relative to the body and further pistons can be
stacked on the body 1f more force 1s required. This provides
a versatile and adaptable packer apparatus.

In a preferred embodiment, each said pressure chamber
defines an annular chamber arranged concentrically around

the body.

This provides the advantage of providing a compact
arrangement.

Each said pressure chamber may further comprise a
stationary seal ring to provide a seal with the body for the
respective pressure chamber.

The activation member may comprise a ramp adapted to
slide under and deform outwardly a portion of said elasto-
meric packer element.

According to another aspect of the present invention,
there 1s provided a method of providing an annular seal 1n a
well casing or an open borehole, the method comprising use
ol a packer apparatus as defined above.

According to another aspect of the present invention,
there 1s provided a downhole work string comprising:

a perforating tool as defined above; and

at least one packer apparatus as defined above disposed in
the work string at a location above the perforating tool in
use.

This provides the advantage that the work string can first
be used to perforate the well casing and the string can then
be lowered to position the at least one packer apparatus
below the perforated section of well casing. With the work
string 1n this position, high pressure pumping of hydraulic
fracturing tluid can be commenced from the surface either
between the casing and the work string in an annular
configuration, or 1 a second packer apparatus 1s used,
through the internal diameter of the work string using a
ported sub to conduct a hydraulic fracturing operation.

This also provides the advantage that if the pumping
pressure 1s high enough, the cutter blocks of the perforating
tool will be deployed 1nto the well casing to anchor the work
string 1 position during the fracturing operation. This
enables the 1solation of a well bore that 1s exposed to high
pressure and might therefore reduce the amount of fracturing,
fluid required. Consequently, 1t can be seen that this provides
a highly advantageous work string that simplifies comple-
tion operations.

According to a further aspect of the present invention,
there 1s provided a method of completion of a hydrocarbon
well 1n which a well casing has been disposed, the method
comprising:

use of the perforating tool of a work string as defined
above to form a plurality of perforations through the well
casing in use;

lowering the work string to position at least one said
packer apparatus adjacent the plurality of perforations; and

pumping fracturing fluid down the hydrocarbon well to
both activate the packer apparatus to form an annular seal in
the well and fracture the formation 1n use.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention will now
be described, by way of example only, and not in any
limitative sense, with reference to the accompanying draw-
ings in which:
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FIG. 1a 1s a longitudinal cross-sectional view of a perfo-
rating tool of a first embodiment of the present invention
showing the cutter blocks in the mmwardly retracted condi-
tion;

FIG. 1b 1s a longitudinal cross-sectional view of the
perforating tool of FIG. 1a showing the cutter blocks 1n the
outwardly deployed condition;

FIG. 2a 1s a side view of the perforating tool of FIGS. 1a
and 1b showing the cutter blocks in the mmwardly retracted
condition;

FIG. 2b 15 a side view of the perforating tool of FIGS. 1a
and 1b showing the cutter blocks 1n the outwardly deployed
condition;

FIG. 3a 1s a perspective view of the perforating tool of
FIGS. 1a and 1b showing the cutter blocks 1n the inwardly
retracted condition;

FIG. 3b 1s a perspective view of the perforating tool of
FIGS. 1a and 1b showing the cutter blocks 1n the outwardly
deployed condition;

FIG. 4 1s an end-on view of the perforating tool of FIGS.
la and 1b showing the cutter blocks i1n the outwardly
deployed condition;

FIG. 5a 1s a longitudinal cross-sectional close-up of the
valve assembly of the [a] perforating tool of FIGS. 1 to 4;

FIG. 5b 1s a perspective cross-sectional view correspond-
ing to FIG. 5a;

FIG. 6a 1s a longitudinal cross-sectional close-up of the
return spring assembly and drive member of the perforating
tool of FIGS. 1a and 1b;

FIG. 6b 1s a perspective view corresponding to FIG. 6a;

FIG. 7a 1s a longitudinal cross-section of the perforating
tool of FIG. 1a comprising a floating piston;

FIG. 7b 1s a longitudinal cross-section corresponding to
FIG. 7a showing the movement of the floating piston to
deploy the cutter blocks;

FIG. 8 1s a side view of a cup tool;

FIG. 9 1s a longitudinal cross-section of a perforated well
casing showing the cup tool of FIG. 8 disposed 1n a work
string;

FIG. 10a 1s a longitudinal cross-section of a work string,
comprising the perforating tool of FIGS. 7a and 7b located
below a cup tool 1n a perforated well casing;

FIG. 10b 1s a longitudinal cross-section corresponding to
FIG. 10a i which the cutter blocks are deployed outwardly
to perforate the well casing and provide an anchor for the
work string 1n the well casing;

FIG. 11 1s a longitudinal cross-section of a work string
using two cup tools to enable hydraulic fracturing to be
performed through the internal diameter of the work string;

FIG. 12 1s a cross-sectional perspective close-up view of
the two cup tools located 1n the work string of FIG. 11;

FIG. 13 1s a longitudinal cross-section corresponding to
FIG. 12;

FIG. 14a 1s a longitudinal cross-section of a packer
apparatus for providing an annular seal 1n a well casing 1n
which the elastomeric packer element 1s shown in the
undeformed condition;

FIG. 14b 1s a longitudinal cross-section of the packer
apparatus of FIG. 14b in which the packer element 1is
deformed outwardly;

FIG. 15a 1s a side view of the packer apparatus in the
condition of FIG. 14a;

FIG. 15b 1s a side view of the packer apparatus in the
condition of FIG. 14b;

FIG. 16a 1s a perspective cross-section corresponding to
FIG. 14a;




US RE49,029 E

7

FIG. 16b 1s a perspective view ol the packer apparatus
showing the packer element deformed outwardly;

FI1G. 17 1s a longitudinal cross-section of a work string in
which the perforating tool of FIGS. 7a and 7b and two
packer apparatuses of FIGS. 14 to 16 are incorporated;

FIG. 18 1s a longitudinal cross-sectional view of the
packer apparatuses of the work string of FIG. 17 showing a
ported sub for use in fracturing operations;

FIG. 19a 1s a longitudinal cross-sectional view of a
section of work string [user] using two packer apparatuses in
a well dnlled 1n an open formation;

FIG. 19b 1s a longitudinal cross-sectional view corre-
sponding to FIG. 19a 1n which the packer elements are
deformed outwardly to form a seal in the open formation;

FIG. 20a 1s a longitudinal cross-sectional view of a second
embodiment of a packer apparatus;

FIG. 20b 1s a longitudinal cross-sectional view of a packer
apparatus of FIG. 20a showing the packer element deformed
outwardly;

FIG. 21 1s a perspective cross-section corresponding to
FI1G. 20a; and

FIG. 22 1s a perspective cross-section corresponding to
FIG. 20b.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Perforating Tool

Referring to FIGS. 1 to 4, a perforating tool 2 for
perforating a downhole well casing 3 (FIGS. 10a and 10b)
comprises a body 6 arranged to be disposed 1n a well casing
and at least one cutter block 8 moveable relative to the body
between an inwardly retracted condition as shown 1n FIG. 1a
and an outwardly deployed condition as shown in FIG. 1b to
cut a perforation 5 (FIGS. 10a and 10b) 1n the well casing
3.

An activation member 4 1s disposed in the body 6,
wherein the activation member 4 1s moveable relative to the
body 6 to move at least one said cutter block 8 between the
inwardly retracted condition and the outwardly deployed
condition relative to the body. A plurality of pistons 10 1s
arranged to move the [4] activation member 4 relative to the
body. Each piston 10 1s disposed in a respective pressure
chamber 12 arranged to be filled with fluid 1n response to an
increase 1n fluid pressure in the body 6 to move each of the
plurality of pistons relative to the body and cause the
activation member 4 to move relative to the body.

The activation member defines a bore 18 disposed along
a longitudinal axis of the body. A plurality of ports 42 are
formed 1n the activation member to enable tluid to flow from
the bore to each said pressure chamber such that an increase
in fluid pressure 1n the body increases fluid pressure 1n each
sald pressure chamber to move each of the plurality of
pistons relative to the body and cause the activation member
to move relative to the body.

As will be familiar to persons skilled 1n the art, the body
6 1s formed from a plurality of interconnected subs, 6a, 6b
and 6c¢ to form a perforating tool 2 that can be iterconnected
in a downhole work string. The activation member 4 com-
prises a mandrel interconnected with a plurality of lengths of
tubing 14 interconnected with each respective piston 10.
Tubing 14 forms a plurality of interconnected piston rods. In
this way, the length of the activation member 4 can be
modified although the activation member 4 and lengths of
tubing 14 can be formed by a single length of tubing rather
than a plurality of interconnected lengths of tubing.
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The activation member 4 defines a bore 18 disposed along,
the longitudinal axis of the body 6. The bore [8] /8 is
arranged to be filled with fluid pumped from the surface
when the tool 2 1s disposed downhole 1n a well casing. In
order to enable the bore 18 to be filled with flmd, a valve
assembly 20 1s disposed at the lowermost part of the tool 2.
Referring to FIGS. 3a and 5b, the valve assembly 20
comprises a plunger 22 arranged to move against the bias of
coil spring 24 to seal against valve seat 26 1n response to an
increase 1n fluid pressure 1n the tool. The valve 1s shown 1n
the open condition 1n FIGS. 5a and 5b.

Cutter blocks 8 each have a respective sharp edge 16
which 1s arranged to be driven 1nto a well casing to perforate
the well casing. The cutter blocks or other working members
8 are provided with a plurality of inclined grooves 28 (FIG.
2b) which are slidable 1n a plurality of corresponding
inclined grooves 30 (FI1G. 1b) formed 1n the body 6. Respec-
tive mclined grooves 28 and 30 define an inclined track
which enables the working member 8 to slide between the
inwardly retracted and outwardly deployed conditions. Acti-
vation member 4 comprises a recess 32 in which a drnive
member 34 i1s located. Consequently, when the activation
member 4 moves to the left in FIGS. 1a and 1b, the drive
member 34 1s moved leftwardly which pushes cutter block
8 to the left such that grooves 28 of cutter block 8 slide up
grooves 30 of the body 6 to move the cutter block 8 to the
outwardly deployed condition to drive edge 16 into the well
casing (not shown) to perforate the well casing.

A return spring 36 1s provided to return the cutter block 8
to the inwardly retracted condition when fluid pressure 1s
reduced in the bore 18. To further assist the cutter blocks to
move back to the mnwardly retracted condition, the inclined
track 28, 30 1s inclined relative to the longitudinal axis of the
body such that pulling the tool 2 upwardly out of the well
casing 1n which it 1s located pushes the cutter blocks 8 into
the inwardly retracted condition.

Referring to FIGS. 1a, 1b and 3a, each pressure chamber
12 1s defined at one end by piston 10 and at an opposite end
by a stationary seal 38 that 1s fixed relative to the body 6 by
threaded fasteners 40. Each pressure chamber 12 1s in fluid
communication with the bore 18 via a plurality of ports 42
formed 1n the tubing 14 which forms part of activation
member 4. Consequently, when fluid pressure in bore 18
increases, fluid flows through ports 42 and into pressure
chamber 12, pushing each piston 10 leftwardly as can be
seen in moving from FIGS. 1a to 1b. A plurality of [annular]
annularly arranged pressure ports 44 are formed through the
body 6 adjacent each pressure chamber 12 to enable the
pistons to move relative to the body 6. In particular, fluid 1s
exhausted through [annular] annularly arranged pressure
ports 44 when the pistons move.

It can be seen from the drawings that each piston 10 1s
disposed concentrically around activation member 4, 14 and
cach pressure chamber defines an annular chamber arranged
concentrically around the activation member. This provides
a compact and convenient arrangement to increase the force
available to the operator.

Referring to FIGS. 1 to 6 and 10, the operation of
downhole tool 2 to perforate a well casing will now be
described.

The downhole tool 2 1s placed 1n a well casing 3 to be
perforated with the cutter blocks 8 1n the configuration in
which they are inwardly retracted relative to the body 6 as
shown 1n FIG. 1a. An operator on the surface then pumps
fluid down the string 1n which the downhole tool 2 1s located,
such that fluid moves into bore 18. This drives plunger 22 of
valve assembly 20 against seat 26. The bore 18 therefore fills
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with fluid and the pressure of the fluid increases in response
to further pumping from the surface.

This causes fluid 18 to move through ports 42 and 1nto
pressure chambers 12. When the pressure in chambers 12
increases, pistons 10 are driven to the leit or upwardly 1n
relation to the well bore which moves activation member 4,
drive member 34 and pushes the cutter member 8 along
tracks 30 to the outwardly deployed condition as shown in
FIG. 1b. This drives edge 16 into the inner surface of the
well casing to perforate the well casing. If each of the pistons
12 has two square inches of area, by using four pressure
chambers 12 as shown, the tool 2 has eight square inches of
arca and this creates enough force to push the activation
member 4 cutter block 8 out to cut or perforate the casing.

When fluid pressure 1s removed, return spring 36 pushes
activation member 4 and therefore pistons 10 downwardly to
return the working members 8 to the mwardly retracted
position. Alternatively, the tool 2 could be used without a
return spring 36 because the action of pulling the tool 2 out
of the well casing would return the cutter blocks 8 to the
inwardly retracted condition.

Referring to FIGS. 7a and 7b, a further improvement can
be made to perforating tool 2 by the addition of a floating
piston 50 disposed in the upper part of bore 18. The upper
part ol bore 18 1s disposed in top sub 6a. A plug 352 1s
mounted at the lowermost extent of bore 18. This effectively
seals the bottom end of the bore 18. Bore 18 1s also filled
with o1l or another working fluid and movement of floating
piston 50 downwardly as shown 1n moving from FIGS. 7a
to 7b 1ncreases the pressure of the o1l 1n bore 18 to cause the
cutter blocks to move outwardly in the manner described
above. In the upper portion 19 of the bore, a different fluid
1s used to apply pressure to tloating piston 50. By providing
o1l 1n bore 18, sealed at one end by plug 52 and at the other
end by floating piston 350, the internal diameter of the tool 2
can be kept clean. This also helps to prevent debris from
moving nto the working parts of the perforating tool 2.

Referring to FIGS. 10a and 10b, a downhole work string
60 1s located 1n a well casing 3 and comprises a perforating
tool 2 as described above and a cup tool 62 as shown in
FIGS. 8 and 9. The perforating tool 2 comprises a floating
piston 50 to increase o1l pressure 1n bore 18.

Referring to FIGS. 8 and 9, cup tool 62 1s formed from a
work string sub 64 to which a plurality of annular elasto-
meric cup elements 66 1s mounted. Cup elements 66 define
recesses 68 into which hydraulic fracturing fluid i1s forced
under pressure to form an annular seal between the cup
clements 66 and casing 3. The interconnection of downhole
work string elements will be familiar to persons skilled in
the art and will not be described 1n any further detail herein.

Referring to FIGS. 8 to 10b, a method of completion of a
hydrocarbon well using a work string comprising perforat-
ing tool 2 and cup tool 62 will be described. Firstly, the work
string 1s lowered down a well 1n which casing 3 has been
installed. A perforating operation 1s conducted which com-
prises increasing pressure on floating piston 50 from the
surface to repeatedly deploy cutter blocks 8 outwardly to
punch perforations 5 in the well casing 3. The work string 1s
lowered 1n steps to punch perforations 5 along a length of
casing 3.

When the perforation operation has been completed, the
formation behind the perforations 5 must be fractured in
order to enable production of o1l and gas from the well. To
accomplish this, fracturing tluid 1s pumped down the annu-
lus 70 defined by the outside of the work string. The
fracturing fluid sits 1n recesses 68 of the cup elements 66 of
the cup tool 62 to form a seal. The fracturing fluid 1s
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therefore pumped under pressure through perforations 5 to
cause Iracturing of the formation i which casing 3 1is
located. The perforation and fracturing operations can be
repeated by perforating a section of casing and then subse-
quently lowering the cup tool past the perforations and
conducting an annular pumping of fracturing tluid.

It should also be noted that when fracturing fluid 1s
pumped under pressure, the floating piston 50 will be moved
downwardly to deploy cutter blocks 8 and perforate casing
3. This forms an anchor by means of the cutter blocks 8
anchoring in the casing 3. This condition 1s shown 1n FIG.
10b.

Referring to FIG. 11, an alternative example of a work
string comprises perforating tool 2 mounted 1n a work string,
in which two cup tools 62 are mounted above and below a
ported sub 70 comprising a plurality of annular ports 72.
Operation of the work string of FIGS. 11 to 13 1s similar to
that of the work string of FIGS. 10a and 10b with the
following differences. Once the perforation operation has
been completed by perforating tool 2, the work string 1s
lowered such that one or more perforations 5 in casing 3 are
located between the cup elements 66 of respective cup tools
62. Fracturing fluid 1s then pumped down the internal bore
74 of the string to exit port 72 under pressure and fracture
the formation behind perforations 5. Respective cup tools 62
provide seals above and below ports 72 to 1solate a section
ol casing 3.

Packer Apparatus

Referring to FIGS. 14a to 16b, packer apparatus 102
comprises a body 106 arranged to be disposed 1 a well
casing. An activation member 104 1s mounted to body 106
wherein the activation member 1s moveable relative to the
body to deform an elastomeric packer element 108 out-
wardly relative to the body to form an annular seal 1n a well
casing in use.

A plurality of pistons 110 are arranged to move activation
member 104 relative to the body. Each piston defines a
respective pressure chamber 112 arranged to be filled with
fluid 1n response to an increase 1n fluid pressure 1n the body
106 to move each of the plurality of pistons 110 relative to
the body 106 and cause the activation member 104 to move
relative to the body.

It can be seen that the body 106 comprises a cylindrical
member having an internal bore 118 arranged to receive
fluid under pressure. Each piston 112 1s mounted concen-
trically on the body 106. A plurality of ports 142 are formed
through body 106 to enable tluid to flow from bore 118 1nto
pressure chambers 112.

It can therefore be seen that each pressure chamber 112
defines an annular chamber arranged concentrically around
body 106. This configuration enables more pistons [112] 710
to be mounted to the body 106 1f required to increase the
force available to the operator. Respective stationary seal
rings 138 define the opposite ends of pressure chambers 112.
The configuration of the packer apparatus 102 enables the
outer housing of the apparatus to be energized by fluid under
pressure rather than an internal mandrel 1n the manner of the
perforating tool of FIGS. 1a and 1b. A plurality of [annular]
annularly arranged pressure ports 144 are provided to
cnable fluid 1n the well bore to escape to allow pistons 112
to operate.

In order to deform elastomeric packer element 108 out-
wardly to form a seal 1n a well casing, tluid 1s pumped under
pressure down bore 118. This causes the fluid to move
through ports 142 and mto pressure chambers 112. This
pushes pistons 110 upwardly along body 106 causing acti-
vation member 104 to deform the elastomeric packer ele-
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ment 108 outwardly. When the fluid pressure 1s removed
from bore 118, a return spring (not shown) or the action of
pulling packer 102 out of the well casing will return the
packer element 108 to the undeformed condition as shown
in FIG. 14a.

An alternative embodiment of the packer apparatus 1s
shown 1n FIGS. 20 to 22. Packer apparatus 202 comprises an
activation member 204 having a ramp portion 207. Ramp
portion 207 1s mounted to piston 210 comprising pressure
chamber 212. The activation of piston 210 1s achieved 1n the
same manner as the packer apparatus 102 and will not be
described 1n any further detail herein. It can be seen that the
ramp 207 protrudes under the elastomeric deformable
packer element when activated to push the packer element
208 outwardly.

Referring to FIGS. 17 to 19, a downhole work string
usable 1n completion of a hydrocarbon well incorporating
perforating tool 2 and two packer apparatuses 102 1s shown.
The work string also comprises a ported sub 70 having ports
72 to allow fracturing tluid to be pumped through perfora-
tions 5. By pumping fracturing tfluid under pressure along,
bore 119, tloating piston 50 1s actuated and also pistons 110
of packer apparatuses 102 to cause outward deployment of
packer seal element 108. This enables a fracturing operation
to be conducted on an 1solated portion of casing between
packer elements 108 which form annular seals.

Referring to FIGS. 19a and 19b, packer apparatuses 102
are also particularly suited for use i1n open formation 90.
Elastomeric deformable packer elements 108 are suited to
forming a seal 1n the internal undulating surface 92 of open
formation borehole 90. Ported sub 70 can then be used to
conduct a fracturing operation of open formation borehole
90.

It will be appreciated that persons skilled 1n the art that the
above embodiments have been described by way of example
only, and not in any limitative sense, and that various
alterations and modifications are possible without departure
from the scope of the invention as defined by the appended
claims.

The 1nvention claimed 1s:

[1. A packer apparatus for providing an annular seal in a
downhole well casing or an open borehole, the apparatus
comprising:

a body arranged to be disposed 1 a well casing;

an activation member mounted to the body, wherein the
activation member 1s moveable relative to the body to
deform an elastomeric packer element outwardly rela-
tive to the body to form an annular seal in the well
casing in use; and

a plurality of pistons arranged to move the activation
member relative to the body, each said piston defiming
a respective pressure chamber arranged to be filled with
fluid 1n response to an increase 1n fluid pressure 1n the
body to move each of the plurality of pistons relative to
the body and cause the activation member to move
relative to the body, characterised in that when fluid
pressure 1s reduced 1n the body, the activation member
1s able to move to return the elastomeric packer element
to an undeformed condition.]

[2. The apparatus according to claim 1, wherein the body

COmMprises:

a cylindrical member having an internal bore defining a
longitudinal axis, wherein each said piston 1s mount-
able concentrically to the body and defines a part of the
outer housing of the apparatus mountable to another
piston defining a further part of the outer housing of the
apparatus; and
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a plurality of ports formed 1n the body enable tluid to flow
from the bore to each said pressure chamber.}

[3. The apparatus according to claim 2, wherein each said
pressure chamber defines an annular chamber arranged
concentrically around the body.}

[4. The apparatus according to claim 2, wherein each said
pressure chamber further comprises a stationary seal ring to
provide a seal with the body for the respective pressure
chamber.]

[5. The apparatus according to claim 2, further comprising
a plurality of annular pressure ports.}

[6. The apparatus according to claim 2, wherein each said
piston comprises an annular pressure port to enable wellbore
fluid to be exhausted from the apparatus during activation of
the respective piston.]

[7. The apparatus according to claim 1, wherein the
activation member comprises a ramp adapted to slide under
and deform outwardly a portion of said elastomeric packer
element.]

[8. A packer apparatus for providing an annular seal in a
downhole well casing or an open borehole, the apparatus
comprising;

a body arranged to be disposed 1n a well casing;

an activation member mounted to the body, wherein the
activation member 1s moveable relative to the body to
deform an elastomeric packer element outwardly rela-
tive to the body to form an annular seal 1n a well casing
1n use; and

a plurality of pistons arranged to move the activation
member relative to the body, each said piston defining
a respective pressure chamber arranged to be filled with
fluid 1n response to an increase 1n fluid pressure 1n the
body to move each of the plurality of pistons relative to
the body and cause the activation member to move
relative to the body, characterised in that activation
member 1s maintained in the position deforming the
clastomeric packer element outwardly relative to the
body by fluid pressure only.]

[9. The apparatus according to claim 8, wherein the body

COmprises:

a cylindrical member having an internal bore defining a
longitudinal axis, wherein each said piston 1s mount-
able concentrically to the body and defines a part of the
outer housing of the apparatus mountable to another
piston defining a further part of the outer housing of the
apparatus; and

a plurality of ports formed 1n the body enable fluid to flow
from the bore to each said pressure chamber.}

[10. The apparatus according to claim 9, wherein each
said pressure chamber defines an annular chamber arranged
concentrically around the body.}

[11. The apparatus according to claim 9, wherein each
said pressure chamber further comprises a stationary seal
ring to provide a seal with the body for the respective
pressure chamber.]

[12. The apparatus according to claim 9, further compris-
ing a plurality of annular pressure ports.]

[13. The apparatus according to claim 9, wherein each
said piston comprises an annular pressure port to enable
wellbore fluid to be exhausted from the apparatus during
activation of the respective piston.]

[14. The apparatus according to claim 8, wherein the
activation member comprises a ramp adapted to slide under
and deform outwardly a portion of said elastomeric packer
element.]
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[15. A packer apparatus for providing an annular seal in
a downhole well casing or an open borehole, the apparatus
comprising;

a body arranged to be disposed 1 a well casing;

an activation member mounted to the body, wherein the
activation member 1s moveable relative to the body to
deform an elastomeric packer element outwardly rela-
tive to the body to form an annular seal 1n a well casing
1n use; and

a plurality of pistons arranged to move the activation
member relative to the body, each said piston defiming
a respective pressure chamber arranged to be filled with
fluid 1n response to an increase 1n fluid pressure 1n the
body to move each of the plurality of pistons relative to
the body and cause the activation member to move
relative to the body, characterised in that each said
piston comprises an annular pressure port to enable
wellbore fluid to be exhausted from the apparatus
during activation of the respective piston.]

[16. The apparatus according to claim 15, wherein the

body comprises:

a cylindrical member having an internal bore defining a
longitudinal axis, wherein each said piston 1s mount-
able concentrically to the body and defines a part of the
outer housing of the apparatus mountable to another
piston defining a further part of the outer housing of the
apparatus; and

a plurality of ports formed in the body enable fluid to flow
from the bore to each said pressure chamber.}

[17. The apparatus according to claim 16, wherein each
said pressure chamber defines an annular chamber arranged
concentrically around the body.}

[18. The apparatus according to claim 16, wherein each
said pressure chamber further comprises a stationary seal
ring to provide a seal with the body for the respective
pressure chamber.]

[19. The apparatus according to claim 15, wherein the
activation member comprises a ramp adapted to slide under
and deform outwardly a portion of said elastomeric packer
element.]

20. A downhole work string comprising:

a first packer apparatus comprising:

a first body arranged to be disposed 1n a well casing or
open borehole, the first body having an internal bore
that rveceives fracturing fluid that is pumped into the
downhole work string;

a first elastomeric packer element;

[an] a first activation member mounted to the first body,
wherein the first activation member 1s moveable
relative to the first body to deform [an] the first
clastomeric packer element outwardly relative to the
first body to form [an] a first annular seal in [a] t4e
well casing or the open borehole 1n use; and

a first plurality of pistons arranged to move the first
activation member relative to the first body, each
[said piston] of the first plurality of pistons defining
a respective pressure chamber arranged to be filled
with the fracturing fluid 1n response to an increase 1n
fluid pressure 1n the first body that is caused when
the fracturing fluid is pumped into the downhole
work string and to thereby move each of the first
plurality of pistons relative to the first body and
cause the first activation member to move relative to
the first body, [characterised] characterized in that
when the fluid pressure 1s reduced in the first body,
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the first activation member 1s able to move to return
the first elastomeric packer element to an unde-
formed condition;

a second packer apparatus comprising:

a second body arranged to be disposed in the well
casing or the open borvehole, the second body having
an internal bore that also rveceives the fracturing
fluid that is pumped into the downhole work string;

a second elastomeric packer element;

a second activation member mounted to the second
body, wherein the second activation member is
moveable relative to the second body to deform the
second elastomeric packer element outwardly rela-
tive to the second body to form a second annular seal
in the well casing or the open borehole in use; and

a second plurality of pistons arranged to move the
second activation member rvelative to the second
body in response to the increase in fluid pressure that
is caused when the fracturing fluid is pumped into
the downhole work string to thereby deform the
second elastomeric packer element and form the
second annular seal; and

a ported sub comprising:

a third body arranged to be disposed in the well casing
or the open borehole, the third body having an
internal borve that also receives the fracturing fluid
that is pumped into the downhole work string, the
third body being connected between [said] #2e first
body of the first packer apparatus and the second
body of the second packer [apparatuses] apparatus;
and

one or move ports that provide a fluid pathway from the
internal bore of the third body to the downhole well
casing or the open borehole such that, as the frac-
turing fluid is pumped into the downhole work string,
the fracturing fluid.

(1) causes the first packer apparatus to form the first
annular seal

(2) causes the second packer apparatus to form the
second annular seal, and

(3) ejects from the one or more ports of the ported
sub to perform a fracturing operation between the
first and second annular seals.

21. A method of repeatedly providing [an] annular [seal]
seals 1 a well casing or an open borehole and simultane-
ously performing a fracturing operation between the annu-
lar seals, the method comprising:

positioning [a] #2e downhole work string [according to] of

claim 20 at a first location in [a] the well casing or the

open borehole; [and

increasing] while the downhole work string is positioned

at the first location, pumping the fracturing fluid into

the downhole work string to increase the fluid pressure

in the [body] first, second and thivd bodies to thereby:

move each of the first plurality of pistons relative to the
first body and cause the first activation member to
move relative to the first body and deform the first
clastomeric packer element outwardly relative to the
first body to form [an] the first annular seal in the
well casing or the open borehole;

move each of the second plurality of pistons to cause
the second activation member to move relative to the
second body and deform the second elastomeric
packer element outwardly rvelative to the second body
to form the second annular seal in the well casing or
the open borehole; and
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cause the fracturing fluid to be ejected from the one or
more ports of the ported sub to perform the fractur-

ing operation at the first location;
moving the downhole work string from the first location to

16

body in response to the increase in fluid pressure that
is caused when the fracturing fluid is pumped into
the downhole work string to thereby deform the
second elastomeric packer element and form the

a second location in the well casing or the open 5 second annular seal; and
borehole; a ported sub comprising:
while the downhole work string is positioned at the a third body arranged to be disposed in the well casing
second location, pumping the fracturing fluid into the or the open borehole, the third body having an
downhole work string to increase the fluid pressure in internal bore that also receives the fracturing fluid
the first, second and thivd bodies to thereby: 10 that is pumped into the downhole work string, the
move each of the first plurality of pistons relative to the third body being connected between [said] #2e first
first body and cause the first activation member to body of the first packer apparatus and the second
move relative to the first body and deform the first body of the second packer [apparatuses] apparatus;
elastomeric packer element outwardly relative to the and
first body to form the first annular seal at the second 15 one or movre ports that provide a fluid pathway from the
location in the well casing or the open borehole; internal bove of the third body to the downhole well
move each of the second plurality of pistons to cause casing or the open borehole such that, as the frac-
the second activation member to move relative to the turing fluid is pumped into the downhole work string,
second body and deform the second elastomeric the fracturing fluid.
packer element outwardly relative to the second body 20 (1) causes the first packer apparatus to form the first
to form the second annulav seal at the second annular seal,
location in the well casing or the open borehole; and (2) causes the second packer apparatus to form the
cause the fracturing fluid to be ejected from the one or second annular seal, and
movre ports of the ported sub to perform the fractur- (3) ejects from the one or more ports of the ported
ing operation at the second location. 25 sub to perform a fracturing operation between the

22. A downhole work string comprising:
a first packer apparatus comprising:

first and second annular seals.
23. A method of repeatedly providing [an] annular [seal]

seals 1n a well casing or an open borehole and simultane-
ously performing a fracturing operation between the annu-

30 lar seals, the method comprising:
positioning [a] z2e downhole work string [according to] of

a first body arranged to be disposed 1n a well casing or
open borehole, the first body having an internal bore
that receives fracturing fluid that is pumped into the
downhole work string;

a first elastomeric packer element;
[an] a first activation member mounted to the first body,
wherein the first activation member 1s moveable

claim 22 at a first location in [a] the well casing or the
open borehole; [and]
[increasing] while the downhole work string is positioned

relative to the first body to deform [an] the first 35 at the first location, pumping the fracturing fluid into
clastomeric packer element outwardly relative to the the downhole work string to increase the fluid pressure
first body to form [an] a first annular seal in [a] tke in the [body] first, second and thivd bodies to thereby:
well casing or the open borehole 1n use; and move each of the first plurality of pistons relative to the

a first plurality of pistons arranged to move the first first body and cause the first activation member to
activation member relative to the first body, each 40 move relative to the first body and deform the first
[said piston] of the first plurality of pistons defining clastomeric packer element outwardly relative to the
a respective pressure chamber arranged to be filled first body to form [an] the first annular seal in the
with the fracturing fluid 1n response to an 1ncrease 1n well casing or the open borehole;
fluid pressure 1n the first body that is caused when move each of the second plurality of pistons to cause
the fracturing fluid is pumped into the dowmnhole 45 the second activation member to move relative to the
work string and to thereby move each of the first second body and deform the second elastomeric
plurality of pistons relative to the first body and packer element outwardly rvelative to the second body
cause the first activation member to move relative to to form the second annular seal in the well casing or
the first body, [characterised] characterized in that the open borehole; and
the first activation member 1s maintained in the 50 cause the fracturing fluid to be ejected from the one or
position deforming the first elastomeric packer ele- movre ports of the ported sub to perform the fractur-
ment outwardly relative to the first body by fluid ing operation at the first location;
pressure only; moving the downhole work string from the first location to

a second packer apparatus comprising: a second location in the well casing or the open

a second body arranged to be disposed in the well 55 borehole;
casing or the open borehole, the second body having while the downhole work strving is positioned at the
an internal borve that also rveceives the fracturing second location, pumping the fracturing fluid into the
fluid that is pumped into the downhole work string; downhole work string to increase the fluid pressure in

a second elastomeric packer element; the first, second and thivd bodies to thereby:

a second activation member mounted to the second 60 move each of the first plurality of pistons relative to the
body, wherein the second activation member is first body and cause the first activation member to
moveable relative to the second body to deform the move relative to the first body and deform the first
second elastomeric packer element outwardly rela- elastomeric packer element outwardly relative to the
tive to the second body to form a second annular seal fivst body to form the first annular seal at the second
in the well casing or the open borehole in use; and 65 location in the well casing or the open borehole;

a second plurality of pistons arranged to move the
second activation member relative to the second

move each of the second plurality of pistons to cause
the second activation member to move relative to the
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second body and deform the second elastomeric
packer element outwardly relative to the second body
to form the second annulav seal at the second
[ocation in the well casing or the open borehole; and
cause the fracturing fluid to be ejected from the one or

movre ports of the ported sub to perform the fractur-
ing operation at the second location.

24. A downhole work string comprising:

a first packer apparatus comprising:

a first body arranged to be disposed 1n a well casing or
open borehole, the first body having an internal bore
that receives fracturing fluid that is pumped into the
downhole work string;

a first elastomeric packer element;

[an] a first activation member mounted to the firsz body,
wherein the first activation member 1s moveable
relative to the first body to deform [an] the first
clastomeric packer element outwardly relative to the
first body to form [an] a first annular seal in [a] the
well casing or the open borehole 1n use; and

a first plurality of pistons arranged to move the first
activation member relative to the first body, each
[said piston] of the first plurality of pistons defining
a respective pressure chamber arranged to be filled
with the fracturing fluid 1n response to an increase 1n
fluid pressure 1n the first body that is caused when
the fracturing fluid is pumped into the downhole
work string and to thereby move each of the first
plurality of pistons relative to the first body and
cause the first activation member to move relative to
the first body, [characterised] characterized in that
each [said piston] of the first plurality of pistons
comprises [an annular] one or more annularly
arranged pressure [port] ports to enable wellbore
fluid to be exhausted from the first packer apparatus
during activation of the respective piston;

a second packer apparatus comprising:

a second body arranged to be disposed in the well
casing or the open borehole, the second body having
an internal borve that also rveceives the fracturing
fluid that is pumped into the downhole work string;

a second elastomeric packer element;

a second activation member mounted to the second
body, wherein the second activation member is
moveable relative to the second body to deform the
second elastomevric packer element outwardly rela-
tive to the second body to form a second annular seal
in the well casing or the open borehole in use; and

a second plurality of pistons arranged to move the
second activation member relative to the second
body in response to the increase in fluid pressure that
is caused when the fracturing fluid is pumped into
the dowmnhole work string to thereby deform the
second elastomeric packer element and form the
second annular seal; and

a ported sub comprising:

a third body arranged to be disposed in the well casing
or the open borehole, the third body having an
internal bore that also receives the fracturing fluid
that is pumped into the downhole work string, the
third body being connected between [said] tie first
body of the first packer apparatus and the second
body of the second packer [apparatuses] apparatus;
and

one or move ports that provide a fluid pathway from the
internal bore of the third body to the downhole well
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casing orv the open borvehole such that, as the frac-

turing fluid is pumped into the downhole work string,

the fracturing fluid.

(1) causes the first packer apparatus to form the first
annular seal

(2) causes the second packer apparatus to form the
second annular seal, and

(3) ejects from the one or more ports of the ported
sub to perform a fracturing operation between the
first and second annular seals.

25. A method of repeatedly providing [an] annular [seal]
seals 1n a well casing or an open borehole and simultane-
ously performing a fracturing operation between the annu-
lar seals, the method comprising:

positioning [a] z2e downhole work string [according to] of

claim 24 at a first location in [a] the well casing or the
borehole; [and

increasing] while the downhole work string is positioned

at the first location, pumping the fracturing fluid into

the downhole work string to increase the fluid pressure

in the [body] first, second and thirvd bodies to thereby:

move each of the first plurality of pistons relative to the
first body and cause the first activation member to
move relative to the first body and deform the first
clastomeric packer element outwardly relative to the
first body to form [an] the first annular seal in the
well casing or the open borehole;

move each of the second plurality of pistons to cause
the second activation member to move relative to the
second body and deform the second elastomeric
packer element outwardly relative to the second body
to form the second annular seal in the well casing or
the open borehole; and

cause the fracturing fluid to be ejected from the one or
movre ports of the ported sub to perform the fractur-
ing operation at the first location;

moving the downhole work string from the first location to

a second location in the well casing or the open
borehole;

while the downhole work strving is positioned at the

second location, pumping the fracturing fluid into the

downhole work string to increase the fluid pressure in

the first, second and third bodies to thereby:

move each of the first plurality of pistons relative to the
first body and cause the first activation member to
move relative to the first body and deform the first
elastomeric packer element outwardly relative to the
fivst body to form the first annular seal at the second
location in the well casing or the open borehole;

move each of the second plurality of pistons to cause
the second activation member to move relative to the
second body and deform the second elastomeric
packer element outwardly relative to the second body
to form the second annulav seal at the second
location in the well casing or the open borehole; and

cause the fracturing fluid to be ejected from the one or
movre ports of the ported sub to perform the fractur-
ing operation at the second location.

26. The downhole work string of claim 20, wherein the
second plurality of pistons are mounted around the second
body.

27. The downhole work string of claim 20, wherein each
of the second plurality of pistons define a vespective pressure
chamber arrvanged to be filled with the fracturing fluid in
response to the increase in fluid pressure that is caused when
the fracturing fluid is pumped into the downhole work string.
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28. The downhole work string of claim 20, wherein the
fivst activation member extends between the first elastomeric
element and one of the first plurality of pistons and the
second activation member extends between the second elas-
tomeric element and one of the second plurality of pistons.

29. The downhole work string of claim 20, wherein the
first activation member moves in a first divection relative to
the first body to form the first annular seal and the second
activation member also moves in the first direction to form
the second annular seal.

30. The downhole work string of claim 20, wherein the
first elastomeric packer element is mounted around the first
body and the second elastomeric packer element is mounted
around the second body.

31. The method of claim 21, wherein moving the downhole
work string from the first location to the second location in
the well casing or the open borehole causes the first elas-
tomeric element and the second elastomeric element to
return to the undeformed condition.

32. The method of claim 21, further comprising:

prior to moving the downhole work string from the first

location to the second location in the well casing or the
open borehole, reducing the fluid pressure of the frac-
turing fluid that is pumped into the downhole work
String.

33. The method of claim 32, wherein reducing the fluid
pressure of the fracturing fluid that is pumped into the
downhole work string comprises ceasing pumping the frac-

turing fluid into the downhole work string.
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34. The method of claim 21, wherein the first activation
member moves in a first divection velative to the first body to
deform the first elastomeric packer element and the second
activation member also moves in the first divection to deform
the second elastomeric packer element.

35. The method of claim 21, wherein pumping the frac-
turing fluid into the downhole work string to increase the

fluid pressure in the first, second and third bodies also

causes wellbore fluid to be ejected from the downhole work
string.

36. The downhole work string of claim 22, wherein the
second plurality of pistons are mounted avound the second
body.

37. The downhole work string of claim 24, wherein the
second plurality of pistons are mounted arvound the second
body.

38. The downhole work string of claim 22, wherein the
fivst activation member extends between the first elastomeric

20 element and one of the first plurality of pistons and the

second activation member extends between the second elas-
tomeric element and one of the second plurality of pistons.

39. The downhole work string of claim 24, wherein the

fivst activation member extends between the first elastomeric

25 element and one of the first plurality of pistons and the

second activation member extends between the second elas-
tomeric element and one of the second plurality of pistons.
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