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DUAL-WALLED COILED TUBING DEPLOYED PUMP

BACKGROUND OF THE INVENTION

1. Fleld of the Invention

{00011 The invention relates generally to the use of strings of coiled tubing to dispose
devices, such as slectrical submersible pumps into a wellbore.

£, Description of the Related Art

{0662} Electric submersible pumps (ESPs) are used to pump hydrocarbon fluids
andfor water from sublerranean locations. ESPs require slectrical power o be
supplied to them from surface. A typical ESP assembly includes a centrifugal pump
that is mounted {0 an electrical motor. A power cable extends from the surface to the

motor of the ESP assembly. Conventionally, when ESPs are run into 3 wellbore, the

nower cable is strapped o the suter surface of production tubing sections.

SUMMARY OF THE INVENTION

{00031 The invention provides systems and methods for disposing an ESP, or similar
device, into a walibore using running arrangements which incorporate inner and outer
cotted tubing strings as well as & powsr cable which provides power to the motor of
the ESP. in a first described embodiment, a power cable is disposed radially between
inner and outer coiled tubing sirings. In 2 second described embodiment, a power
cable is disposed within the inner colled tubing string.  These running arrangemeants
provide flow paths which aflow for the flow of produced fluids. In certain embodiments,
two flow paths are provided.

10004]  The use of dual-walled colled tubing string running assemblies provides the
possibility of injecting an ESP into a live well which has pressure at surface.

Depending upen the corrosiveness of the welibore environment and the cable location
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{i.e., within the mner coiled tubing string or batween the inner and ouler colled tubing
strings}, tubing of different grades, including Cr18, could be used. With the proper
selection of colled lubing and ESP components, amangements constructed in
accordance with the present invention provide the potential to run an £8P assembly
deeper into a well than conventional technologies permit.

{0088] Production arrangements are described which use duabwalled colled tubing
run ESPs to produce hydrocarbon production fluids from welibores. Embodiments ars
described wherein capillary lines are lccated within the dual-walled ooiled tubing
assambly. The invention encompasses duabwalled coilled tubing assemblies that are
usad o disposse an slectric device {such as an ESP) into a wellbore. Additionally, the
invention encompassas hydrocarbon production assemblies that include an ESF as
well as a duab-walled colled tubing assembly that is used {o dispose the ESP into a

welibore.

BRIEF DESCRIPTION OF THE DRAWINGS

{0008} The advantages and further aspects of the invention will be readily
appraciated by those of ordinary skill in the art as the same becomes better understood
by reference to the following detailed description when considered i conjunction with
the accompanying drawings in which like reference characters designate like or simitar
giemenis throughout the several figures of the drawing and wherein:

I0007] Figure 1is a side, cross-sectional view of an exemplary walibore within which
is dispossd a dual-walled colled tubing running arrangement and an ESF assembily in
accordance with the present invention.

[O0DO8] Figure 1a is a side, cross-sectional view of a welibore within which is dispossd

an alfernative dual-walled coiled tubing running arvangement and ESP assembly.

n3
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{00087 Figure 1b is a side, cross-sectional view of a wallbore within which is disposad
a further alternative dualwalled colled tubing running srrangement and ESP
assembly.

[0010] rFigure 2 is a side, cross-sectional view of a first embodiment for a dual-walled
colled tubing running arrangeament which might be used with the ESP assembly shown
in Figs. 1, taor 1h

f0011] Figure 2a is a side, cross-sectional view of a modified first embodiment for g
duabwalled colled Wwbing running arrangement wherein the inner coilled tubing string
and power cable ara twisted o form a spiral configuration.

[0012] Figurs 2bis a side, cross-sactional view of g further modified embodiment for
a duslwalled coiled tubing running arangement whersin the inner colled tubing string
and power cable are twisted to form a spiral configuration.

f0013] Figure 3 is an axial cross-section taken along lines 3-3 in Figure 2.

[0014]  Figure 4 is a side, cross-sectional view of an alternative embodiment for a
dual-walled cofled tubing running arrangament which might be used with the ESP
assembly shown in Fig. 1.

f0018] Figure 5 is sn axial cz‘ﬁs&sec’{%an taken along hines 5-5 in Figure 4,

[0018] Figure 8 s 8 side, cross-sectional view of the lower end of a hydrocarbon
production assembly being used to produce gas-impregnated production fluid.

0017} Figure 7 is an axial cross-sectional view of a dual-walled coiled tubing
assembly containing capifiary lines in a first exemplary arrangemeant.

I00M18]  Figure § is an axial cross-sectional view of an exemplary dual-walled coled
tubing assembly containing capiliary ines in a second exemplary arrangement.
100181 Figure © is an axial cross-sectional view of an exemplary dual-walled coited

tubing assembly containing capiliary lines in a third exemplary arrangemsnt.

L
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{00201 Figurs 10 is an axial cross-sectional view of an exemplary dual-walled coiled

tubing assembly containing capiflary lines in a fourth exemplary arrangament.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

00211 The term “dualwalled.” as used hersin, i intended o refer broadly o
arrangements wharein an inner tubular string or member is located radially within an
puter tubular string or member {o provide a dual-walled tubing structure. A structure
can be dual-walled without regard to whether the inner and outer tubular strings are
coaxial or concentric,

022 Figure 1 depicts an exemplary welibore 10 that has been drilied through the
sarth 12 from the swrface 14 down to a hydrocarbon-bearing formation 18, itis desived
to pump hydrocarbon fuids from the formation 18 to the surface 14, it is noted that,
while wellhore 10 is Hlustrated as a substantially vertical wellborg, it might, in practice,
have portions that are inclined or horizontally-oriented. The welibore 10 is lined with
metaliic casing 18 in a manner known in the art.

[00231  In the arrangament shown in Figure 1, an alectric submersibie pump {(ESH)
assembly 20 is disposed within the wellbore 10 having been run in by a colled tubing
running arrangement 22, There s no downhole packer. The ESP assembly 20
includes & motor 24 and a fiuid pump 28 which is powered by the motor 24, In
operation, production fluid is drawn into fluid inlets 27 of the pump 26 and exits via the
top of the pump 28 into the colled tubing running arrangement 22 Condult 28
transmits electrical power past the pump 28 and {o the motor 24. The ESF assembiy
20 might also incorporate 3 seal section or other components as is known in the ar.
[0024]  According to a second exemplary arrangemsnt, which is depicled in Figuwre

ta, an ESP assembly 20 is i:iésgmséd within welibore 10 below a downhole packer 70
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and having besn run in by a colled tubing running arrangement 22, The ESF
assembly 20 includes 3 motor 24 and 3 fluid pump 28 which is powered by the motor
24, in operation, production fluid is drawn inlo fluid inlets 27 of the pump 26 and axils
via the top of the pump into the running arangement 22 or info the casing annulug 29,
or both, as Hlustrated by arrows 25, The electrical conduit 28 transmits electrical power
through the packer 70 past the pump 26 and to the motor 24, Conduit 28 may contain
hwdraulic lines and or instrumentation lines as wall as the slectrical cable powering the
motor 24, The ESP assembly 20 might also incorporate a seal section or other
components as is known in the arl.

[B0258] Figure 1b depicts a third exemplary arrangement which includes a downhole
packer 70, An ESP assembly 20 is disposed within the wellbore 10 above the
downhole packer 70, having been run in by a duatwailed coiled tubing assembly 22,
The ESF assembly 20 inciudes 8 motor 24 and a fluld pump 28 which is powerad by
the motor 24, In operation, production fluid is drawn into the bottom of the packer 70,
fram there info the boftom of pump 28 and exits via the top of the pump 26 into the
annulus 29, in this example, the motar 24 is located above the pump 26, Electrical
power is supplied to the motor 24 dirsctly via the dual-walled coiled tubing assembly
27, The ESP assembly 20 might also incorporate a seal section or other components
as is known it the art. s noted that thers may be other arrangements depicling
diffarent focations of the motor 24 ralative to the pump 26 and either of these relative
to the packer 70, H is also noted that there may be additional combinations of
production flow paths available within or outside the duabwalled colled tubing
assembly 22.

00281  Figures 2 and 3 Hlustrate a first embodiment for a dual-walled coiled tubing

assembly 30 which might be used for the colled tubing running arrangement 22. The



30

WO 2016/140893 PCT/US2016/019899

dual-walied colled tubing assembly 30 includes an inner colled tubing string 32 and an
outer colled tbing string 34 which radially surrounds the inner ooiled tubing string 3£,
The inner colled tubing string 32 defines an inner coiled tubing central axial passags
38 along its length. The outer coiled tubing string 34 also defines an outer coiled
tubing central axial passage 38 zlong s length. Exemplary sizes for the inner and
outer coilad fubing strings 32, 34 would be: 125 0.0, x §.125" wall thickness for the
inrer colled tubing string 32 and 2.375" 0.1, x 0.158" wall thickness for the outer coiled
tubing string 34, However, these dimensions are exemplary only, and other sizes and
dimensions might be used. The inngr and outer coiled tubing strings 32, 34 are
normally connected together mechanically at surface and downhole ends and both
would be hung off from the wellhead. Therefore, both strings 32, 34 may aid in
supporting the weight of the ESP assembly 20 as wall as the inner and outer colled
whing strings 32, 34 and power cable 40,

10027] A power cable 40 is disposed radially between the inner and outer coiled
tubing strings 32 and 34. The depicted powar cable 40 has three electrical conductors
42 contained within an insulating sheath 44, The power cable 40 may contain other
alements, such as a gas barrier, a jacket or armor, as generally known in the arnt
Although ‘thme‘pawar conductors 42 are depicted and are typical, there may be more
or fewer than thres depending upon the requirements for downhole power and control,
Referring to Figure 3, it can be seen that the power cable 40 preferably has a generally
kidney-shaped or oblong, curved cross-sectional area. This grass-sectional shape
permits the cable 40 to fit between the inner and outer colled tubing strings 32, 34,
The side surface 41 of the cable 40 which abuts the inner coiled tubing string 32 is
concave and curved in a manner o be generally complementary to the outer surface

of the inner colled tubing string 32, The opposite side surface 43 of the cable 40 8
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convex and curved in a manner 1o be generally complementary (o the inner surface of
the outer colled tubing string 34, It should be noted that the cable 40 need not
necessarily have a kidney shape, but may, i desired, be round, rectangular or have
other oross-sectional shapes. The cable 40 may be built flat or installed fiat to bend
somawhnat during installation to substantially match the ouler contour of the inner
colted tubing string 32, Alternatively, the cable 40 may become bent into a curved or
kidney shape due o the clamping forces of straps 46, Friction betwsen the cable
40{inner colled tubing string 32 and the outer coiled tubing string 34 will help transmit
a portion of the weight of the cable 40 and ESP assembly 20 {o the cuter colled tubing
atring 34,

{00287 Flexible straps 48 are used to secure the cable 40 o the inner coiled tubing
string 32. The term “strap” is used hers to denote any form of tensile or compressive
fastener, such as a cable, rope, tie, binder, clamp and the fike. The straps 48 may be
sgoured ashout the cable 40 and inner colled tubing string 32 by tightening, tying,
fatching, bolting or in other ways known in the art. The straps 48 enclose both the
cable 40 and inner colled tubing string 32. When the dual-walled coiled tubing
assembly 30 is assembied. an axial fludd flowpath 48 is defined within the outer colled
tubing string 34, In the depicted assembly 30, the central axial passage 36 provides
5 first axdal fiuid flowpath while the axial fluid flowpath 48 serves a second axial tiud
flowpath. The presence of two, separate axial fiuld flowpaths within a single assembly
30 provides the advantage of allowing two separate streams of fluid o be transmitted
along the assambly 30 Fluids might be fransmitted uphole as a result of the ESP
oump 28 or fransmitted downhole in instances wherein one of the flow paths is being

used to inject specialized Rukds, which might include scale or asphaltene inhibitors.
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{00281 His noled that the inner coiled twbing string 32 is shown as offset from the
center of the outer coiled tubing string 34 due to the presence of the cable 40, As
Hustrated in Fig. 28, the cable 40 and inner coiled tubing siring 32 are preferably
twisted along their length {o provide a spiral configuration. An allernative embodiment
is depicted in Fig. 2b wherein the cable 40 is spiraled around the inner coiled tubing
string 32. The inventors have determined that these spiral configurations are desirable
since they distribute the stresses on the cable 40 more uniformily as the dual-walled
colled tubing assembly 30 is spooled onte and off of a reel. |t should be appreciated
that, in alternative embodiments, the coiled fubing strings 32, 34 may be aranged
concentrically rather than having offset centers.

{0030} The duabwallad oolled tubing assembly 30 may be assembled by first
disposing the cable 40 in parallel contact with the inner colled tubing string 32 and
then affixing the cable 40 to the inner colled tubing string 32 with straps 44, Preferably,
the straps 42 are used fo affix the cable 40 to the inner coiled tubing string 32 In
appropriate spaced intervals which are sufficient to affix the cable 40 to the inner ooitad
tubing string 32 without permitting a large degree of sagging of the cable 40 and to
ensurs that the cable weight is held uniformly by the inner coiled tubing string 32 in
order to prevent breakage of the cable 40. Thereafter, the inner colled tubing string
22 and afixed cable 40 are disposed into the ouler coilled tubing string 34. This may
be done vertically while the outer colled tubing string 34 is hanging in a well
Afternatively, #t may be done horizontally with the cuter cofled tubing string 34
stratched oul and with the inner colled fubing string 32 and affixed cabie 40 sither
oushed or pulled into the cuter colled tubing string 34, Metail-to-maetal iubricants can

he used fo reduce the contact friction and sase the installation. More typically, the

cable 40 can he fastened to the inner coiled tubing string 32 as the inner coiled tubing
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string 32 is disposed into the cuter colled tubing string 34. As the cable 40 is affined
o the inner colled {ubing string 32, both are disposead into the cuter colled tubing string
34, This may be done vertically as the cuter colled fubing string 34 is hanging in g
well. Allernatively, it may be done horizontally with the outer coiled tubing string 34
stretehed out and with the inner coiled tubing string 32 either pushed or pulled into the
outer collad tubing string 34, taking the cable 40 along with . Again, metalto-metal
wubricants can be used o reduce the contact friction and ease installation.

100311 An assembied dual-walled colled tubing assembly 30 can be wound onto a
collad fubing reel of a type known in the art for retaining spools of coilled tubing and
transported 1o a well site for use. An ESP assembly, such as ESP gssembly 20 i
then affixed o the colled tubing assembly 30 and run into the wellbore in conventional
fashion.

{00321 A fwther mathod of injecting cable through a coiled tubing string would ba fo
yse a water-based metal-on-metal lubricant with a low coefficient of friction, such as
FasyReach™ fubricant, that will permit longer lengths of cables and coiled tubing
strings to be disposed within surrounding cofled fubing strings.  Modeling of these
iengths could be performed taking into account colled tubing sizes and cable sizes
and using suitable software designed for design and planning for cofled tubing
aparations.

100331 Figures 4-5 ilustrate an aliernative embodiment for a dual-walled coiled
tubing assembly 50 which might be usead for the colled tubing running arrangsment
22 The dual-walled colled fubing assembly 50 includes an inner colled tubing string
32 and an outer colfed ubing string 34. Power cable 40’ is disposed within the central
axial passage 38 of the inner colled tubing string 32. Power cable 40 prefarably has

a circular cross-section and is shaped and sized to fit tightly within the central axial

G
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passage 38 of the inner colled tubing string 32, To the exient that there is a radial gap
51 batween the power cable 40 and the inner coiled tubing string 32, this gap 51 may
be used as a second and separate flow path to transmit fluld through the dual-walled
cotted fubing asssmbly 50 Allernatively, power cable 40 may have a non-circular
crosg-gsection or may not fit tightly within the central axial passage 36 of the inner colled
tubing string 32. The powsr cable 40 may fit loosely and rely upon the contact friction
of its spiraled shape within the inner colled tubing string 32 to support its weight. Also,
the power cable 407 may it lvossly and be supported at regular intervals by support
slamgps aftached {0 the cable 40" In these situations, there could be fluid flow past the
cable 40

{0034] The duabwaliad cofled tubing assembly 50 may be assembled by first
disposing the cable 407 inlo the central axial passage 368 of the inner colied tubing
string 32. This may be done vertically by lowering the cable 40’ into the inner colled
tubing string 32 while # is hanging vertically in a well. Alternatively, it may be done
norizontally with the inner coiled tubing string 32 strefchad out and with the cable 40
pulied into the inner colled tubing string 32. Once more, metal-to-metal lubricants can
ne used fo reduce the contact friction and ease installation. The cable 40" may also
be placed into the inner colled tubing siring 32 while the inner colled tubing string 32
is being manufactured.  The inner colled tubing string 32 and cable 40 are then
inserted into the outer colled tubing string 24, These two previous steps may be
reversad. An assembiled dual-walled coiled tubing assembly 50 can be wound onte a
coiled tubing resl of a type known in the art for refaining spools of coiled fubing and
fransporied fo a well site for use. An ESP assembly, such as ESP assembly 20 is

then affixed to the colled tubing assembiy 50 and run into the welibore 10.
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{00358] The inventors believe that dual-walled colled tubing assemblies constructad
in accordance with the present invention are advantageocus for running ESPs into
wellbores, The cable 40 is protected from damage since it is contained within the
protection of the ouler coiled tubing string 34, Such damage has been known o ccour
as a result of welibore debris or disposal of the cable through deviated or horizontal
wallbore portions. In some constructions, dual fluid flowpaths are gvaiiable for flow of
fluid along the assembly.  Additionally, disposing the cable within the ouler coiled
tubing string 34 permits a standard packer {o be set in the wellbore without the need
for a specialized arrangament having 3 bypass o allow a separale cable o be
disposed through the packer. The various fluid flowpaths provided by the dualwalled
oolted fubing assemblies {Le., 30, 50 of the present invention s;nigh’g also provide one
or more pressurized paths for use in downhole activation schemas in which a portis
opened or closed or 2 tool, such as a packer is activated.

[0038] Figure § Hlustrates an exemplary production arrangement which incorporates
a dual-walled colled tubing assembly in accordance with the present invention and
which is peing used fo produce gas-impregnated production fiuid. A production
assembly 80 includes dualwalled colled tubing assembly 30 wherein dual fluid
fiowpaths are provided. An ESP assembly 20 is affixed to the dual-walled coiled twhing
assembly 30 and includes a motor section 24, pump section 286 and a gas separator
section 28 of a type known in the art. First and second bypass conduits 62 and 64
extend from the gas separator section 29 past the motor section 24 and enter the dual-
walled coifed tubing assembly 30. The bypass conduits 82, 64 are shown nFig g to
ne located external o the ESF assembly 20 but may, more typically, be located
internally within the ESP assembly 20, During operation, the gas separator saction 28

separates gas from the raw feed of gas-impregnated hydrocarbon production fluid, In
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particutar, flow {indicated by arrow 68} from the first bypass conduit 82 is directed into
axial fluid flowpath 48. The remaining hydrocarbon production fluid is directed through
second bypass condud 84 {arrow 88) into axial fluid flowpath 38, The dualwalied
coiled tubing assembly 30 is shown passing through a packer 70, Because in this
axample the power cable 40 i retained within the oulsr colled tubing string 34, a3
conventional packar 70 may be used without the need for a device that allows for a
separate pass-through for the cable 40,

00371 An arrangement which the inventors believe would be desirabla for certain
production situations would be an arrangement similar to that depicted in Fig. 1 with
hydrocarbon flow up one flow path. A second arrangemeant which the inventors believe
waould be desirable for certain production situations would be an arrangement similar
to that shown in Fig. 1a with Suid flow going up one flow path and with the outer coll
casing annulus isolsted by the packer 70. Both of these arrangements become
possible for instaliation into live wells due to the ability to seal around the outer coilad
tubing siring 34 using conventional coiled tubing running equipment. This removes
the possibility of well damage resulting from having to kill the well during conventional
tubing instaliation.  The inventors believe that using dusi-walled coiled fubing
sssemblies with conventional equipment improves the speed of installation of the ESP
as opposed to conventional tubing, thersby minimizing down time, lost production tims
and raducing cost.

10038]  Figures 7, 8 and ¢ fllustrate exemplary placements for capifiary lines within
duat-walled colled fubing assemblies in accordance with the present invention
Capiary lines may be used to provide hydraulic motive force fo actuate valves or {o
inflate or relsase certain hydraulic downhole equipment. Alternatively, capillary lines

can be used to provide conduits fo inject specialized flulds info the dual-walled tubing
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assembly 30 or 80 at depth. These specialized fluids may include scale or asphaltene
inhibitors. In further embodimenis, capiliary lines are instrumentation lines which can,
for example, be used o monitor downhole temperatures or pressures among other
downhole parameters. In further embodiments, high strength stesl cables {or other
materiall can be instafied within the ESP bundle, their purpose bsaing to carry some of
the ESP cable weight. In each described embodiment, capiilary fines are retained
radially inside of the outer colled tubing string, thereby providing protection from
damags for the capilary lines.

003981  Figure 7 depicts a first exemplary dual-walled colled tubing assembly 72
which is similar in most respects to the dualwalled colled tubing assembly 30
described previcusly, The duab-walled coiled tubing assembly 72 includes an inner
soited tubing string 32 and an outer coiled tubing string 34 as well as power cable 40,
Capitlary Hnes 74 are disposad wii?’;in the outer colled tubing central axial pathway 38
alongside the inner colled tubing string 32 and the cable 40. Straps 48 secure the
cable 40 and the capiilary lines 74 to the inner colled tubing string 32

{0040] Figure 8 lustrates an alternative exemplary duabwalled coited fubing
assembly 78. The dual-walled colled tubing assembly 76 includes an inner colled
tubing string 32 and an outer coiled tubing string 34 as well as power cable 40a.
Capillary lines 74 are disposed within the power cable 40a alongside the conductors
42.

100441 Figure 9 depicts a further alternative exemplary duab-walled coiled tubing
sssembly 78 in accordance with the present invention. Tha dual-walled colled tubing
assembly 78 is simitar in many respedts to the dual-walled colled tubing assembly 50
described previcusly. The dual-walied coiled tubing assembly 78 includes inner colled

tubing string 32 and an outer cofled tubing string 34. Power cable 40 ig disposed
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within the inner coiled tubing string central axial passage 38. Capiilary lines 74 are
dispossd radially between inner colled tubing string 32 and outer colled tubing string
34, Siraps 48 secure the capiliary lines 74 & the inner coiled tubing string 32, A fiuid
flow path 48 defined within the dualwalled colled tubing assembly 78.

[0042] Figure 10 depicts a further aliemative sxempiary dual-walled colled tubing
assembly 80 which is similar in many respects o the dual-walled colled tubing
assembly 50 described previously,  The dualwalled coiled tubing assambly 80
includes inner colled tubing string 32 and ouler coiled tubing string 34. Power cable
4% is disposed within the inner colled tubing string 32 central axial passage 36
Capiltary ines 74 are disposed within the power cable 40’ alongside the conductor 42,
A fluid flow path 48 is defined within the dual-cofled tubing assembily 80. Where there
are multiple capifiary iines 74, at least first and second fluid injection paths are provided
within the outer colled tubing string 34 by the multiple capiliary lines.

[0043] The use of dual-walled coiled tubing assemblies, such as assemblies 30, 50
described hersin, provide the possibility of injecting an ESP assembly 20 into a Wve
wellbore 10 which is under pressure from surface 14. Because the power cable
AD/ADY/40a iz contained within the outer coiled tubing string 34, it is mechanicaly
protected from damage due to friction or abrasion with a surrounding casing of other
obiects or surfaces during run-in. ESPs run on standard colled tubing or on regular
tubing, where the power cable is strapped to the outside of the tubing, the E&P
assembly cannot normally be run into ive wells since there is currently not an effective
way to seal around the tubing and cable during running inn. Therefore, the pressure at
surface cannot be contained. In order i run into a live welibore, in one embuodiment,
the system would be sealed into a downhole packer and fluld produced up the duak

watlled colled wbing assembly.
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[0044] Depending upon the corrosiveness of the wellbore environment into which
the ESP 20 will be run, and the location of the power cable 40 or 407404, coiled tubing
of different grades, including Cri8 grade stainless steel, could be used. For exampis,
depending upon downhole conditions, the inner and outsy colled tubing strings 32, 34
may be made of different grades of steel, thereby maximizing their resistance o
COFFOSoN.

{0048] The forsgoing description is directed to particular embodiments of the present
invention for the purpose of Hlustration and explanation. # will be appas‘ent, however,
to one skilled in the art that many modifications and changes to the embodiment set
forth above are possible without departing from the scope and the spint of the

invantion.
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CLAIMS

YWhat is claimed is.
1. A duat-walled coiled tubing assembly {0 dispose an slectric submersible pump
{20} into & wellbore, the dualbwalled colled tubing assembly characterized by

an inner coiled tubing string (32} defining an innar colled tubing central axial
passageway {38} along is length;

an outer colled tubing string (34} radially surrounding the inner colled fubing
string, the outer coiled Wwbing string defining an outer coiled tubing string central axial
passage {38} along s length; and

a powsr cable {40} to provide electric power 1o the slectric submersible pump,
the powsr cable being disposed within the ouler coiled tubing string central adal

DASEAYS.

& The dual-walled coiled tubing assembly of claim 1 wherein the power cable (40}

is further disposed within the inner colled tubing central axial passageway {38}

3 The duai-walled coiled tubing assembly of claim 1 wherain the power cable (4{}
is disposed radially between the inner colled tubing string (32) and the outer coited

tubing string (34}

4. The dual-walled colled tubing assambiy of claim 1 further characterized by ong

or more capifiary fines (74) disposed within the outer coiled tubing string (34},
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5. The dual-walled colled tubing assembly of claim 4 whergin the one or more
capifiary lines (74) isfare located radially betwsen the inner coiled fubing string (32)

and the outer coiled tubing string {34}

8. The dualwalled colled tubing assembly of claim 4 wherein the one or more

capifiary lines {74) is/are located radially within the inner coiled tubing string {32}

7. The dusbwalled colled tubing assembly of claim 4 whergin the one or more

capiflary lines (74) igfare located within the power cable (40}

8. The duabwalled colled tubing assembly of claim 1 further charactenzed by
separate first and second fluid flow paths (36, 48) definad within the outer colled tubing

siring {343

8. The dualwalled coiled tubing assembly of claim 1 further characterized by at

feast one strap (48) securing the power cable {40} to the inner coiled tubing string {32}

10.  The duslwalled coiled fubing assembly of claim 1 wherein the elecinic

submersible purmp (20) includes a pump section (28} and a motor section {24}

11, The dualwalled coiled tubing assembily of claim 1 wherein the power cable (40}
prasents an axial cross-section having:
a first side surface {41) that is concave and shaped fo be generally

complamentary to an outer radia! surface of the inner colled tubing string (32); and
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a second side surface {43} that s convex and shaped {o be generaily

complementary 1o an inner radial surface of the outer colled tubing string {34).

12, A hydrocarbon production assembly {o produce hydrocarbon fluid from a
wellbore, the production assembly being characterized by

an electric submersible pump (20),

a duab-walied colled ubing asssmbly {232} to dispose the electric submersible
puimp into the welthore, the dualwalled coiled tubing assembly comprising:

an inner coiled tubing string {32} defining an inner colled {tubing central axial
passageway (30) slong s length;

an outer colled tubing string (34) radially surrounding the inner colled tubing
string, the outer colled tubing string defining an outer coiled tubing string central axdial
passage (38} along its length; and

& power oable (40} to provide electric power 1o the slectric submersible pump,
the power cable being disposed within the outer coiled tubing string central axia

DASSAGR.

132, The hydrocarbon production assembly of claim 12 wherein the power cable {40]

is further disposed within the inner colled tubing central axial passagsway {38}

14, The hydrocarbon produstion assembly of claim 12 wherein the power cable {48
is disposed radially between the inner colled tubing string (32) and the outer colled

tubing string {34).
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13, The hydrocarbon production assembly of claim 12 further comprising one or

more capifiary lines {74} disposed within the outer colled tubing string (34).
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