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APPARATUS AND METHODS FOR ENHANCED WELL CONTROL IN SLIM
COMPLETIONS

Inventors: Mohamed Nabil Noui-Mehidi
Jinjiang Xiao

Attorney Docket no. 04159.001786

FIELD OF THE INVENTION

[0001] Embodiments of the present invention relate generally to well control of hydrocarbon
wells.. More particularly, embodiments of the present invention relate to well control of a slim

hole well,

BACKGROUND

[0002] Reliable well control is essential in many industries, particularly in the oil and gas
industry. In many cases, electrical submersible pumps ("ESPs") are used to artificially lift a
~ ‘product streafn of hydrocarbons. Well control is especially problematic in slim completions
because of space restrictions. Slim completions -are generally defined as a completion where the
inside diameter of the well is smaller than conyentional, (e. g., less than seven (7) inches). Space
restrictions often cause high flow velocities that lead ‘l[o serious erosion problems and friction
losses. Moreovér, erosion dam.age to an ESP causes premature failures of the ESP and losé of

production,

[0003] In many conventional slim completions, the tubing extends along the inner walls of the
casing and beyond the most down Hole portion of the BSP. Additionally, a subsurface safety
valve is often connected to the inner walls of the tubing to prevent hydrocarbons from reaching
the sﬁrface in case of an emergency. In the alternative, or in addition to the subsurface safety

~ valve, a control valve is connected to the inner walls of the tubing to control the flow of
1
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hydrocarbons that are pumped to the s_ur.face. During operation, hydrocarbons are pumped by the
ESP from the interstitial space between the outer wall of the pump and the inner walls of the

tubing.

SUMMARY OF THE INVENTION

[0004] Applicant has recognized that this conventional slim completion arrangement, however,
can festrict the flow rates of hydrocarbons lifted by the ESP. Moreover, in a standard slim
completion, spatial restrictions can lead to premature erosion damage to the ESP due to the high
velocity in the long narrow gap between the outer surfaces of the ESP and the inner walls of the
tubing, This ultimately, for example, can cause costly prematﬁ:re- ESP failure and lost of
production. Accordingly, a need exists for enhanced well control in slim completion where a

high production flow rate is demanded. Applicants have recognized a need for enhanced well

control in slim completion.

[0005] In view of the foregoing, embodiments of apparatus and methods according to the present
invention can assist in reducing the risk of erosion damage to an electric submersible pump -
("ESP™) operable to pump hydroéarbons from a slim hole well to the surface. Embodiments of

the present invention also can assist in minimizing friction loss of hydrocarbons pumped by the

ESP.

[0006] Embodiments of the present invention can include an ESP positioned within a casing so
that at least a portion of the ESP is disposed to extend outwardly from production tubing to
thereby provide greater interstitial space bet\&een outer surfaces of the portion of the ESP
disposed to extend outwardly from the production tubing and the inner walls the casing in a

location where hydrocarbons are lifted therefrom. According to embodiments of the present

. 2.
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invention, the production tubing can terminate adjacent a distal end pbrtion of a pump discharge
so that at least a portion of the ESP is disposed to extend outwardly from a distal end portion of
the production tubing. By ending the production tubing adjacent the distal end portion of the
. pump discharge, interstitial space in a location where hydrocarbons are pumped is increased to
thereby assist in reducing friction loss and risk of premature erosion damage to the ESP. This
arrangement and positioning, for example, also can allow hydrocarbons to more readily flow

between inner walls of the casing and outer surfaces of the ESP when pumped by the ESP.

[0007] Embodiments of the present invention further can include, for example, a subsurface
pfevention valve connected to inner wélls of the casing and positioned down hole from the ESP
to ‘prevent hydrocarbons from entering the interstitial space between the outer walls of the
portion of the ESP disposed to extend outwardly from the production tubing and inner walls of
the casing. Iﬁ the alternative to or in addition to.the subsurface prevention valve, embodiments
of the present invention can include, for example, an electric inflow control valve connecfed to
the inner Walls of the casing. The electric inflow control Valve,‘ according an embodiment.of the
‘ present invention, is positioned down hole frqm the ESP to control fhe flow of hydrocarbons that
enter the interstitial space between the outer walls of the portion of the ESP disposed to extend
outwardly from distal end portions of the production tﬁbing and inner walls of the césing ina

location where hydrocarbons are pumped therefrom.

[0008] An ESP, according to embodiments of the present invention, can receive power and
communication by wired or wireless modes. For example, an embodiment of the present
invention can include an ESP, as understood by fhose skille_d in the art, with an inductive coupler
“to provide electromagretic power and wireless communication to the subsurface prevention

valve. According to another embodiment of the present invention, the ESP can include, for

3.
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example, an electronic extension connected to the pm_’np'to provide electromagnetic power and
wireless communication fo the electric inflow control valve. Yet another embodiment of the
préseﬁt invention can include, for example, an electric wet connection éable as understood by
those skilled in the art connected to the ESP and the subsurface prevention valve to provide
power and communication to the subsurface ?revention valve. The electric wet connection cable.
can also provide power and communication to the eiectric inflow control valve. Embodiments of
the present invenfion can include, és understood by those skilled in the art, wireless
cbmmuniéation and electromagnetic power transfer as a primary mode, and wired
communication and power transfer as a secondary, fall-back mode. Alternatively, embodiments
of the present invention can . include, as understood. by those skilled in the art, wired |
communication and power transfer as a primary mode and wireiess communication and

clectromagnetic power transfer as a secondary, fall-back mode.

[0009] According 1:6 an embodiment of the present invention, the ESP can include, for éxample,
a motor for driving the pump, one or more seal sections to prevent hydrocarbons from entering
inner surfaces of the motor, and a pump intake positioned in a locatibn where hydrocarbons enter
the ESP. The ESP can further include, for example, a medial pump body portion having one or
more cenﬁifugal pumps and positioned to pump hydrocarb-ons that enter through the pump
intake_. The pumped hydi‘locarbons, for examplle, can be discharged through a pump. discﬁarge
positioned within the production tubing so that the hydrocarbons are discharged to a proximal

region within the inner walls of the production tubing and onward to the surface.

[0010] Embodiments of the present invention also include methods of enhanced well control in
slim completions. Embodiments of a method can include providing or operating any of the

apparatus embodiments according to the present invention. For example, an embodiment of a

| 4-
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method of enhanced well control in slim completion includes positioning casing into a slim bore
of a hydrocarbon well extending inwardly from a surface and having a 'slim‘cc‘)mplet'ion. The
‘method further includes positioning production tubing partially within the casing to provide a-
“pathway for hydrocarbons dispersed from thé well. According to an embodiment of the present
inveﬁtion, the method includes positioning an ESP within the _éasing through ‘_che production
tubing with an electric cable so that at least a portion of the ESP extencis outwardly from the

productibn tubing within the casing.

[001 1] Accordirig to embodiments éf the methods, the positioning of the ESP should be so that
the outer diamefer of the ESP is smaller than the inner diameter of the production tubing to-
thereby .prov.ide greatef interstitial space between the outer surfaces of the portion Qf the ESP
disposed to extend‘-outwardly from distal end portions of the production tubing and the inner
‘walls of the casing when the portion of the ESP extends outwardly from the production tubing,
e.g., further down hole. The method can further include, for example, directing hydrocarbons
into the interstitial space between outer surfaées of the portion of the ESP disposed to extend
outwardly from the production-tubing and the inner walls of the casing, and operating the ESP so
thaf the hydrocarbons from the interstitial space enter the ESP, flow through the ESP, and
| discharge from the ESP toa proximal region within the inner waHs,of the pfo_duction tubing and

onward to the surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] So that the manner in which the features and advantages of the present invention, as well
as others which will become apparent are attained and can be understood in more detail, a more
particular description of the present invention briefly summarized above may be had by

-5
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reference to the embodiments thereof which are illustrated in the appended drawings, which
drawings form a part of this specification. It is to be noted, however, that the drawings illustrate
only embodiments of the present invention and, therefore, are not to be considered limiting of its

scope as the present invention may admit to other equally effective embodiments.

[0013] FIG. 1 is an environmental view of an apparatus for enhancing well control in siim well

completions according to an embodiment of the present invention;

[0014] FIG. 2 is an enlarged front elevational view of FIG. 1 according to an embodiment of the

present invention;

[0015] FIG. 3 is an enlarged front elevational view of FIG. 1 illustrating increased interstitial

space in dashed lines according to an embodiment of the present invention;

[0016] FIG. 4 is an environmental view of an apparatus for enhancing well control in slim well

completidns according to another embodiment of the present invention;

[0017] FIG.5isan enlarged front elevational view of FIG. 4 accoi‘ding to an embodiment of the

present invention;

[00.1 8] FIG. 6 is an enlarged elevational view o-f FIG. 4 illustrating increased interstitial space in

dashed lines according to an embodiment of the present invention;

[0019] FIG. 7 is an enlarged front elevational view of an apparatus for enhancing well control in

slim well completions according to yet another embodiment of the present invention; and

[0020] FIG. 8 is an enlarged front clevational view of an apparatus for slim well completions

according to an embodiment of the present invention.

. -6-
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DETAILED DESCRIPTION

[0021] Embodiments of the present invention .Wﬂl now be described more fully hereinafter with
'referen.ce to the accompanying drawings, which illustrate embodiments of the present invention.
This iﬁvention Iﬁay, however, be embodied in many different forms and should not be construed
as _limited to the illustrated embodiments set foﬁh herein; rathér, these embodimerﬁs ére provided
" so that this disclosure will be thorough and complete,.and vﬁll fully convey the scope of the

present invention to those skilled in the art. Like numbers refer to like elements throughout.

[0022] Embodiments of the present invention can enhance well control in s_lim completions and
assisft in reducing risk of premature erosion damage to an electrical submersible pump ("ESP")
.30. As will be understood by those skilled in the art, embodiments of the present invention, for
example, also can allow ﬁydrdcarbons to more readily flow when pumped by use of the ESP 30.
Embodiments of the present invention, for example, pump hydrocarbons frorﬁ a slim bore of a
hérizontal ;)lr vertical hydrocarbon well 10 to the surfaqe thereof. The slim boreﬂ of the well, for
examﬁle, and as understood by those skilled in the art, can have an inside diameter D1 in the
range of about two (2) to seven (7) inches so that the slim bore and associated casing 20 define é

"slim completion.”

[0023] Because the diameter of slim completions are less than conventional bore diameters, the
constructidn cost of a well can be less than those associated with conventional completions. For
example, th¢ smaller diameter of a slini .c'ompletion-_can result in reducing the amoﬁnt of
construction materials such as cement, .mud and tubular components necessary to complete a

slim completion. Although slim completions can result iﬁ savings in construction cost,
production rates can‘_be problematic because of the restricted space. The restricted space also can

result in premature failure of down hole components such as an ESP due to erosion damage.

-7-
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Accordingly, embodiments of the present invention can enhance well control, for example, by

improving production rates and reducing the rate of premature failure of an ESP.

[0024] Embodiments of the present invention include positioning casing 20 within the slim bore
of the well. The casing 20 has an inside diameter D2 that the major down hole components are
position_ed within. - The botfom of the well can bé an open-hole, cased-hble completion, or any
other bottom hole completion, as will be understood by those skilled in the.art, to be suitable for
-embodiments of the present invention. For example, an open-hole, top set, or barefbot
completion can be made by drilling down to a proximal end of the ‘producing formation 60 and
subsequently casing the wen.: According to this embodiment, the well is drilled through the
ﬁroducing formation 60 leaving the bottom of the well open. The casing 20 in .a cased-hole
completion, according to another embodiment of the present invention, is run through the '
production formation 60, and cemented in place. As illustfated in FIGS. 1 and 4, according to
this embodiment, pérforations 28 are made in the casing 20 to allow hydrocarboﬁs to fluidly

travel within the casing 20 and onward to the surface.

[0025] According to embodiments of the present invention, after the casing 20 is positioﬁed
within the well, cement is pushed between the outer walls of the casing 21 and the inner walls of
the slim bore to connect and support the casing 20 thereto. The casing 20, for example, can
prevent the contamination of fresh water zones. The casing 20 can be made out of steel pipe to
support the slim bore of the well, and according to the American Petroleum nstitute

specifications and standards as understood by those skilled in the art.

[0026] To further support the bore of the well and to provide a pathway for hydrocarbons

dispersed from the well 10 to the surface, embodiments of the present invention include

#3891473.1



WO 2012/078705 PCT/US2011/063642

prodﬁction. tubing 22. As vﬁll be understood by those skilled in the art, the production tubing 22
preferably is positioned only partially within the casing 20 td thereby provide greater interstitial
space (e g.,i annular space) in a location where hydrocarBons are pumped therefrom to the
surface. The production tubing 22 has an outside diameter D3 that is less than the inside
diameter of the casing D2. A éacker 26 is positioned between outer walls of the tubing 22 and
inner walls of the caéing 20 (i.e., between the outside diameter of the fubing D3 and the inside
diameter of the casing D2) to support the positioning of the tubing 22 within the casing 20. The
packer 26 also prevents hydrocarbons frbm passing between an auxiliary interstitial space region
51 between outer walls of the production tubing and inner walls of the casing proximal from the

packer 26.

[0027] As illustrated in FIGS. 2 and 5, embodiments of the present invention include an ESP 30
being operable to pump hydrocarbons from the well 10 and there‘by fluidly travel to the surface.
The -E.SP 30 is positioned within the casing 20 so that at least a portion of the ESP extends
outwardly from the production tubing 22. This portion of the ESP is disposed to extend
outwardly from the production _tﬁbing 22, eg., ﬁlrther down hole, within the casing 20 and can
include, for example, the motor 39, one or more seal sections 35, a pump intake 34, and at least a
region of a medial pump body portion 36 in such an embodiment. The outer diamefer of the ESP
30, according to an embodiment of the pfesent invention, has a smaller diameter than the inside
diameter of the production tubing D4 to thereby provide an interstitial space 50 between outer
surfaces of the portion of the ESP _disposed to extend outwardly from distal end portions of the

producﬁon tubing 22 within the casing 20 and the inner walls of the casing 20.

- [0028] The positioning arrangement of the ESP 30 and the production tubing 22, as illustrated in

FIGS. 3 and 6, provides a greater interstitial spaces 50 in a location where hydrocarbons are

9.
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pumped therefrom than in a location where production tubing other\ﬁdse would extend beyond
the most down hole portion of the ESP, such as in a standard slim completion. As will be
“understood b)}- those skilled in the art, this positioning and arrangement also can allow
hydrocarbons to more readily flow between the outer surfaces of the portion- of the pump
disposed to oxtend outwardly from the production tubing 22 and inner walls of the casing 20 ina
location when hydrocarbons are pul.rnped‘by the ESP 30 This increased interstitial space 50 also,

for example, can increase production rates and decrease friction loss of pumped hydrocarbons,

[0029] As illustrated in FIGS. 1 and 4, to pump or transfer hydrocarbons to the surface for
production, emoodiments of the present invention transmit availablo surface power to the ESP 30
© positioned down hole within the Well_ 10. As understood by those skilled in the art, a transformer
73, for example, can be used to transform the available powerl(i.e., from surrounding.p'ower
lines) for transmission for down hole power requirements of the well 10. The transform‘ed
power, for example, can be transmitted from the transformér 73 to a switchboard 72 that controls |
the variable spoed of the ESP 30 and other operating parameters. The surface equipment, as will
be onderstood by those skilled in the art, further can include, for example, a junction box 74 to
provide a connection between the down hol_e electric cable 24 aod the surface electric cable. The
down hole electric cable can be, for exomple, the same cable as electric cable on the surface.
Through the junction box 74, power then runs to a wellhead 71 that provides pressuro contro! for
the well 10. _.As will be understood by those skilled in the art, the power is transmitted from the
wellhead 71 down hole to the ESP 30 to i)roduce hydrocarbons from a producing formation 60 to

the surface,

[0030] During operation, according to embodiments of the present invention, the motor 39 of the

ESP receives power through the electric cable 24 to thereby drive the one or more centrifugal

-10-
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pumps 37 within é medial pump body portion 36 of the ESP. The one or more centrifugal ﬁumps
37 suctions hydfocarbons from an interstitial space 50 between the outer surfaces of the portion
of the ESP eXtending outwardly from the production tubing 22 and the .inner walls of the casing
20. The hydrocarbons éré suctioned from this interstitial space 50 through a plurality of intake -
slots 33, and pumped by the one or more centrifugal pumps 37 to incfeése the pressurerand flow
of the hydrocarbons .that entered the pumb intake 32. The hydroéarboﬁs are then discharged
through a plurality of discharge slots 31 to a proxifnal region within inner walls of the production

tubing 22 and onward to the surface.

[0031] Embodiments of the ESP 30 include a motor 39 to drive one ér more centrifugal pinnps
37 within a medial pump body portion 36. .The motor 39, for example, can be the n_ioét down
hole major component of the ESP 30 and can be disposed to extend outwardly from distal énd |
portions of the production tubihg 22 within the casing 20.. During operation, the motor 39 runs
| in the ran.ge of speed of about 250b to 3500 rev/ min. As will be understood by those skﬂled in
the art, ciu;ring operation, the flow of hydrocarbons that pass the outer surfaces of the motor also
can act as a coolant to reduce heat associated with operation of the ESP to thereby assist in
preventing the ESP 30 from overheating. Because the increased interstitial space 50, for
example, can result in an increase flow of hydrocarbons, embodiments of the présent invention

can also reduce the risk of the motor 39 overheating as well.

[0032] Embodiments of the ESP 30 further include one or more séal sections 35 to prevent
hydrocarbons from enfering withiﬁ' inside surfaces of the motor 39. The one or more seal
sections 35, in this embodiment, is positioned oufside the production tubing 22 within the casing .

20 and connected to a prdximal end portion of the motor 39. In addition to preventling B

hydrocarbons from entering the inside surfaces of the motor, the one or more seal sections 35

-11-
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equalizes external bottom hole pressures and internal pressures of the motor 39, Moreover, as
will be understood by those skilled in the art, the one or more seal sections 35 allows lubricant

associated with the motor to thermally expand and confract.

[0033] Embodiments of ther ESP 30 also. include a pumia intake 34 whereby hyd_rocarbons enter
the ESP 30. The pump intake 34 includes a plurality of intake slofs 33 that are. evenly spaced in
a location where the hydrocarbons are suctioned thefethrough. 'Thé plurality of intake slots 33
can be a variety of uniform shapes including, but not limited to, sphericél, ellipsoidal, or
rectangular as. understood by those skilled in the art. The pump intake 34 preferably is
positioned to extend outwardly from distal end portions of the production tubing 22 within thé
casing 20 and connected to extend between a proximal end portion of me one or more seal

sections 35 and a distal end portion of the medial pump body portion 36 as illustrated.

[0034] The medial pump body portion 3.6? according to an embbdiment of the ESP 30, includes
one or more centrifugal pumps 37 to pumja the hydrocafbons that entef the ESP 30. The
- horsepower of the one or mdre centrifugal pump 37 raﬁges from about 75 to 300 during
operation. The one or more centrifugal pumps 37 increase the ﬂ0§v rate of the hydrocarboﬁs that
entered the ESP to artificially lift the hydiocarbons to the surface. Ina preferréd embodiment of
an ESP 30, the one or more centrifugal pumps 37 have a large number of stages, each étage
having an impeller and a diffuser. The medial pump body portion 36 extends between the pump
intake 34 and a pump discharge 32 so that hydrocarbons .ﬂow fherebehwcen fromrthe pump
intake 34 to the pump discharge 32. The medial pump body portion 36,.f01' example, can éxtend,

at least partially, outwardly from the production tubing 22 within the casing 20. Alternatively,

the medial pump portion 36 can extend, for example, entirely outside the production tubing 22,

-12-
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[0035] Embodiments of the present invention can also include a supporting member 38 disposed
| betweeﬁ the pump discharge 32 and the fnedial pump body portion 36. According to
embodiments of the presént invention, the supporting inember 38 connects to the inner walls of
the production tubing 22 to support. the positio'niﬁg of the ESP 30 so fhat the pump discharge 32
is positioned within the inner walls of the production tubing 22 proximal from the supporting
member 38. Tﬁe sﬁpporting member 38, as will Be understood by those skilled in the art, also
enables, for example, the pump intake 34 to be positioned outside the production tubing 22
within the casing 20 distal from the supporting member 38. The supporting membér 38 can be,
for example, adjacent an auxiliary interstitial space 51 between the inner walls of the casing 20
and the outer walls of the p;‘oduction tubing 22. The down hole end of the production tubing 22,
foxlﬂ example, can terminate near the supporting member .38 distal from the packer_ 26,
Terminating the production tubing 22 near the packer 26., for example, provides a greater major
interstitial space 50 between the outer surfaces of the ESP ciisposed outside the production tubing

and the inner surfaces of the casing 20.

- [0036] Embodiments of the ESP 30 include the pump discharge 32 to discharge the pumped
hydrocarbons for onward transfer within the production tubing to the surface. The pump
discharge 32, for example in this embodiment, includes a plurality of discharge slots 31 that aré
evenly spaced in a location where the hydrocarbons are discharged to a.proximal region within
the inner walls of the production tubing 22. The plurality of discharge slots 31, as will be
understood-by fhose skilled in the art, cﬁn be a variety of uniform shapes including, but not
“limited to, spherical, ellipséidal, or rectanguiar. As illustrated by the arrows in FIGS. 1 and 4,
for example, the pump discharge 32 is positioned within the p;oduction tubing 22 so that pumped
hydro.carbo_ns discharge through the discharge slots 31 and fluidly travel through the production

13-
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tubing 22 and onward to the surface. The down hole end of the pr.oduction tubing 22, according
to an embodiment of the present invention, for example, can terminate adjacent a distal end
portion of the pump discharge 32 to provide a greater interstitial space 50 between the outer
surfaces of the ESP disposed to extend outwardly from the production tubing 22 and the innér

surfaces of the casing 20.

[0037] Embodiments of the present invention also : can include, for example, a Subsurface
prevention valve 54 being operable to prevent hydrocarbons from ﬂowing into the interstitial
space 50 between the outer surfaces of the portion of the ESP disposed outwardly from the
production tubing 22 within the casing 20 and the inner walls of the casing 20. The subsﬁrface
preirention valve 54 seléctively, or in the case of an emergency, assists to prevent hydrocarbons
from dispersing to the surface. The subsurface prevention valve 54, according to embodiments
.of the present invention, is connected to the inner walls of the casing 20 and distally disposed
from the ESP 30 within the slim completion. As will be uﬁderstood by those skilled in the art,
| aﬁd as illustrated in FIG. 3, the arrangement and positioning of the subsurface prevention valve
54 distal from the ESP 30 provides a greater interstitial space 50 between thé outer surfaces of
the ESP and the inner walls of the casing 20 in a lécation where hydrocarbons are pumped
therefrom. Moreover this arrangement and positioning of the subsurface prevention valve 54, as
will be understood by those skilled in the art, assist in reducing the risk of erosion damage to the
ESP 30, reduée friction loss of the hydrocarbons produced from the producing formation 60, and

increase production rates from the slim completion.

- [0038] During operation, as illustrated in FIG. 1, hydrocarbons are produced from the producing
- formation 60 and flow through the pefforations 28 to the inner walls of the casing 20 distal from

the subsurface prevention valve 54. According to an embodiment of the present invention,

K -14-
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power and communication are transmitted to the subsurface prevention valve 54 through an
electric wet connection cable 52 connected to a distal end portion of the ESP and a proximal end
of the subsﬁrfac.e prevention valve 54. The electric wet connection cable 52 .receives powér from
thé electric cable 24 through the ESP 30. Whén the subsurface prevention valve 54 is in the "on"
position, hydrocarbons flow through the inﬁer surfaces of the subsur_face prevention valve 54 to
the _interStitiai space ‘50 between the outer surfaces of the portion of the pump disposed outside
the producing tubing 22 within the casiﬁg and £he inner walls of the casing 20 as illustrated,
Moreover, hydrocarbons can be pumped from the auxiliary interstitial space 51 (e.g., annulus
space) between the inner walls of the césing 20 and the outer walls of the production tubing
distal from the packer 26. When the subsurface prevention valve 54 is in the "of_f“.position,
* hydrocarbons are prevented from traveling to the interstitial space 50 beftwee'n the outer surfaceé
: of the portion of the pump disposed éutside the production tubing within the casing and the inner
‘walls of the casing 20. The subsurface prevention valve 54, as will be understood by those
skilled in the art, prefera‘bly js in a fall-back mode so that any interruption or malfunction of the |

slim completion should result in the subsurface prevention valve 54 being in the off position.

[0039] As illustrated in .FIG. 7, in alternative to the electric wet connection céble 52, an
émbodiment of the present .invention can include, for example, an inductiv¢ cdupler 41 to
wirelessly communicate and .provide electromagnetic power to the subsurface prevention valve
54, The inductive éoupler 41, as will be understood by thoée skilled in the art, is connected to a
distal end portion the motor 39 and extends down hole a distance from the subsurface prevention
valve 54.. An embodiment of the present invention can also include the use of the inductive
coupler 41 in addition to the electric wet connection cable 52. According to this embodiment,

either the electric wet connection cable 52 or the inductive coupler 41 can be the primary mode
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of power and communication transmission, and the other can be a secondary or fall-back mode.
Moreover, as will be understood by those skilled in the art, embodiments of the present invention

can include communicating by hydraulic or pneumatic methods as well.

[0040] In addition or in the alternative to the subsurface prevention valve 54, an embodiment of
the present invention can include, for example, an electric inflow eontrel valve 80 to control the
ﬂow of hydrocarbons that enter the inters'titiails'pace 50 between the outer surfaces of the portion
of the ESP disposed outwardly from the production tubing 22 within the casing and the inner
walls of the casing 20. As illustrated in FIG. 5, the electric inflow control valve 80 is positioned
and connected to the inner walls of the casing 20 distal from the ESP 30. As will be understood
by those skllled in the art, and illustrated in FIG. 6, this arrangement and pos1t10n1ng of the
elec’me inflow control valve 80 distal from the ESP provides a greater interstitial space 50 .
between the outer surfaces of the ESP and the inner surfaces of the casing in a location where
hydrocarbons are pumped therefrom.. As will be understood by those skilled in the art, this can
assist in reducing the risk of erosion damage to the ESP 30 and friction loss of the hydrocarbons
-produced from the producing formation 60 and can increase production rates of the slim

" completion.

[0041] As illustrated in FIG. 5, according to an embodiment of the present inveﬁtion, an
electronic extensio'n 42 can be connected to a distal end of the motor 39 to provide
electromagnetic power and vﬁreless communication to the electric inflow conﬁol valve 80. The
electric inflow control valve 80 as will be uﬁderstood by those skilled in the art receives power
froﬁl the ESP 30 through the electric cable 24. The eIectric inflow control valve 80 is positioned
distally from the electronic extension 42 a predetermined distance to control the amoent of

hydrocarbons that enter the interstitial space 50 between the outer surfaces of the ESP positioned
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outwardly from the production mbing 22 and the inner surfaces of the casing 20. As illusﬁéted
| in FIG. 8, in the altemétive or in addition to the electronic extension 42, an embodiment of the
present invention can include an electronic wet connection cable 82 to provide power and
_ éommun_ication to the electric inﬂow control valve 80. The electronic Wet connection cable 82,
according. tb this embodifnent, can be a primary or secondary mﬁde of communication and

power.

[0042] Embodiments of the present invention also include methods of enhanced well control in
slim completions. Embodiments of the method can include prov.iding or operating. any of the.
apparatus embodiments ac‘cording to the present invention. For example, an embodiment of.a
method can includes positioning casing 20 into a slim bore‘o:f a hydrocarbbn well 10 to support
the bore of the well 10. The method includes positioning production tubing .22 only partially
within the éasing 20 to provide a pathway for hydrocarbons dispersed from the well '10, and to
further support the slim bore of the well 10.  The method can also include, for example,
connecting the subsurface preventign valve 54 tol inner walls of the casing 20. The subsurface
preveﬁtion valve 54 being operable to prevention hydrocarbons from flowing to the surface. The
_ metho.d, according to embodiments of the present invention, includes positioning an ESP 30
within the casihg 20'through the producﬁon tubing 22. The ESP 30, for example, can be

deployed with an electric c_able 24 connected to a proximal end of the ESP 30.

[0043] The positioning of th;:_ ESP 30, according to an embodiment of the method of enhanced
well control, is so that at 1east a portion of the ESP extends outwardly from the production tubing
22 within the casing 20. The ESP 30 includes a motor 39 for driving the ESP 30, and a seal
section tor prevent hydrocarbons from entering withiﬁ inner surfaces of the motor. According to

'the‘ embodiment of the method of enhanced well control, the ESP can also include providing a
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pump intake 34 in a location down hoie where hydrocarbons enter the ESP 30 and a pump
discharge 32 in a location down hole where hydrocarbons are discharged from the ESP 30. The
method can further provide, for example, the ESP 30 to include a medial pump body portion 36

extending between the pump intake 34 and the pump discharge 32.

[0044] According to an embodiment of the present invention, the .positioning of the ESP 30 can
be, for example, so that portion of the ESP that extends outwardly from the production tubing 22
Withinthe casing 20 includes the motor 39, seal section 35, pump intake 34, and at least a region
of the medial pu@p body portion 36. In the alternative, according to another embodiment of the
present invention, for example, the entire medial pump body 36 -ca.n extend outwardly from the

production tubing 22.

[0045] An emgodiment of the method still lfurther can include the step of providing production
fubing 22 thét has an outer diameter D3 larger than the outer diameter of the ESP 30. The
positioning and arrangement of the production tubing 22 proVidés, for example, a greater
interstitial space 50 1betwee:n outer surfaces of the ESP 30 and the inner surfaces of the casing 20

in a location where hydrocarbons are pumped therefrom. As will be understood by those skilled
in the art, the method also includes the step of directing hydroca;rbons into the interstitial space
50 between outer .surfa(_:es of the ESP and the inner surfaces of the casing 20. The method
further iﬁcludes operating fhe ESP 30 so that hydrocarbons from the iﬁterstitial space 50 between
outer surfaces of the ESP disposed outsidc the productio.n tubing within the casing 20 and the
inner walls of the casing 20 enter .and flow through the ESP 30. The operating step, .according to
- an embodiment of the present invention, can be So that hydrocarbons are suctioned through the

-plurality of slot intakes 33 of the pump intake 34, flow between the medial body pump portion
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36 and discharged through the plurality of discharge slots 31 to a proximal region within the

inner walls of the production tubing 22.

[0046] An embodiment of a method to enhance well control in slim completion includes the step
of positioning at least a portion of the production tubing so that it extends distal from a packer 26
to proyide an auxiliary interstitial space or auxiliary interstitial space 51 between the outer walls
of the production tubing 22 and the inner walls of th.e casing 20 distal from the packer 26 (e.g, |
poéitioni_ng a packer between the outside diameter of the production tubing D3 and the inside
diameter of the casing D2). This embodiment can also include the step of operating the ESP 30

so that hydrocarbons are pumped from the auxiliary interstitial space 51 by the ESP 30.

[0047] Embodiments of the present invention yet further can include transferring power to a
subsﬁrface prevention valve 54 to direct hydrocarbons into the interstitial spac'e' 50 between outer
surfaces of the portion of the ESP disposed outside the production tubing 22 and the inner walls
of the casing 20 The power can be Uansfeﬁed, for examplé, with an eléctric wet donnection
cable 52 connected to a distal end portion of the ESP 30 to the subsurface prevention valve 54.
In thé altefnative or in addition to the electric wet connection cable ‘52,. according to another
embodiment of the method of providing enhanced Well control, the method can inclqde
providing an inductive coupler 41 connected to a distal end portioﬁ of the ESP 30 to provide
' ¢lect'romagnetic power and wireless communication to thé subsurface prevention valve 54. This
embodiment of the present invention further inéludes the step of .tfansferring electromagnetic
power and wireless communication with the inductively cOupl'er 41 to the subsurface prevention

valve 54,
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[0048] Yet another embodiment of a method of enhanced well control in slim completion
includes the step of transferring power to an electric inflow control valve 80 to control the flow
of hydrocarbons directed into the interstitial space 50 between outer surfaces of the portion of the
- ESP 30 disposed outside the production tubing 22 Within the casing 20 and the inner surfaces of
the casing 20. 'fhe power can be transferred, as will be understood‘ by those skilled in the art, for
exarhple, by an electronic extension 42 connected to a dis’tal end portion of the ESP 30. The
electronic extension 42 can provide, fér example, -electromagnetic power and wireless
communication to the electric inflow cbntrol valve 80. In the altemative or addition to the
electronic extension 42, an embodiment of the method can include proifiding an electronic wet
connection cable 52 connected to a distal end porﬁon of .the.: ESP 30 to provide power and
communication to the electric inflow control valve 80. ‘_This embodiment of the present
invention further includes fhe step of transferring electromagnetic power and wireless

communication with the electric inflow control valve 80.

[0049] Many modifications and other embodiments of the invéntion Wiil come to the mind df
one skilled in the art having the benefit of the teachings presented in the foregoing descriptions
and the associated drawings. Therefore, it is to be understood that the invention is not to be
limited to the illustrated embodiments disclosed, and that modifications and other embodime‘nts |

are intended to be included within the scope of the appended claims.
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THAT CLAIMED IS:

1. An apparatus to enhance well control in slim completions, the apparatus comprising:

casing positioned to support a slim bore of a hydrocarbon well, the slim bore having an
inside diameter in a range of about two to seven inches so that the slim bore and associated

casing define a slim completion;

production tubing connected to and positioned at least partially within the casing to

‘provide a pathway for hydrocarbons dispersed from the well;

a packer connected to the casing and the production tubing and extending therebetween
to support the pbsitioning of the producﬁon tubing within the casing and to prevent hydrocarbons
from passing between an interstitial space between outer walls of the production tubing and inner

walls of the casing proximal from the packer;

an electric submersible pump being operable to pump hydrocarbons from the well and

: thefeby ﬂﬁidly travel to the surface, the- pump being pésitioned within the casing, having at least
a portion thereof disposed to _extend outwardly from distal end portions of the production tubing
When bositioned within the casing, and having an outer diameter smaller than the inner diameter

- of the production tubing to thereby provide greater interstitial space befween outer surféc@s of
the portion of the pump disposed to extend outwardly from distal end portions of the peruction
tubing within the caéi’ng aﬁd the inner walls of the casing than a standard slim completion when
an electric submersible pump is positioned therein so that hydrocarbons more readily flow
between the outer surfaces of the portion 6f the pump disposed with the casing and inner walls of

the casing when hydrocarbons are pumped by the pump, the pump including:
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a pump intake positioned outside the production tubing within the casing
so that the hydrocarbons enter the pump intake from the interstitial space between the outer
surfaces of the portion of the pump disposed to extend outwardly from distal end portions of the

production tubing within the casing and the inner walls of the casing,

a pump discharge positioned within the production tubing so that the
pumped hydrocarbons are discharged within inner walls of the production tubing and to the
surface, the production tubing terminates adjacent a distal end portion of the pump discharge,

and

a medial pump body portion extending between the pump intake and the
pump discharge through which the hydrocarbons flow from the pump intake to the pump

discharge;

an electric cable connected to the pump to deploy the pump within the casihg and through
the production tubing aﬁd to provide a power transmission pathway to transmit powef to the
pump;

a subsurface prevention valve connected to inner walls of the caéing and distally disposed
from the pﬁmp within the slim bore, the sﬁbsurféce prevention valve being operable to prevent
| hydrolc.arbons from flowing into the interstitial space between the outer su;‘faces of the portion of
the pump disposed outside the production tubing within the casing and the inner walls of the

casing; and

an electric wet connection cable connected to a distal end of the pump and a proximal end
of the subsurface prevention valve to provide power to the subsurface prevention valve from the

electric cable through the pump.
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2. An apparatus aé define in Claim 1, wherein the elec.trical submersible pump includes a
“motor connected to the electric wet connection cable and distally disposed from the ptﬁnp intake

to drive {he pump and a seal section connected to a proximal end portion of the motor and a

distal end portion of the pump intake, the seal section being opérable to prevent hydrocarbons

from entering within inner surfaces of the motor.

3. An apparatus as define in Claim 1 or Claim 2, wherein at least a portion of the
production tubing extends distal from the packer to provide an auxiliary interstitial space
between the outer walls of the production tubing and the inner walls of the casing distal from the

packer where hydrocarbons are also pumped therefrom by the pump.

4, An apparatus as define in Claim 1, wherein the medial pump body portion includes one
or more centrifugal pumps to increase the pressure and flow of the hydrocarbons that enter the

pump intake to the pump discharge.

5.  ‘Anapparatus as define in Claim 1 or Claim 4, wherein the electrical submersible pump
includes a supporting member disposed between the pump discharge and the nﬁedial pump body
portion éo that the pump discharge is positioned within tﬁe innef_ waHs of the production tubing |
proximal from the supporting member and the pump intake is positioned to extend outwardly
from the production tubing within the casirng distal from the supporting mémber and so that the'
hydrocarbons enter the pump intake_frdm the interstitial space between the outer surfaces of the -
portién of the pump disp_osed to extend outwardly from production tubing émd within the casing
and the inner surfaces of the casing to a prokimal region within the inner walls of the production

tubing and onward to the surface.

6. An apparatus as define in Claim 3, Wherein the electrical submersible pump includes a
supporting member disposed between the pump discharge and the medial pump body portion so
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that the pump dischérge is positioned within the .inner walls of the production tubing proximal
from the supporting member and the pump intéke is positioned to extend outwardly from distal |
end portions of the production tubing and within the casing distal from the supporting member
and so that the hydrocarbons enter the pump intake from the auxiliary interstitial spéce between
the outer walls of the prdduction tubing and the inner walls of the casing distal from fhe packer
and adjacent the supporting member to the intei’stitial space between the outer surfaces of the
portion of the pump disposed to extend outwardly _ffom distal end portions of thé production
mBing and within the casing and the inner surfaces o.f th_.e casing to a proximal ‘region Wifhin the

inner walls of the production- tubing and onward to the surface.
7. An apparatus to enhance_wéll control in slim completions, the apparatus comprising:

casing positioned to support a slim bore of a hydrocarbon well, the slim bore having an
inside diameter in.a range of about two to seven inches so that the slim bore and associated

casing define a slim completion;

production tubing connected to and positioned at least partially within the casing to

further support the slim bore of the hydrocarbon well;

a packer connected to the casing-and the production tubing and extending therebetween
to support the positioning of the production tubing within the casing and to prevent hydrocarbons
from passing between an interstitial space between outer walls of the production tubing and inner

walls of the casing proximal from the packer;

an electric submersible pump being operable to pump hydrocarbons from the well and
thereby fluidly travel to the surface, the pump being positioned within the casing and having at
least a portion thereof extending outwardly from the production tubing, disposed outside of the -
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production tubing within the éasing, and having an outer diameter smaller than ti’le inner
diameter of the production tubing to thereby provide greater interstitial space between outer
surfaces of the poﬁion of the pump disposed outside thé production tubing within the casing and
the iﬁner walls of the casing than .a standard slim completibn when an electric submersible pump
is positioned therein so that hydrocarbons more readily flow between the outer surfaces of the
portion of the pump disposed with the casihg and inner walls of the casing when hydrqcarbons

are pumped by the pump, the pump including:

a pump intake positioned outside the production tubing within the casing
so that the hydrocarbons enter the pump intake from the interstitial space between the outer
surfaces of the portion of the pump disposed outside the production tubing within the casing and

the inner walls of the casing,

a pump discharge positioned within the production tubing so that the
pumped hydrocarbons are discharged within inner walls of the production tubing and to the
surface, the production tubing terminates adj acent a distal end portion of the pump discharge,
and

a medial pump body portion extending between the pump intake and the

pump discharge. through which the hydrocarbons flow from the pump intake to the pump

discharge;

an electric cable connected to the pump to provide a power transmission pathway to

transmit power to the pump; and

" a subsurface prevention. valve connected to inner walls of the casing and distally disposed

from the pump within the slim bore, the subsurface prevention valve Being operable to prevent
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hydrocarbons from flowing into the interstitial space between the outer surfaces of the portion of
the pump disposed outside the production tubing within the casing and the inner walls of the

casing,
8. An apparatus as define in Claim 7, wherein the electrical submersible pump includes:

a motor connected to the electric wet connection cable and distally disposed from the

pump intake to drive the pump;

a seal section connected to a proximal end portion of the motor and a distal end portion of |
the pump intake, the seal section being operable to prevent hydrocarbons from entering within

inner surfaces of the motot; and

an inductive coupler connected to a distal end portion of the motor to provide

electromagnetic power and wireless communications to the subsurface prevention valve.
0. An apparatus to enhance well control in slim completions, the apparatus comprising:

casing positioned to support a slim bore of a hydrocarbon well, the slim bore having an
inside diameter in a range of about two to seven inches so that the slim bore and associated

casing define a slim completion;

production tubing connected to and positioned at least partially within the casing to

further support the slim bore of the hydrocarbon well;

- a packer connected to the casing and the production tubing and extending therebetween
to support the positioning of the production tubing within the casing and to prevent hydrocarbons
from passing between an interstitial space between outer walls of the production tubing and inner

walls of the casing proximal from the packer;
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an electric submersible pump being operable to pump hydrocarbons from the well and
thereby fluidly travel to the surface, the pump being positioned within the casing and having at
least a portion thereof extending outwardly from the production tubing, disposed outside of the
production tubing within the casing, and having an outer diameter smaller than the irmer_
diameter of the production tubing to thereby provide greater interstitial space between outer
surfaces of the portion of fhe pump disposed outside the production tubing within the casing and '
the inner walls of the casing than a standard slim completién Whén an electric submersible pump
is positioned therein so that hydrocarbons more readily flow between the outer surfaces of the
portion of the ﬁump disposed with the casing and inner walls of the casing when hydrocarbons

are pumped by the pump, the pump including:

a pump intake pesitioned outsidé the production tubing within the casing
so that the hydrocarbons enter the pump intake from the interstitial space between the outer
surfaces of the portion of the pump disposed outside the production tubing within the casing and

the inner walls of the casing,

a pump dischérge positioned Within the production tubing so that the.
pumped hydrocarbons are dischar_ged within inner walls of the production tubing and to the
.su:rface, the production tubing terminates adjacent a distai end portibn of the pumio discharge,
and |

a medial pump body portion extending between the pump intake and the |
pump discharge ﬂirough which the hydrocarbons flow from the pump intake té the pump

discharge;
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an electric cable connected to the pump to deploy the pump within the casing and through
the production tubing and to provide a power transmission pathway to transmit power to the

pump,

an electric inflow control .valve connected to inner walls of the casing and distally
disposed from the pump W’ithin the slim bore, the electric inflow control valve being operable to
control the flow of hydrocarbons from flowing iﬁto the interstitial space between the outer
surfaces of the portion of the pump disposed outside the production tubing within the casing and

the inner walls of the casing; and

an electronic extension connected to a distal end of the pump and positioned a distance
proximal from the electric inflow control valve to provide electromagnetic power and wireless

communications to the electric inflow control valve.

‘10. An apparatus as d.eﬁned iﬁ Claim 9, wherein the electrical submersible pump includes a
motor connected to a proximal end portidn of the electronic extension and distally disposed from
the pump intake to drive the pump and a seal section connected to a proximal end portion of the
motor and a distal end portion of the pump intake, the seal section being operable to prevent

hydrocarbons from entering within inner surfaces of the motor.

11.  Anapparatus as define in Claim 9 or Claim 10, wherein at least a portion of the
production tubing extends distal from the packer to provide an auxiliary interstitial space
between the outer walls of the production tubing and the inner walls of the casing distal from the -

packer where hydrocarbons are also pumped therefrom by the pump.
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12.  Anapparatus as define in Claim 9, wherein the medial pump body portion includes one
or more centrifugal pumps to iﬁcre_ase the pressure and flow of the hydrocarbons that enter the

pump intake to the pump discharge.

13.  An apparatus as define in Claim 9, wherein the electric-al submersible pump includes a
supporﬁng fnerﬁber disposed between the pump discharge and the medial pump body portion so
that the p_ﬁmp discharge is positioned within the inner walls of the production tubing proximal
from the supporting member and the pump intake is positioned outside the production tubing
within the casing distél from the supporting member so that the hydrocarbons enter the pump

_ intake from the interstitial space between the outer surfaces of the portion of the pump disposed
outside the production tubing wﬁhin the Casing and the inner surfaces ‘of the casing to the inner

walls of the production tubing and to the surface. _

14. "  Anapparatus as define in CIaim 9, wherein the electrical submersible pump inéiude_s a

7 supporfing member disposed between the pump discharge and the medial pump body portion so |
that the pump discharge is positioned within the inner walls of the production tubing proximal

- from the supporting member and the pumﬁ intake is positioned to extend outwardly frdm distal
end portions of the production tubing within the casing distal from the supborting member and SO
that the hydrocarbons entér thé pump intake from the auxiliary interstitial space between the
outer wails of the production tubing and the inner walls of the casing distal from the‘packer and
adjacent the supporting member to the interstitial space between the outer surfaces of the portion
of the pump di_sposed to extend outWardly from distal end portions of the production tubing
within the casing and the inner surfaces of the casing to the inner. walls of the production tubing

and onward to the surface.
15, Anapparatus to enhance well control in slim completions, the apparatus comprising;
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casing positioned to support a slim bore of a hydrocarbon well, the slim bore having an
- inside diameter in a range of about two to seven inches so that the slim bore and associated

casing define a slim completion;

production tubing connected to and positioned at least partially within the casing to

further support the slim bore of the hydrocarbon well;

a packer connected to the .casing and the production tubing and extending therebetween
to support the positioning of the production tubing within the casing and to prevent hydracarbons
from passing between an interstitial space between outer walls of the production tubing and inner

walls of the casing proximal from the packer;

an electric submersible pump being opefable to.pump hydrocarbons from the well and
thereby fluidly travel to the surface, the pump being positioned within the casing and having at
| leést a portion thereof extending outwardly from distal end portion of the production tubing
‘when positioned within the casing, and having an outer diameter smaller thah the inner diameter
of the _production tubing to thereby provide greater interstitial space between outer surfaces of
the porﬁon of the pump disposed to eﬁtend outwardly from distél end portions of the production
tubing within the casing and the inner walls of the casing than a standard slim completion when
an electric submersible pump i.s positioﬁed therein so thét hydrocérbons more readily flow
between the outer surfacgs of the portion of the pump disposed with the casing and inner walls of

the casing Whén hydrocarbons are pumped by the pump, the pump including:

a pump intake positioned outside the production tubing within the casing
so that the hydrocarbons enter the pump intake from the interstitial Space between the outer
surfaces of the portion of the pump disposed to extend outwardly from distal end portions of the

production tubing within the casing and the inner walls of the casing,
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a pump discharge positioned within the production tubing so that the
pumped hydrocarbons are discharged within inner walls of the production tubing and to the
surface, the production tubing terminates adjacent a distal end pm‘tioh of the pump discharge,

and

a medial pump body portion extending between the pump intake and the
pump discharge through which the hydrocarbons flow from the pump intake to the pump

discharge.
16.  An apparatus as define in Claim 15, further comprising:

an electric cable connected to the electric submersible pump to provide a power

transmission pathway to transmit poWer to the pump;

“an electric inflow control valve connectcd to inner walls of the casing and distally
disposed from the pump within the slim bore, the electric inflow control VaIQe‘_ being operable to
control the flow of hydrocarbons from flowing into the interstitial space between the puter
surfaces of the portion of the pump disposed to extend outwardly from distal end portions of the

- production tubing within the casing and the inner walls of the casing; and

an electric wet connection cable connected to a distal end of the pump the electric inflow
control valve to provide power to the electric inflow control valve from the electric cable through

the pump.
17. A method of enhanced well control in slim completions, the method comprising:

positioning casing into a slim bore of a hydrocarbon well, the slim bore extending
inwardly from a surface and having an inside diameter in a range of about two to seven inches so

that the slim bore and associated casing define a slim completion; -
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positioning production tubing partially within the casing to provide a pathway for |

hydrocarbons dispersed from the v‘v_ell,r

connecting a subsurface preventién valve to inner walls of the c.asing, thé subsurface
prevention valve being operable to prevent hydrocarbons from flowing to the surface,
positioning an electric submersible pump within the cas_ing through the production tubing
with an electric cable so that at leaét a portion of the electric submersible pump extends
| outwardly from the production tubing within the casing when in the slim bore and disposed to
extend outwardly frorn.distal end portions of the production tﬁbing within the casing, the electric
submersible pump having an outer diameter smaller than the inner diameter of the production
-tubing to thereby provide greater intersiitial spaée between outer surfacés of the portion of the
pump disposed tor extend outwardly from distal end portion.s of the productidn tubing within the
césing and the inner walls of the casing than a standard slim completion when an electric

submersible pump is positioned therein; -

direéting hydrocarbons into the interstitial space between outer surfaces of the portion of
the electric submersible pump disposed to extend outwardly from distal end portions of the
production tubing within the casing and the inner walls of the casing; and

operating the électric submersible pump so that the hydrdcarbons from the interstitial

- space between outer. surfaces of the portioh of the pump disposed to extend outwardly from
di.stal end poﬂioné of 15he production tubing Withiﬁ thé casing and the inner walls of the casing

enter the pump-, flow through the pump, and discharge from the pump to the inner walls of the

production tubing and to the surface.’ |
18. A method as defined in Claim 17, wherein the electric subfnersible pump further

comprises:
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a motor extending outwardly from the production tubing within the casing for

driving the pump;,

a seal section extending outwardly from the production tubing within the casing
and connected to a proximal end portion of the motor and, the seal section being operable to

prevent hydrocarbons from entering within inner surfaces of the motor;

a pump intake extending outwardly from the production tubing within the casing
and connected to a proximal end portion of the seal section; .

a pump discharge disposed within the production tubing; and

a medial pump body portion extending between the pump intake and the pump

discharge.

19. A method as defined in Claim 18, wherein the hydrocarbons from the interstitial space
between outer surfaces of the portion of the pump disposed to extend outwardly from distal end
portions of the production tubing within the casing and the inner walls of the casing enfer thé :
pump intake, flow through the medial pump body portion, and dischafge from the pump

discharge to the inner wall§ of the pfoduction tubing and to the surface.

20. A method as defined in Claim 17 or Claim 19, wherein at least a portion .of the
production tubing extends distal from a packer to provide an auxiliary interstitial space between
the outer walls of the production tubing and the inner walls of the casing distal from the ﬁacker
where hydrocarbons are also pumped therefrom by the pump, and wherein the operating step
includes hydrocarbons froﬁl the-auxiiiary interstitial space to enter the pump, flow through the.
pump, and discharge from the pump to the inner walls of the production tubing and onward to

the surface.
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21. A method of enhanced well control in slim completions, the method comprising:

positioning casing into a slim bore of a hydrocarbon well extending inwardly from a

surface and having a slim completion;

positioning production tubing partially within the casing to provide a pathway for

hydrocarbons dispersed from the welll;

positioning an elgctric submérsible pump within the casing through the production tubing
with an electric cable so that at least a portion of the electric submersible pump extends
outwardly from the production tubing within the éasing when in the inm- bore and dispt-)sed
outside of the production tubing within the casing, the electric subfnersible pump having an outer |
diameter smaller than.the inner diamefer of the production tubing to thereby provide gréater
interstitial space between oﬁter surfaces of the portion of the pump disposed outside the
production tubing within the casing and the inner walls of the casing than a standard slim

completion when an electric submersible pump is positioned therein; and

operating the electric submersible pump so that hydrocarbons within the interstitial space
-between outer surfaces of the portion of the pump disposed outside the production tubing within
the casing and the inner walls of the casing enter the pump, flow through the pump, and

discharge from the pump to the inner walls of the production tubing for travel to the surface.

22. A method as defined in Claim 21, the method further comprising transferring power toa
subsurface prevention valve to direct hydrocarbons into the interstitial space between outer
surfaces of the portion of the electric submersible pump disposed within the casing and the inner

walls of the casing.
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23. A method as defined in Claim 22, wherein the electric submersible pump further includes
an electric wet connection cable connected to a distal end portion of the pump to prbvide power
to the subsurface prevention valve, and wherein the transferring power step includes transferring

power with the electric wet connection cable to the subsurface prevehtion valve,

24. A method as defined in Claim 21, wherein the electric submersible pump further includes
an inductive coupler conné_cted to a distal end portion of the pump to provide ¢lectromagnetic
power and wireless communication to the subsurfage prevention valve, and wherein the
.transferring power step includés transferring electromagnetic power and wireless communication

with the inductive coupler to the subsurface prevention valve.

25. A method as defined in Claim 21, the method further comprising transferring power to an
electric inflow control valve to control the flow of hydrocarbons directed into the interstitial
space between outer surfaces of the portion of the electric submersible pump disposed within the

casing and the inner walls of the casing.

26. A method as defined in Claim 25 »- wherein the electric submersible pump further includes
an electronic extension connected to a distal end portion of the pump to provide clectromagnetic
power and Wireles_s communication to the electric inflow éontrol valve, and wherein the
transferring power step includes transferring electromagnetic power and wireless communication

with the electronic extension to the electric inflow control valve.

27. A hlethod as deﬁne.d in Claim 21 .or Claim 26, wherein at [east a portion of the
- production tubihg extends distal from a packer to provide an auxiliary interstitial space between
the buter walls of the production tubing and the inner walls of the casing distal from fhe packer
where hydrocarbons are also pumped thereﬁ*o_m by the pump, and wherein thé operating step

includes hydrocarbons from the auxiliary interstitial space to enter the pump, flow through the
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pump, and discharge from the pump to the inner walls of the production tubing and to the

surface.
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