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HEATERS TO ACCELERATE SETTING OF EXPANDABLE METAL

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Application Serial No. 17/151,331, filed
on January 18, 2021, entitled “HEATERS TO ACCELERATE SETTING OF EXPANDABLE
METAL,” which claims the benefit of U.S. Provisional Application Serial No. 62/962,910, filed
on January 17, 2020, entitled “HEATERS TO ACCELERATE SETTING OF EXPANDABLE

METAL,” commonly assigned with this application and incorporated herein by reference in its

entirety.
BACKGROUND
[0002] Wellbores are drilled into the earth for a variety of purposes including accessing

hydrocarbon bearing formations. A variety of downhole tools may be used within a wellbore in
connection with accessing and extracting such hydrocarbons. Throughout the process, it may
become necessary to isolate sections of the wellbore in order to create pressure zones.
Downhole tools, such as frac plugs, bridge plugs, packers, and other suitable tools, may be used
to isolate wellbore sections.

[0003] The aforementioned downhole tools are commenly run into the wellbore on a
conveyance, such as a wireline, work string or production tubing. Such tonls often have sither
an inferoal or external setting ool, which is used to set the downhole 100} within the weltbore
and hold the tool in place, and thus function as a wellbore anchor. The wellbore anchors
typically include a plurality of slips, which exiend cutwards when actuated to engage and grip a
casing within a wellbore or the open hole itself, and a sealing assembly, which extends

ountwards o seal off the flow of Hguid aroond the downhole tool,

BRIEF DESCRIPTION
[0004] Reference is now made to the following descriptions taken in conjunction with
the accompanying drawings, in which:
[0005] FIGS. 1-2 illustrate perspective views of alternative embodiments of well
systems including an exemplary operating environment that the apparatuses, systems and

methods disclosed herein may be employed;

_l_



WO 2021/146676 PCT/US2021/013810

[0006] FIG. 3 illustrates a graph showing the relative rate of reaction for the
expandable metals versus the dissolution temperature;

[0007] FIG. 4 illustrates a downhole tool (e.g., packer, plug, anchor, etc.) positioned
within a wellbore;

[0008] FIG. 5 illustrates an alternative embodiment of downhole tool (e.g., packer,
plug, anchor, etc.) positioned within a wellbore; and

[0009] FIGs. 6-7 illustrate various different configurations for a downhole localized

heater designed, manufactured and operated according to one embodiment of the disclosure.

DETAILED DESCRIPTION

[0010] In the drawings and descriptions that follow, like parts are typically marked
throughout the specification and drawings with the same reference numerals, respectively. The
drawn figures are not necessarily, but may be, to scale. Certain features of the disclosure may
be shown exaggerated in scale or in somewhat schematic form and some details of certain
elements may not be shown in the interest of clarity and conciseness.

[0011] The present disclosure may be implemented in embodiments of different
forms. Specific embodiments are described in detail and are shown in the drawings, with the
understanding that the present disclosure is to be considered an exemplification of the
principles of the disclosure, and is not intended to limit the disclosure to that illustrated and
described herein. It is to be fully recognized that the different teachings of the embodiments
discussed herein may be employed separately or in any suitable combination to produce
desired results. Moreover, all statements herein reciting principles and aspects of the
disclosure, as well as specific examples thereof, are intended to encompass equivalents thereof.
Additionally, the term, "or,” as used herein, refers to a non-exclusive or, unless otherwise
indicated.

[0012] Unless otherwise specified, use of the terms “connect,” “engage,” “couple,”
“attach,” or any other like term describing an interaction between elements is not meant to
limit the interaction to direct interaction between the elements and may also include indirect

interaction between the elements described.
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[0013] Unless otherwise specified, use of the terms “up,” “upper,” “upward,”

ERINTS

“uphole,” “upstream,” or other like terms shall be construed as generally toward the surface of

EL TS

the well; likewise, use of the terms “down,” “lower,” “downward,” “downhole,” or other like
terms shall be construed as generally toward the bottom, terminal end of a well, regardless of
the wellbore orientation. Use of any one or more of the foregoing terms shall not be construed
as denoting positions along a perfectly vertical or horizontal axis. Unless otherwise specified,
use of the term “subterranean formation™ shall be construed as encompassing both areas below
exposed earth and areas below earth covered by water, such as ocean or fresh water.

[0014] Referring to FIG. 1, depicted is a perspective view of a well system 100
including an exemplary operating environment that the apparatuses, systems and methods
disclosed herein may be employed. For example, the well system 100 could use an expandable
metal downhole tool according to any of the embodiments, aspects, applications, variations,
designs, etc. disclosed in the following paragraphs. The term downhole tool, as used herein
and without limitation, includes frac plugs, bridge plugs, packers, and other tools for fluid
isolation, as well as wellbore anchors, among other downhole tools employing expandable
metal.

[0015] The well system 100 illustrated in FIG. 1 includes a rig 110 extending over and
around a wellbore 120 formed in a subterranean formation 130. As those skilled in the art
appreciate, the wellbore 120 may be fully cased, partially cased, or an open hole wellbore. In
the illustrated embodiment of FIG. 1, the wellbore 120 is partially cased, and thus includes a
cased region 140 and an open hole region 145. The cased region 140, as is depicted, may
employ casing 150 that is held into place by cement 160.

[0016] The well system 100 illustrated in FIG. 1 additionally includes a downhole
conveyance 170 deploying a downhole tool assembly 180 within the wellbore 120. The
downhole conveyance 170 can be, for example, tubing-conveyed, wireline, slickline, work
string, or any other suitable means for conveying the downhole tool assembly 180 into the
wellbore 120. In one particular advantageous embodiment, the downhole conveyance 170 is
American Petroleum Institute “API” pipe.

[0017] The downhole tool assembly 180, in the illustrated embodiment, includes a

downhole tool 185 and a wellbore anchor 190. The downhole tool 185 may comprise any
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downhole tool that could be positioned within a wellbore. Certain downhole tools that may
find particular use in the well system 100 include, without limitation, sealing elements, sealing
packers, elastomeric sealing packers, non-elastomeric sealing packers (e.g., including plastics
such as PEEK, metal packers such as inflatable metal packers, as well as other related packers),
liners, an entire lower completion, one or more tubing strings, one or more screens, one or
more production sleeves, etc.. The wellbore anchor 190 may comprise any wellbore anchor
that could anchor the downhole tool 185 within a wellbore. In certain embodiments, the
downhole tool 185 is deployed without the wellbore anchor 190, and in certain other
embodiments the wellbore anchor 190 is deployed without the downhole tool 185.

[0018] In accordance with the disclosure, at least a portion of the downhole tool 185
or the wellbore anchor 190 may include expandable metal, or an expandable metal and
polymer composite. In some embodiments, all or part of the downhole tool 185 or the
wellbore anchor 190 may be fabricated using expandable metal configured to expand in
response to hydrolysis. The expandable metal, in some embodiments, may be described as
expanding to a cement-like material. In other words, the expandable metal goes from metal to
micron-scale particles and then these particles expand and lock together to, in essence, fix the
downbhole tool 185 or the wellbore anchor 190 in place. The reaction may, in typical situations
take up to 90 days or more to fully react, depending on the reactive fluid and downhole
temperatures. Nevertheless, the time of reaction may be significantly reduced, as discussed in
the embodiments detailed below.

[0019] In some embodiments the reactive fluid may be a brine solution such as may be
produced during well completion activities, and in other embodiments, the reactive fluid may
be one of the additional solutions discussed herein. The expandable metal, pre-expansion, is
electrically conductive in certain embodiments. The expandable metal may be machined to any
specific size/shape, extruded, formed, cast or other conventional ways to get the desired shape
of a metal, as will be discussed in greater detail below. The expandable metal, pre-expansion,
in certain embodiments has a yield strength greater than about 8,000 psi, e.g., 8,000 psi +/-
50%. In other embodiments, the expandable metal is a slurry of expandable metal particles. In

other embodiments, the expandable metal is a composite of metal and polymers.
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[0020] The hydrolysis of any metal can create a metal hydroxide. The formative
properties of alkaline earth metals (Mg - Magnesium, Ca - Calcium, etc.) and transition metals
(Zn - Zinc, Al - Aluminum, etc.) under hydrolysis reactions demonstrate structural
characteristics that are favorable for use with the present disclosure. Hydration results in an
increase in size from the hydration reaction and results in a metal hydroxide that can precipitate
from the fluid.

[0021] The hydration reactions for magnesium is:
Mg + 2H20 -> Mg(OH)2 + Ha,

where Mg(OH): is also known as brucite. Another hydration reaction uses aluminum hydrolysis.
The reaction forms a material known as Gibbsite, bayerite, and norstrandite, depending on form.

The hydration reaction for aluminum is:
Al + 3H>O -> AI(OH)3 + 3/2 Ho.
Another hydration reactions uses calcium hydrolysis. The hydration reaction for calcium is:
Ca + 2H20 -> Ca(OH):2 + Ha,

Where Ca(OH)z is known as portlandite and is a common hydrolysis product of Portland cement.
Magnesium hydroxide and calcium hydroxide are considered to be relatively insoluble in water.
Aluminum hydroxide can be considered an amphoteric hydroxide, which has solubility in strong
acids or in strong bases.
[0022] In an embodiment, the expandable metal used can be a metal alloy. The metal
alloy can be an alloy of the base metal with other elements in order to either adjust the strength
of the metal alloy, to adjust the reaction time of the metal alloy, or to adjust the strength of the
resulting metal hydroxide byproduct, among other adjustments. The metal alloy can be alloyed
with elements that enhance the strength of the metal such as, but not limited to, Al - Aluminum,
Zn - Zinc, Mn - Manganese, Zr - Zirconium, Y - Yttrium, Nd - Neodymium, Gd - Gadolinium,
Ag - Silver, Ca - Calcium, Sn - Tin, and Re — Rhenium, Cu — Copper. In some embodiments,
the alloy can be alloyed with a dopant that promotes corrosion, such as Ni - Nickel, Fe - Iron,
Cu - Copper, Co - Cobalt, Ir - Iridium, Au - Gold, C — Carbon, gallium, indium, mercury,

bismuth, tin, and Pd - Palladium. The metal alloy can be constructed in a solid solution process
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where the elements are combined with molten metal or metal alloy. Alternatively, the metal
alloy could be constructed with a powder metallurgy process. The expandable metal can be cast,
forged, extruded, pressed, a combination thereof, or may be a slurry of expandable metal
particles.

[0023] Optionally, non-expanding components may be added to the starting
expandable metal. For example, ceramic, elastomer, glass, or non-reacting metal components
can be embedded in the expandable metal or coated on the surface of the metal. Alternatively,
the starting expandable metal may be the metal oxide. For example, calcium oxide (CaQO) with
water will produce calcium hydroxide in an energetic reaction. Due to the higher density of
calcium oxide, this can have a 260% volumetric expansion where converting 1 mole of CaO
goes from 9.5cc to 34.4cc of volume. In one variation, the expandable metal is formed in a
serpentinite reaction, a hydration and metamorphic reaction. In one variation, the resultant
material resembles a mafic material. Additional ions can be added to the reaction, including
silicate, sulfate, aluminate, and phosphate. The expandable metal can be alloyed to increase the
reactivity or to control the formation of oxides.

[0024] The expandable metal can be configured in many different fashions, as long as
an adequate volume of material is available for fully expanding. For example, the expandable
metal may be formed into a single long tube, multiple short tubes, rings, alternating steel and
swellable rubber and expandable metal rings, among others. Additionally, a coating may be
applied to one or more portions of the expandable metal to delay the expanding reactions.

[0025] In application, the downhole tool assembly 180 can be moved down the
wellbore 120 via the downhole conveyance 170 to a desired location. Once the downhole tool
assembly 180, including the downhole tool 185 and/or the wellbore anchor 190 reaches the
desired location, one or both of the downhole tool 185 and/or the wellbore anchor 190 may be
set in place according to the disclosure. In one embodiment, one or both of the downhole tool
185 and/or the wellbore anchor 190 include the expandable metal, and thus are subjected to a
wellbore fluid sufficient to expand the one or more expandable members into contact with a
nearby surface, and thus in certain embodiments seal or anchor the one or more downhole tools

within the wellbore.
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[0026] In the embodiment of FIG. 1, the downhole tool 185 and/or the wellbore
anchor 190 are positioned in the open hole region 145 of the wellbore 120. The downhole tool
185 and/or the wellbore anchor 190 including the expandable metal are particularly useful in
open hole situations, as the expandable metal is well suited to adjust to the surface irregularities
that may exist in open hole situations. Moreover, the expandable metal, in certain
embodiments, may penetrate into the formation of the open hole region 145 and create a bond
into the formation, and thus not just at the surface of the formation. Notwithstanding the
foregoing, the downhole tool 185 and/or the wellbore anchor 190 are also suitable for a cased
region 140 of the wellbore 120.

[0027] In certain embodiments, it is desirable or necessary to accelerate the expansion
of the expandable metal. The present disclosure has recognized that increased temperatures
may be used to accelerate the expansion process, and thus accelerate the setting of any
downhole tool including the expandable metal. For example, the present disclosure has
recognized that a downhole localized heater 195 may be used to provide a localized temperature
spike to accelerate the expansion process, for example by way of an acceleration of the galvanic
reaction. Accordingly, in certain embodiments, the expandable metal may be set on command,
for example as easily as hitting a button that enables the downhole localized heater. The ability
to set the expandable metal on command has increasing importance for creating packers, liner
coupling, multilateral junctions, anchors, and downhole seals, among other downhole tools
and/or features including expandable metal.

[0028] In accordance with one embodiment of the disclosure, a downhole localized
heater 195 is positioned proximate the one or more expandable members. The downhole
localized heater 195, in this embodiment, is configured to provide a localized temperature spike
to accelerate the expansion process of the one or more expandable members, for example by
way of an acceleration of the galvanic reaction. The term temperature spike, as used herein,
means the downhole localized heater 195 is configured to provide an increase (e.g., localized
increase) in temperature of at least 10°C. In yet another embodiment, the downhole localized
heater 195 is configured to provide a temperature spike of at least 25°C. In yet another
embodiment, the downhole localized heater 195 is configured to provide a temperature spike of

at least 50°C. In yet another embodiment, the downhole localized heater 195 is configured to
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provide a temperature spike of at least 100°C. In one embodiment, the downhole localized
heater 195 accelerates the expansion process by up to at least 2X. In another embodiment, the
downhole localized heater 195 accelerates the expansion process by up to at least 5X. In yet
another embodiment, the downhole localized heater 195 accelerates the expansion process by up
to at least 10X, and in yet another embodiment of 20X or 100X, or more.

[0029] Turning to FIG. 2, depicted is a perspective view of a well system 200
including an alternative embodiment of an exemplary operating environment that the
apparatuses, systems and methods disclosed herein may be employed. The well system 200
shares many of the same features as the well system 100. Accordingly, like reference numbers
have been used to illustrate similar, if not identical, features. The well system 200 differs, for
the most part, from the well system 100, in that the well system 200 includes a multilateral
junction, including a whipstock 210 and expandable metal 220 positioned proximate thereto.
[0030] The well system 200 additionally includes a downhole localized heater 295
positioned proximate the expandable metal 220. The downhole localized heater 295, in this
embodiment, is configured to provide a localized temperature spike to accelerate the expansion
process of the expandable metal 220, for example by way of an acceleration of the galvanic
reaction. The downhole localized heater 295 is illustrated in FIG. 2 as being deployed on the
downhole conveyance 170, which may comprise wireline, slickline, coiled tubing, or a pump
down tool, among others. Other embodiments may exist wherein the downhole localized heater
295 is positioned on an outside of the wellbore casing proximate the expandable metal. In such
an instance the downhole conveyance 170 is not necessary to deploy the downhole localized
heater 295.

[0031] Turning briefly to FIG. 3, illustrated is a graph 300 showing the relative rate of
reaction for the expandable metals versus the dissolution temperature. As is evident from FIG.
3, the relative rate of reaction increases substantially (e.g., possibly exponentially) as the

dissolution temperature increases. For example, at a dissolution temperature of about 38°C
(e.g., about 100°F) the relative rate of reaction is about 0.5. However, at a dissolution
temperature of about 66°C (e.g., about 150°F) the relative rate of reaction is about 1, and

moreover at a dissolution temperature of about 93°C (e.g., about 200°F) the relative rate of

reaction is almost 5.
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[0032] Turning to FIG. 4, illustrated is a downhole tool 400 (e.g., packer, plug,
anchor, etc.) positioned within a wellbore 490. The downhole tool 400 includes a downhole
tubular 410 having expandable metal 420 on a surface thereof. In the illustrated embodiment,
the downhole tubular 410 is wellbore casing and the expandable metal 420 is one or more
expandable members positioned on an exterior surface thereof. Nevertheless, it should be
understood that any downhole application and use of an expandable metal is within the scope of
the present disclosure, including applications for multilateral junctions.

[0033] In the illustrated embodiment of FIG. 4, the downhole tubular 410 and the
expandable metal 420 have a downhole localized heater 430 positioned therein. The downhole
localized heater 430 may be any known or hereafter discovered heater for locally heating the
expandable metal 420, and thus accelerating the expansion thereof, including a mechanical
heater, chemical heater, electrical heater, etc.. In the illustrated embodiment of FIG. 4, the
downhole localized heater 430 includes a heating section 440 and a control section 445, both of
which are deployed downhole within the downhole tubular 410 using a conveyance 450, such as
wireline, slickline, coiled tubing, or another suitable conveyance. In the embodiment illustrated
in FIG. 4, the control section 445 includes a power source and a controller that collectively
activate the heating section 440.

[0034] Turning to FIG. 5, illustrated is an alternative embodiment of a downhole tool
500. The downhole tool 500 shares many of the same features as the downhole tool 400.
Accordingly, like reference numbers have been used to illustrate similar, if not identical,
features. In the illustrated embodiment of FIG. 5, the downhole localized heater 530 is
positioned on an exterior of the downhole tubular 410, for example between a pair of
expandable metal members 520a, 520b. The downhole localized heater 530, similar to the
downhole localized heater 430, may include a heating section 540 and a control section 545.
Thus, whereas the downhole localized heater 430 provides a localized increase in temperature
from the inside of the downhole tubular 410, the downhole localized heater 530 provides a
localized increase in temperature from the outside of the downhole tubular 410.

[0035] Turning now to FIG. 6, illustrated is a downhole localized heater 600 designed,
manufactured and operated according to one embodiment of the disclosure. The downhole

localized heater 600, in the illustrated embodiment, is a chemical heater that employs
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exothermic reactants to provide the localized temperature increase. The downhole localized
heater 600, in the embodiment shown, includes a heating section 610 and a control section 640.
[0036] In accordance with this embodiment, the heating section 610 includes an
amount of exothermic reactants 615 contained therein. The specific exothermic reactant 615
may vary based upon the design of the downhole localized heater 600, but in one embodiment
the exothermic reactant 615 is configured to react based upon contact with wellbore fluid. The
heating section 610 additionally includes a flow path 620, which could be used to help distribute
the activation fluid with the exothermic reactants 615.

[0037] Separating the heating section 610 and the control section 640, in the
embodiment of FIG. 6, is an optional barrier 630. The barrier 630, in the illustrated
embodiment, may be a dissolvable barrier layer or ruptureable barrier layer, among others, that
separates the exothermic reactants 615 from the components of the control section 640 until it is
desired to generate the localized temperature spike. The barrier layer may be a metal, a paper, a
polymer, a glass, or a ceramic. In one embodiment, the exothermic reactants 615 are
encapsulated by a barrier layer created by a polymeric film.

[0038] The control section 640, in the illustrated embodiment, includes a power source
650 (e.g., such as a battery), a controller 655, and a valve 660. In this embodiment, the power
source 650 and controller 655 open the valve 660 at a desired point in time. With the valve 660
open, the wellbore fluid may enter inside of the downhole localized heater 600, and after the
barrier 630 dissolves or is ruptured, allow the wellbore fluid to chemically react with the
exothermic reactant 615 to generate the localized temperature spike. The control section 640
may open the valve 660 based upon a timer, a transmitted signal through a wire, a transmitted
signal sent wirelessly, or from a sensing of the operation of the wellbore, among other
mechanisms. For example, a pressure change or temperature change through fluid swapping
could be used as the signal to trigger the control section 640 to open the valve 660. The
downhole localized heater 600 illustrated in FIG. 6 additionally includes an optional fusible
alloy 670. The fusible alloy 670 helps to regulate the temperature through the heat of fusion.
[0039] Turning now to FIG. 7, illustrated is a downhole localized heater 700 designed,
manufactured and operated according to another embodiment of the disclosure. The downhole

localized heater 700 shares many of the same features as the downhole localized heater 600.
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Accordingly, like reference numbers have been used to illustrate similar, if not identical,
features. In the illustrated embodiment of FIG. 7, the downhole localized heater 700 does not
include a valve 660, but allows the wellbore fluid to interact with an interior of the control
section 640 at all times. The downhole localized heater 700, however, employs a rupture tool
710 to rupture the barrier 630 to allow the wellbore fluid to chemically react with the
exothermic reactant 615 to generate the localized temperature spike. In another variation, the
reactive fluid is carried into the wellbore with the chemical heater.

[0040] While FIGs. 6 and 7 have illustrated the use of a control section 640, in an
alternative embodiment there are no electronics in the system. For example, in another
embodiment a degradable section of the housing degrades and allows the reaction to initiate.
For example, the housing could be constructed from a dissolvable polymer. No reaction occurs
until the housing dissolves. As the housing is breached, then water hits the reactants and heat is
generated. Degradable housings include dissolvable metals, dissolvable polymers, and melt-able
materials (fusible alloys), among others.

[0041] In one embodiment, the downhole localized heater features an exothermal
hydration reaction. Water-based wellbore fluids chemically react with the reactant. In one
example, the reactant is a metal that oxidizes with the water. For example, magnesium powder
will react with salt water and generate heat. This could also be performed with aluminum,
silicon, iron, zinc, lithium, calcium, or sodium.

[0042] In another example embodiment, the reactant is a metal oxide that reacts with
water, such as calcium oxide that reacts with water to produce CaO+H20—Ca(OH)2 and 63.7
KJ/mol of CaO. One liter of water will react with about 3.08 kg (e.g., about 6.8 pounds) of CaO
to produce calcium hydroxide and 3.54 MJ of heat. Other alkali metal oxides could be used,
especially BaO or SrO. In another example, the reactant is an anhydrous salt such as anhydrous
calcium chloride. The heat of solution provides the heat.

[0043] In another embodiment, the speed of the reaction is increased by adding
galvanic powder to the reactant. The galvanic powder has a higher galvanic potential than the
reactant and will accelerate the chemical reaction. For example, iron powder could be added to
magnesium reactant. Other notable galvanic powders includes iron, nickel, copper, carbon,

titanium, aluminum, tin, zinc or any other material that is more cathodic than the reactant.
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[0044] The reaction speed can also be accelerated by combining anhydrous acid with
the metal powder, such as anhydrous citric acid. In the preferred embodiment, the anhydrous
acid forms citric acid in the presence of water. In alternative embodiments, the anhydrous acid
forms hydrochloric acid, trichloroacetic acid, perchloric acid, acetic acid, nitric acid, oxalic
acid, steric acid, boric acid, maleic acid, phosphoric acid, or formic acid. The acid can be a
carboxylic acid, a dicarboxylic acid, a tricarboxylic acid, a mineral acid, or an organic acid
including but not limited to aromatic anhydrides, organic esters, formates, ortho-formates or the
like. For example, the anhydrous acid could be urea hydrochloride which liberates hydrochloric
acid when exposed to a water-based fluid. It could also be phosphorous pentoxide or
phosphonate ester to generate phosphoric or organo-phosphoric acid. Maleic anhydride would
generate maleic acid. Formic acid anhydrous would generate formic acid. Combinations are also
possible, for example acetic formic anhydride will generate acetic acid and formic acid.
Additionally, there are other solid metallic salt compounds which lower the pH (thus increasing
the speed of the reaction) when exposed to an aqueous environment. These include, without
limitation, metal halide salts like AICls, NiClz, NiBr2 (to name a few) that when exposed to
water form the corresponding inorganic acids (e.g., HCI, and HBr).

[0045] The reaction speed can be accelerated by adding a salt to the metal powder.
Example salts include NaCl, KCI. The salt can also be an oxidizer, such as NaNO3, KNOz. In
one example, the reactant in the heater comprises (by weight) 90% magnesium, 4% iron, 5%
anhydrous citric acid, and 1% NaCl. In another embodiment, the chemical reaction reacts
without generating gas while generating minimal gas. For example, the reaction can be
Mg+CuCl: or can be CuSO4+Zn—ZnSO4+Cu.

[0046] The chemical heater can also feature a thermite reaction, or a chemical battery.

[0047] Aspects disclosed herein include:

A. A method for setting a downhole tool, the method including: 1) positioning a
downhole tool within a wellbore, the downhole tool including expandable metal configured to
expand in response to hydrolysis; 2) positioning a downhole localized heater within the wellbore,
the downhole localized heater being proximate the expandable metal; and 3) subjecting the

expandable metal to a wellbore fluid to expand the expandable metal into contact with one or
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more surfaces while activating the downhole localized heater to create a temperature spike and
accelerate an expansion of the expandable metal.

B. A downhole localized heater, the downhole localized heater including: 1) an
enclosure; 2) a heating section located within the enclosure, the heating section including
exothermic reactants contained therein; and 3) a control section located within the enclosure, the
control section operable to allow reactant fluid to react with the exothermic reactants and create a
temperature spike after a period of time.

[0048] Aspects A and B may have one or more of the following additional elements in
combination: Element 1: wherein the downhole localized heater is configured to increase a
relative rate of reaction by at least 2X. Element 2: wherein the downhole localized heater is
configured to increase a relative rate of reaction by at least 5X. Element 3: wherein positioning
the downhole localized heater within the wellbore includes lowering the downhole localized
heater within the wellbore proximate the downhole tool using a downhole conveyance. Element
4: wherein the downhole tool includes a tubular having the expandable metal located on an
outside thereof, and further wherein the downhole localized heater is lowered within the tubular
proximate the expandable metal. Element 5: wherein the downhole localized heater is movable
relative to the expandable metal as the expandable metal is subjected to the wellbore fluid.
Element 6: wherein the downhole tool includes a tubular having the expandable metal located on
an outside thereof, and further wherein the downhole localized heater is located proximate the
expandable metal outside of the tubular. Element 7: wherein the downhole localized heater is
fixed relative to the expandable metal as the expandable metal is subjected to the wellbore fluid.
Element 8: wherein the downhole localized heater includes a heating section and a control
section. Element 9: wherein the heating section includes exothermic reactants contained within
an enclosure. Element 10: wherein the enclosure includes a valve operable to move from a
closed state to an open state to allow reactant fluid to enter the enclosure and react with the
exothermic reactants. Element 11: wherein the heating section and the control section are
located within the enclosure, and further wherein a barrier within the enclosure separates the
heating section from the control section. Element 12: further including a rupture tool located
within the enclosure, the rupture tool configured to rupture the barrier after a period of time to

allow reactant fluid to react with the exothermic reactants. Element 13: wherein the reactant
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fluid is fully contained within the enclosure. Element 14: wherein the reactant fluid is wellbore
fluid. Element 15: wherein the downhole localized heater further includes a fusible alloy located
within the enclosure, the fusible alloy operable to regulate a temperature of the downhole
localized heater through the heat of fusion. Element 16: wherein the enclosure includes a valve
operable to move from a closed state to an open state to allow the reactant fluid to enter the
enclosure and react with the exothermic reactants and create the temperature spike. Element 17:
wherein a barrier within the enclosure separates the heating section from the control section.
Element 18: wherein further including a rupture tool located within the enclosure, the rupture
tool configured to rupture the barrier after the period of time to allow the reactant fluid to react
with the exothermic reactants. Element 19: wherein the reactant fluid is fully contained within
the enclosure. Element 20: further including a fusible alloy located within the enclosure, the
fusible alloy operable to regulate a temperature of the downhole localized heater through the heat
of fusion.

[0049] Those skilled in the art to which this application relates will appreciate that other
and further additions, deletions, substitutions and modifications may be made to the described

embodiments.
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WHAT IS CLAIMED IS:

1. A method for setting a downhole tool, comprising:

positioning a downhole tool within a wellbore, the downhole tool including expandable
metal configured to expand in response to hydrolysis;

positioning a downhole localized heater within the wellbore, the downhole localized
heater being proximate the expandable metal; and

subjecting the expandable metal to a wellbore fluid to expand the expandable metal into
contact with one or more surfaces while activating the downhole localized heater to create a

temperature spike and accelerate an expansion of the expandable metal.

2. The method as recited in Claim 1, wherein the downhole localized heater is

configured to increase a relative rate of reaction by at least 2X.

3. The method as recited in Claim 1, wherein the downhole localized heater is

configured to increase a relative rate of reaction by at least 5X.

4. The method as recited in Claim 1, wherein positioning the downhole localized
heater within the wellbore includes lowering the downhole localized heater within the wellbore

proximate the downhole tool using a downhole conveyance.

5. The method as recited in Claim 4, wherein the downhole tool includes a tubular
having the expandable metal located on an outside thereof, and further wherein the downhole

localized heater is lowered within the tubular proximate the expandable metal.
6. The method as recited in Claim 4, wherein the downhole localized heater is

movable relative to the expandable metal as the expandable metal is subjected to the wellbore

fluid.
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7. The method as recited in Claim 1, wherein the downhole tool includes a tubular
having the expandable metal located on an outside thereof, and further wherein the downhole

localized heater is located proximate the expandable metal outside of the tubular.

8. The method as recited in Claim 1, wherein the downhole localized heater is fixed

relative to the expandable metal as the expandable metal is subjected to the wellbore fluid.

9. The method as recited in Claim 1, wherein the downhole localized heater includes

a heating section and a control section.

10. The method as recited in Claim 9, wherein the heating section includes

exothermic reactants contained within an enclosure.

11. The method as recited in Claim 10, wherein the enclosure includes a valve
operable to move from a closed state to an open state to allow reactant fluid to enter the

enclosure and react with the exothermic reactants.

12. The method as recited in Claim 10, wherein the heating section and the control
section are located within the enclosure, and further wherein a barrier within the enclosure
separates the heating section from the control section.

13. The method as recited in Claim 12, further including a rupture tool located within
the enclosure, the rupture tool configured to rupture the barrier after a period of time to allow

reactant fluid to react with the exothermic reactants.

14. The method as recited in Claim 13, wherein the reactant fluid is fully contained

within the enclosure.

15. The method as recited in Claim 13, wherein the reactant fluid is wellbore fluid.
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16. The method as recited in Claim 10, wherein the downhole localized heater further
includes a fusible alloy located within the enclosure, the fusible alloy operable to regulate a

temperature of the downhole localized heater through the heat of fusion.

17. A downhole localized heater, comprising:

an enclosure;

a heating section located within the enclosure, the heating section including exothermic
reactants contained therein; and

a control section located within the enclosure, the control section operable to allow
reactant fluid to react with the exothermic reactants and create a temperature spike after a period

of time.

18. The downhole localized heater as recited in Claim 17, wherein the enclosure
includes a valve operable to move from a closed state to an open state to allow the reactant fluid

to enter the enclosure and react with the exothermic reactants and create the temperature spike.

19. The downhole localized heater as recited in Claim 17, wherein a barrier within the

enclosure separates the heating section from the control section.

20. The downhole localized heater as recited in Claim 19, further including a rupture
tool located within the enclosure, the rupture tool configured to rupture the barrier after the

period of time to allow the reactant fluid to react with the exothermic reactants.

21. The downhole localized heater as recited in Claim 20, wherein the reactant fluid is

fully contained within the enclosure.
22. The downhole localized heater as recited in Claim 20, further including a fusible
alloy located within the enclosure, the fusible alloy operable to regulate a temperature of the

downhole localized heater through the heat of fusion.
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