wO 2007/141465 A1 |10 00 00O O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘, | [.

) IO 0 O O

International Bureau

(43) International Publication Date
13 December 2007 (13.12.2007)

(10) International Publication Number

WO 2007/141465 Al

(51) International Patent Classification:
E21B 33/12 (2006.01) E21B 33/124 (2006.01)
E21B 43/26 (2006.01)

(21) International Application Number:

Jr. [US/US]; 18814 FM 2920, Tomball, TX 77377 (US).
COURVILLE, Perry, Wayne [US/US]; 19403 Chesnut-
field Ct., Houston, TX 77094 (US). ALTMAN, Richard,
A. [US/US]; 5635 Spring Lodge Dove, Kingwood, TX
77345 (US). CLAY TON, Robert [US/US]; 1004 Primrose

PCT/GB2007/001025
court, Duncan, OK 73533 (US).
(22) International Filing Date: 22 March 2007 (22.03.2007) .
) (74) Agents: CURTIS, Philip, Anthony et al.; A.A. Thornton
(25) Filing Language: English & Co., 235 High Holborn, London WC1V 7LE (GB).
(26) Publication Language: English  (81) Designated States (unless otherwise indicated, for every

(30) Priority Data:
11/450,654 9 June 2006 (09.06.2006) US

(71) Applicant (for all designated States except US): HAL-
LIBURTON ENERGY SERVICES, INC. [US/US]; P.O.
Box 1431, Duncan, OK 73533 (US).

(71) Applicant (for MW only): CURTIS, Philip, Anthony
[GB/GB]; A A Thornton & Co., 235 High Holborn,
London WC1V 7LE (GB).

(72) Inventors; and
(75) Inventors/Applicants (for US only): EAST, Loyd, E.,

(34)

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ,DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: METHODS AND DEVICES FOR TREATING MULTIPLE-INTERVAL WELL BORES

v ol ‘-V'VT\'
Y A
R AN
NV -t o220
2105557 B 220
R 1ij_‘;—.%<?‘<’:>/ X

(57) Abstract: Methods and devices are provided for treating multi-
ple interval well bores. More particularly, an isolation assembly may be
used to allow for zonal isolation to allow treatment of selected produc-
tive or previously producing intervals in multiple interval well bores.
One example of a method for treating a multiple interval well bore in-
cludes the steps of: providing an isolation assembly comprising a liner
and a plurality of swellable packers wherein the plurality of swellable
packers are disposed around the liner at selected spacings; introducing
the isolation assembly into the well bore; allowing at least one of the
plurality of swellable packers to swell so as to provide zonal isolation
of at least one of a plurality of selected intervals; establishing fluidic
connectivity to the at least one of a plurality of selected intervals; and
treating the at least one of a plurality of selected intervals.



WO 2007/141465 A1 |0 DA0 000 0T 0000 0 0 00

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, Published:

7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), —  with international search report

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL.,  For two-letter codes and other abbreviations, refer to the "Guid-
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, ance Notes on Codes and Abbreviations" appearing at the begin-
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). ning of each regular issue of the PCT Gagzette.



WO 2007/141465 PCT/GB2007/001025

METHOD FOR TREATING MULTIPLE-INTERVAL WELL BORES

BACKGROUND

The present invention relates to methods and devices for treating multiple interval
well bores and more particularly, the use of an isolation assembly to provide zonal isolation
to allow selected treatment of productive or previously producing intervals in multiple
interval well bores.

Oil and gas wells often produce hydrocarbons from more than one subterranean zone
or well bore interval. Occasionally, it is desired to treat or retreat one or more intervals of a
well bore. Reasons for treating or retreating intervals of a well bore include the need to
stimulate or restimulate an interval as a result of declining productivity during the life of the
well. Examples of stimulation treatments include fracturing treatments and acid stimulation.
Other treating operations include conformance treatments, sand control treatments, blocking
or isolating intervals, consolidating treatments, sealing treatments, or any combination
thereof.

One difficulty in treating a selected interval of an already producing well bore is the
lack of zonal isolation between intervals. That is, each of the selected intervals to be treated
may be in fluid communication with other intervals of the well bore. This lack of isolation
between intervals can prevent targeted treatments to selected intervals because treatments
intended for one selected interval may inadvertently flow into a nonintended interval. Thus,
before treating or retreating a selected interval of a well bore, the selected interval will often
be isolated from the other intervals of the well bore. In this way, treatments may be targeted
to specific intervals.

Conventional methods for reisolation of well bore intervals include the use of
1solation devices such as, for example, straddle packers, packers with sand plugs, packers
with bridge plugs, isolation via cementing, and combinations thereof. Such conventional
methods, however, can suffer from a number of disadvantages including lower rate
throughputs due to additional well bore restrictions inherent in such methods, poor isolation
between intervals, and depletion between intervals.

Thus, a need exists for an improved method for providing isolation between well bore

intervals to allow treatment or retreatment of selected intervals in multiple interval well

bores.
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SUMMARY

The present invention relates to methods and devices for treating multiple interval
well bores and more particularly, the use of an isolation assembly to provide zonal isolation
to allow selected treatment of productive or previously producing intervals in a multiple
interval well bore.

One example of a method for treating a multiple interval well bore comprises the
steps of: providing an isolation assembly comprising a liner and a plurality of swellable
packers wherein the plurality of swellable packers are disposed around the liner at selected
spacings; introducing the isolation assembly into the well bore; allowing at least one of the
plurality of swellable packersuto swell so as to provide zonal isolation of at least one of a
plurality of selected intervals; establishing fluidic connectivity to the at least one of a
plurality of selected intervals; and treating the at least one of a plurality of selected intervals.

Another example of a method for refracturing a multiple interval well bore comprises
the steps of: providing an isolation assembly comprising a liner and a plurality of swellable
packers wherein the plurality of swellable packers are disposed around the liner at selected
spacings; introducing the isolation assembly into the well bore; allowing at least one of the
plurality of swellable packers to swell so as to provide zonal iéolation of at least one of a
plurality of selected intervals; establishing fluidic comnectivity to the at least one of a
plurality of selected intervals; and treating a selected well bore interval above or below the
liner.

Yet another example of a method for refracturing a multiple interval well bore
comprises the steps of: providing an isolation assembly comprising a liner and a plurality of
swellable packers wherein the plurality of swellable packers are disposed around the liner at
selected spacings; introducing the isolation assembly into the well; allowing at least one of
the plurality of swellable packers to swell so as to provide zonal isolation of at least one of a
plurality of selected intervals; establishing fluidic connectivity the at least one of a plurality
of selected intervals; and stimulating the at least one of a plurality of selected intervals.

The features and advantages of the present invention will be apparent to those skilled

in the art. While numerous changes may be made by those skilled in the art, such changes are

within the spirit of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

These drawings illustrate certain aspects of some of the embodiments of the present
invention, and should not be used to limit or define the invention.

Figure 1A illustrates a well bore having a casing string disposed therein.

Figure 1B illustrates a cross-sectional view of an isolation assembly comprising a
liner and a plurality of swellable packers, the plurality of swellable packers being disposed
about the liner at selected spacings in accordance with one embodiment of the present
invention.

Figure 2 illustrates a cross-sectional view of an isolation assembly in a well bore
providing isolation of selected intervals of a well bore in accordance with one embodiment of
the present invention.

Figure 3A illustrates a cross-sectional view of an isolation assembly in a well bore
providing isolation of selected intervals of a well bore showing certain optional features in
accordance with one embodiment of the present invention.

Figure 3B illustrates a cross-sectional view of an isolation assembly in a well bore
providing isolation of selected intervals of a well bore showing certain optional features in
accordance with one embodiment of the present invention.

Figure 4 illustrates a cross-sectional view of an isolation assembly in a wellbore
providing isolation of selected intervals of a wellbore with hydra-jet perforating being
performed on the lower most interval using coiled tubing.

Figure 5A illustrates placement of an isolation assembly into a well bore via a jointed
pipe attached to a hydrajetting tool so as to allow a one trip placement and treatment of a
multiple interval well bore in accordance with one embodiment of the present invention.

Figure 5B illustrates a hydrajetting tool lowered to a well bore interval to be treated,
the hydrajetting tool perforating the liner and initiating or enhancing perforations into a
selected interval of a well bore.

Figure 5C illustrates the introduction of a fluid treatment to treat a selected interval of

a multiple interval well bore.

Figure 5D illustrations treatment of a selected interval of a multiple interval well bore

with a fluid treatment.

Figure 5E illustrates hydrajetting tool retracted from first well bore interval 591 to

above a diversion proppant plug of fracturing treatment.
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Figure 5F illustrates excess proppant being removed by reversing out a proppant
diversion plug to allow treatment of another selected well bore interval of interest. 7

Figure 5G illustrates a hydrajetting tool perforating the liner and initiating or
enhancing perforations into a subsequent selected interval so as to allow treatment thereof.

DETAILED DESCRIPTION

The present invention relates to methods and devices for treating multiple interval
well bores and more particularly, the use of an isolation assembly to provide zonal isolation
to allow selected treatment of productive or previously producing intervals in a multiple
interval well bore.

The methods-and devices of the present invention may allow for reestablishing zonal
isolation of producing intervals, bypassed, or non-producing intervals, or previously
producing intervals in multiple interval well bores through the use of an isolatidn assembly.
In certain embodiments, isolation assemblies of the present invention may comprise a liner
and a plurality of swellable packers, the swellable packers being disposed about the liner at
selected spacings.

To facilitate a better understanding of the present invention, the following examples
of certain embodiments are given. In no way should the following examples be read to limit,
or define, the scope of the invention.

Figure 1A illustrates a typical well bore completion. In Figure 1, casing string 105 is
disposed in well bore 140. Perforations 150 through casing string 105 permit fluid
communication through casing string 105. In such a completion, treating or retreating a
specific interval may be problematic, because each interval is no longer isolated from one
another. To address this problem, Figure 1B shows one embodiment of an apparatus for
reestablishing isolation of previously unisolated well bore intervals of a longitudinal portion
of a well bore.

In particular, Figure 1B illustrates a cross-sectional view of isolation assembly 100
comprising liner 110 and plurality of swellable packers 120. Plurality of swellable packers
120 may be disposed about the liner at selected spacings.

In certain embodiments, liner 110 may be installed permanently in a well bore, in
which case, liner 110 may be made of any material compatible with the anticipated downhole
conditions in which liner 110 is intended to be used. In other embodiments, liner 110 may be

temporary and may be made of any drillable or degradable material. Suitable liner materials
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include, but are not limited to, metals known in the art (e.g. aluminum, cast iron), various
alloys known in the art (e.g. stainless steel), composite materials, degradable materials, or any
combination thereof. The terms "degradable," "degrade," "degradation,” and the like, as used
herein, refer to degradation, which may be the result of, inter alia, a chemical or thermal
reaction or a reaction induced by radiation. Degradable materials include, but are not limited
to dissolvable materials, materials that deform or melt upon heating such as thermoplastic
materials, hydralytically degradable materials, materials degradable by exposure to radiation,
materials reactive to acidic fluids, or any combination thereof. Further examples of suitable
degradable materials are disclosed in U.S. Patent 7,036,587, which is herein incorporated by
reference in full.

Swellable packers 120 may be any elastomeric sleeve, ring, or band suitable for
creating a fluid tight seal between liner 110 and an outer tubing, casing, or well bore in which
liner 110 is disposed. Suitable swellable packers include, but are not limited, to the swellable
packers disclosed in U.S. Patent US 2004/0020662, which is herein incorporated by reference
in full.

It is recognized that each of the swellable packers 120 may be made of different
materials, shapes, and sizes. That is, nothing herein should be construed to require that all of
the swellable packers 120 be of the identical material, shape, or size. In certain
embodiments, each of the swellable packers 120 may be individually designed for the
conditions anticipated at each selected interval, taking into account the expected temperatures
and pressures for example. Suitable swellable materials include ethylene-propylene-
copolymer rubber, ethylene-propylene-diene terpolymer rubber, butyl rubber, halogenated
butyl rubber, brominated butyl rubber, chlorinated butyl rubber, chlorinated polyethylene,
styrene butadiene, ethylene propylene monomer rubber, natural rubber, ethylene propylene
diene monomer rubber, hydragenized acrylonitrile-butadiene rubber, isoprene rubber,
chloroprene rubber, and polynorbornene. In certain embodiments, only a portion of the
swellable packer may comprise a swellable material.

Figure 2 illustrates a cross-sectional view of isolation assembly 200 disposed in
casing string 205 of well bore 240 for reestablishing isolation of previously unisolated well
bore intervals. Although well bore 240 is depicted here as a vertical well, it is recognized
that isolation assembly 200 may be used in horizontal and deviated wells in addition to

vertical wells. Additionally, it is expressly recognized that isolation assembly 200 may
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extend the entire length of well bore 240 (i.e., effectively isolating the entire casing string) or
only along a longitudinal portion of well bore 240 as desired. Additionally, isolation
assembly 200 may be formed of one section or multiple sections as desired. In this way,
isolation may be provided to only certain longitudinal portions of the well bore. In certain
embodiments, isolation assembly 200 may be a stacked assembly.

As is evident from Figure 2, casing string 205 has perforations 250, which allow fluid
communication to each of the perforated intervals along the well bore. The isolation
assembly (i.e. liner 210 and swellable packers 220) may be introduced into casing string 210.

The swelling of plurality of swellable packers 220 may cause an interference fit
between liner 210 and casing string 205 so as to provide fluidic isolation between selected
intervals along the length of the well bore. The fluidic isolation may provide zonal 1solation
between intervals that were previously not fluidly isolated from one another. In this way,
integrity of a previously perforated casing may be reestablished. That is, the isolation
assembly can reisolate intervals from one another as desired. By reestablishing the integrity
of the well bore in this way, selected intervals may be treated as desired as described more
fully below.

The swelling of the swellable packers may be initiated by allowing a reactive fluid,
such as for example, a hydrocarbon to contact the swellable packer. In certain embodiments,
the swelling of the swellable packers may be initiated by spotting the reactive fluid across the
swellable packers with a suitable fluid. The reactive fluid may be placed in contact with the
swellable material in a number of ways, the most common being placement of the reactive
fluid into the wellbore prior to installing the liner. The selection of the reactive fluid depends
on the composition of the swellable material as well as the well bore environment. Suitable
reaction fluids include any hydrocarbon based fluids such as crude oil, natural gas, oil based
solvents, diesel, condensate, aqueous fluids, gases, or any combination thereof. U.S. Patent
Publication 2004/0020662 describes a hyrdocarbon swellable packer, and U.S. Patent
4,137,970 describes a water swellable packer, both of which is hereby incorporated by
reference. Norwegian Patent 20042134, which is hereby incorporated by reference, describes
a swellable packer, which expands upon exposure to gas. The spotting of the swellable
packers may occur before, after, or during the introduction of the isolation assembly into the
well bore. In some cases, a reservoir fluid may be allowed to contact the swellable packers to

initiate swelling of the swellable packers.
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After fluidic isolation of selected intervals of the well bore has been achieved, fluidic
connectivity may be established to selected intervals of the well bore. Any number of
methods may be used to establish fluidic connectivity to a selected interval including, but not
limited to, perforating the liner at selected intervals as desired.

Selected intervals may then be treated with a treatment fluid as desired. Selected
intervals may include bypassed intervals sandwiched between previously producing intervals
and thus packers should be positioned to isolate this interval even though the interval may not
be open prior to the installation of liner 210. Further, packers may be positioned to isolate
intervals that will no longer be produced such as intervals producing excessive water.

As used herein, the terms “treated,” “treatment,” “treating,” and the like refer to any
subterranean operation that uses a fluid in conjunction with a desired function and/or for a
desired purpose. The terms “treated,” “treatment,” “treating,” and the like as used herein, do
not imply any particular action by the fluid or any particular component thereof. In certain
embodiments, treating of a selected interval of the well bore may include any number of
subterranean operations including, but not limited to, a conformance treatment, a
consolidation treatment, a sand control treatment, a sealing treatment, or a stimulation
treatment to the selected interval. Stimulation treatments may include, for example,
fracturing treatments or acid stimulation treatments.

Figure 3A illustrates a cross-sectional view of an isolation assembly in a well bore
providing isolation of selected intervals of a well bore showing certain optional features in
accordance with one embodiment of the present invention.

Liner 310 may be introduced into well bore 340 by any suitable method for disposing
liner 310 into well bore 340 including, but not limited to, deploying liner 310 with jointed
pipe or setting with coiled tubing. If used, any liner hanging device may be sheared so as to
remove the coiled tubing or jointed pipe while leaving the previously producing intervals
isolated. Optionally, liner 340 can include a bit and scraper run on the end of the liner for the
purpose of removing restrictions in the casing while running liner 310. In certain
embodiments, liner 310 may be set on the bottom of well bore 340 until swellable packers
320 have swollen to provide an interference fit or fluidic seal sufficient to hold liner 310 in
place. Alternatively, liner 310 may set on bridge plug 355 correlated to depth, or any suitable
casing restriction of known depth. Here, liner 305 is depicted as sitting on bridge plug 355,

which may be set via a wireline. In this way, bridge plug 355 may serve as a correlation
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point upon which liner 310 is placed when it is run into the casing. In certain embodiments,
liner 310 may a full string of pipe to the surface, effectively isolating the entire césing string
310, or in other embodiments, liner 310 may only isolate a longitudinal portion of casing
string 310.

As previously described, once liner 310 is in place and the swellable packers have
expanded to provide fluidic isolation between the intervals, selected intervals may be isolated
and perforated as desired to allow treatment of the selected intervals. Any suitable isolation
method may be used to isolate selected intervals of the liner including, but not limited to, a
ball and baffle method, packers, nipple and slickline plugs, bridge plugs, sliding sleeves,
particulate or proppant plugs, or any combination thereof.

Before treatment of selected intervals, liner 310 may be perforated to allow treating of
one or more selected intervals. The term "perforated” as used herein means that the member
or liner has holes or openings through it. The holes can have any shape, e.g. round,
rectangular, slotted, etc. The term is not intended to limit the manner in which the holes are
made, i.e. it does not require that they be made by perforating, or the arrangement of the
holes.

Any suitable method of perforating liner 310 may be used to perforate lmer 310
including but not limited to, conventional perforation such as through the use of perforation
charges, preperforated liner, sliding sleeves or windows, frangible discs, rupture disc panels,
panels made of a degradable material, soluble plugs, perforations formed via chemical
cutting, or any combination thereof. In certain embodiments, a hydrajetting tool may be used
to perforate the liner. In this way, fluidic connectivity may be reestablished to each selected
interval as desired. Here, in Figure 3A, sliding sleeves 360 may be actuated to reveal liner
perforations 370. Liner perforations 370 may be merely preinstalled openings in liner 310 or
openings created by either frangible discs, degradation of degradable panels, or any other
device suitable for creating an opening in liner 310 at a desired location along the length of
liner 310.

In certain embodiments, sliding sleeves 360 may comprise a fines mitigation device
such that sliding sleeve 360 may function so as to include an open position, a closed position,
and/or a position that allows for a fines mitigation device such as a sand screen or a gravel

pack to reduce fines or proppant flowback through the aperture of sliding sleeve 360.
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Certain embodiments may include umbilical line, wirelines, or tubes to the surface
could be incorporated to provide for monitoring downhole sensors, electrically activated
controls of subsurface equipment, for injecting chemicals, or any combination thereof. For
example, in Figure 3B, umbilical line 357 could be used, to actuate remote controlled sliding
sleeves 360. Umbilical line 357 may run in between liner 310 and swellable packers 320, or
umbilical line 357 may be run through swellable packers 320 as depicted in Figure 3B.
Umbilical line 357 may also be used as a chemical injection line to inject chemicals or fluids
such as spotting treatments, nitrogen padding, H,S scavengers, corrosion inhibitors, or any
combination thereof.

‘Although liner 310 and swellable packers 320 are shown as providing isolation along
casing string 305, it is expressly recognized that liner 310 and swellable packers 320 may
provide isolation to an openhole without a casing string or to a gravel pack as desired. Thus,
casing string 305 is not a required feature in all embodiments of the present invention. In
other words, the depiction of casing string 305 in the figures is merely illustrative and should
in no way require the presence of casing string 305 in all embodiments of the present
invention.

As selected intervals are appropriately isolated and perforated using the isolation
assembly, selected intervals may be treated as desired. Figure 4 illustrates hydrajetting tool
485 introduced into liner 410 via coiled tubing 483. As depicted here, hydrajetting tool 485
may be used to perforate casing string 405 and initiate or enhance perforations into first well
bore interval 491. Then, as desired, first interval 491 may be stimulated with hydrajetting
tool 485 or by introducing a stimulation fluid treatment into liner 405. As would be
recognized by a person skilled in the art with the benefit of this disclosure, the isolation and
perforation of selected intervals may occur in a variety of sequences depending on the
particular well profile, conditions, and treatments desired. In certain embodiments, several
intervals may be perforated before isolation of one or more selected intervals. Several
methods of perforating and fracturing individual layers exist. One method uses select-fire
perforating on wireline with ball sealer diversion in between treatments. Another method
uses conventional perforating with drillable bridge plugs set between treatments. Yet another
method uses sliding windows that are open and closed with either wireline or coiled tubing
between treatments. Another method uses retrievable bridge plugs and hydrajetting moving

the bridge plug between intervals. Other methods use limited-entry perforating, straddle
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packer systems to isolate conventionally perforated intervals, and packers on tubing with
conventional perforating. '

Examples of suitable treatments that may be apply to each selected interval include,
but are not limited to, stimulation treatments (e.g. a fracturing treatment or an acid
stimulation treatment), conformance treatments, sand control treatments, consolidating
treatments, sealing treatments, or any combination thereof. Additionally, whereas these
treating steps are often performed as to previously treated intervals, it is expressly recognized
that previously bypassed intervals may be treated in a similar manner.

Figure SA illustrates placement of an isolation assembly into a well bore via a jointed
pipe attached to a hydrajetting tool so as to allow a one trip placement and treatment of a
multiple interval well bore in accordance with one embodiment of the present invention. One
of the advantages of this implementation of the present invention includes the ability to set
isolation assembly and perform perforation and treatment operations in a single trip in well
bore 540. Jointed pipe 580 may be used to introduce liner 510 into well bore 540. More
particularly, jointed pipe 580 is attached to liner 510 via attachment 575. After liner 510 is
introduced into well bore 540, swellable packers may be allowed to swell to create a fluid
tight seal against casing string 505 so as to isolate or reisolate the well bore intervals of well
bore 540. Once liner 510 is set in place, attachment 575 may be sheared or otherwise
disconnected from liner 510.

Once attachment 575 is sheared or otherwise disconnected, hydrajetting tool 585 may
be lowered to a well bore interval to be treated, in this case, first well bore interval 591 as
illustrated in Figure 5B. As depicted here, hydrajetting tool 585 may be used to perforate
casing string 505 and initiate or enhance perforations into first well bore interval 591. Then,
as illustrated in Figure 5C, a fluid treatment (in this case, fracturing treatment 595) may be
introduced into liner 510 to treat first well bore interval 591. In Figure 5D, fracturing
treatment 595 is shown being applied to first well bore interval 591. At some point, after
perforating first wellbore interval 591 with hydrajetting tool 585, hydrajetting tool 585 may
be retracted to a point above the anticipated top of the diversion proppant plug of the
fracturing treatment. In Figure 5E, hydrajetting tool 585 is retracted from first well bore
interval 591 above the diversion proppant plug of fracturing treatment 595. In Figure 5F,
excess proppant is removed by reversing out the proppant diversion plug to allow treatment

of the next well bore interval of interest.
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After removal of the excess proppant, hydrajetting tool 585 may be used to perforate
casing string 505 and initiate or enhance perforations into second well bore interval 592 as
illustrated in Figure 5G. Fluid treatments may then be applied to second well bore interval
592. In a like manner, other well bore intervals of interest may be perforated and treated or
retreated as desired. Additionally, it is expressly recognized that bypassed intervals between
two producing intervals may likewise be perforated and treated as well.

As a final step in the process the tubing may be lowered while reverse circulating to
remove the proppant plug diversion and allow production from the newly perforated and
stimulated intervals.

Therefore, the present invention is well adapted to attain the ends and advantages
mentioned as well as those that are inherent therein. The particular embodiments disclosed
above are illustrative only, as the present invention may be modified and practiced in
different but equivalent manners apparent to those skilled in the art having the benefit of the
teachings herein. Furthermore, no limitations are intended to the details of construction or
design herein shown, other than as described in the claims below. It is therefore evident that
the particular illustrative embodiments disclosed above may be altered or modified and all
such variations are considered within the scope and spirit of the present invention. Also, the
terms in the claims have their plain, ordinary meaning unless otherwise explicitly and clearly

defined by the patentee.
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What is claimed is:
1. A method for treating a multiple interval well bore comprising the steps of:

providing an isolation assembly comprising a liner and a plurality of swellable
packers wherein the plurality of swellable packers are disposed around the liner at selected
spacings;

introducing the isolation assembly into the well bore;

allowing at least one of the plurality of swellable packers to swell so as to
provide zonal isolation of at least one of a plurality of selected intervals;

establishing fluidic connectivity to the at least one of a plurality of selected
intervals; and |

treating the at least one of a plurality of selected intervals.

2. The method of claim 1 wherein the step of allowing at least one of the
plurality of swellable packers to swell comprises the step of introducing a spotting fluid into
the well bore so as to contact at least one of the plurality of swellable packers.

3. The method of claim 1 wherein the step of establishing fluidic connectivity to
the at least one of a plurality of selected intervals comprises the step of perforating the liner.

4, The method of claim 1 wherein the casing isolation assembly further
comprises a frangible disc capable of establishing fluidic connectivity to the at least one of a
plurality of selected intervals upon application of pressure to the frangible disc beyond the
burst pressure of the frangible disc.

5. The method of claim 1 wherein the isolation assembly further comprises a
sliding window capable of establishing fluidic connectivity by actuation of the sliding
window to an open position.

6. The method of claim 5 wherein the sliding window is capable of reestablishing
zonal isolation of the at least one of a plurality of selected intervals by closing the sliding
window.

7. The method of claim 5 wherein the sliding window further comprises a fines
mitigation device.

8. The method of claim 1 wherein the isolation assembly further comprises an

umbilical line.

9. The method of claim 8 wherein the umbilical line is adapted to relay data from

a remote sensor.
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10.  The method of claim 8 wherein the umbilical line is adapted to allow actuation
of remotely actuated devices downhole.

11.  The method of claim 8 wherein the umbilical line is capable of allowing an
injection of chemicals.

12.  The method of claim 1 further comprising the step of isolating a longitudinal
portion of the liner wherein the step of isolating is performed by a ball and baffle method, a
packer, nipple and slickline plugs, a bridge plug, a sliding sleeve, a particulate plug, a
proppant plug, or any combination thereof.

13.  The method of claim 12 further comprising the step of treating a second
selected well bore interval.

14.  The method of claim 1 wherein the step of treating comprises a stimulating of
the at least one of a plurality of selected intervals and wherein the stimulating is a fracturing
treatment or an acid stimulation treatment to the at least one of a plurality of selected
intervals.

15.  The method of claim 1 wherein the step of treating is applying a conformance
treatment to the at least one of a plurality of selected intervals, isolating at least one selected
well bore interval, applying a sand control treatment to the at least one of a plurality of
selected intervals, or sealing the at least one of a plurality of selected intervals.

16.  The method of claim 1 wherein the step of treating comprises sealing a
previously bypassed well bore interval.

17.  The method of claim 1 wherein a casing string is disposed within the well
bore, the casing string having at least one perforation and wherein the introducing step results
in the isolation assembly being disposed within a casing string.

18.  The method of claim 1 further comprising introducing an additional isolation
assembly into the well bore.

19. A method for treating a multiple interval well bore comprising the steps of:

providing an isolation assembly comprising a liner and a plurality of swellable
packers wherein the plurality of swellable packers are disposed around the liner at selected
spacings;

introducing the isolation assembly into the well bore;

allowing at least one of the plurality of swellable packers to swell so as to

provide zonal isolation of at least one of a plurality of selected intervals;
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establishing fluidic connectivity to the at least one of a plurality of selected
intervals; and

treating a selected well bore interval above or below the liner.

20. A method for refracturing a multiple interval well bore comprising the steps

of:

providing an isolation assembly comprising a liner and a plurality of swellable
packers wherein the plurality of swellable packers are disposed around the liner at selected
spacings;

introducing the isolation assembly into the well;

allowing at least one of the plurality of swellable packers to swell so as to
provide zonal isolation of at least one of a plurality of selected intervals;

establishing fluidic connectivity the at least one of a plurality of selected
intervals; and

stimulating the at least one of a plurality of selected intervals.
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