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PRODUCTION TUBING MEMBER WITH AUXILIARY CONDUIT

FIELD OF THE INVENTION

The present invention relates to a tubing member for using in well
operations, for example for communication with or control of a downhole submersible
pump. Furthermore, the present invention relates to a method of deploying a pump,
for example ESP's (Electrical Submersible pumps), HSP’s (Hydraulic Submersible
pumps), jet pumps, or other artificial lift equipment, into an existing live well bore,
utilizing a continuous, plastic and/or metal umbilical tubing member having a

production passage therethrough and at least one auxiliary conduit extending

therethrough.
BACKGROUND

In the field of oil and gas production, ESP's (electrical submersible
pumps) and HSP’s (hydraulic submersible pumps) are commonly used to evacuate
well bore fluids from oil and gas wells. Submersible pumps come in various sizes and
capabilities. The Submersible pump is typically connected to the bottom of a
conventional jointed threaded and coupled tubing. Then, in the case of an ESP, as the
tubing is inserted into the well bore, the electrical cable comes off a spooler and is
strapped to the side of the jointed pipe as it is inserted into the well bore. Hydraulic
fluid lines can be similarly strapped to the side of jointed pipe In the case of an HSP.

The conventional system of deployment of ESP's requires heavily
armoured cable as it is often exposed to significant wear as it rubs between the
casing and tubing during deployment. This type of deployment is slow, and

expensive.
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The following prior art documents illustrate various examples of tubing
for use in well operations. US patent application 2003/0181085 belonging to Restarick
et al., US patent 3,871,734 belonging to Murtland, US patent 4,336,415 belonging to
Walling, US patent 6,192,983 belonging to Neuroth et al., US patent 6,857,486
belonging to Chitwood et al., US patent 6,706,348 belonging to Quigley et al., US
patent 6,296,066 belonging to Terry et al., US patent 5,913,337 belonging to Williams
et al., US patent 5,553,666 belonging to Hartman, US patent 5,285,204 belonging to
Sas-Jawrosky, and US patent 5,285,008 belonging to Sas-Jaworsky et al.

In general, prior art attempts to inciude multiple conduits in a composite
tubing member requires the conduits to be formed in a spiral pattern to balance
tension in the longitudinal direction of the tubing and/or requires a complex
manufacturing process of forming the tubing in layers wrapped about one another.
Accordingly prior art attempts to form tubing members with multiple functions remain
costly and impractical in many situations.

SUMMARY OF THE INVENTION
According to one aspect of the invention there is provided a tubing

member for use in well operations, the tubing member comprising:

a unitary casing extending in a longitudinal direction of the tubing

member;

a production tubing passage formed in the casing to extend
therethrough in the longitudinal direction and being arranged for receiving production

fluids therethrough; and
at least one auxiliary conduit formed in the casing separate from the
production tubing passage, said at least one auxiliary conduit extending through the

casing in the longitudinal direction and being arranged for receiving an auxiliary line
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therethrough.

According to a second aspect of the present invention there is provided
a continuous tubing member in combination with a spool arranged to be supported for
rotation about a spool axis of rotation and a submersible pump deployed in a wellbore
for use in downhole well operations, the continuous tubing member consisting only of:

a casing comprising a single, unitary material which is extruded to define
extruded outer surfaces extending in a longitudinal direction of the continuous tubing
member in which two of the extruded outer surfaces are opposed from one another:

a production tubing passage formed in the casing to extend
therethrough in the longitudinal direction and being arranged for connection to the

submersible pump where the production tubing passage is such that it receives

production fluids therethrough; and

a plurality of auxiliary conduits formed in the casing separate from the
production tubing passage and extending through the casing in the longitudinal
direction;

the plurality of auxiliary conduits being spaced apart along a common
diametrical axis of the tubing passage which is substantially paraliel to said two of the
extruded outer surfaces which are opposed from one another such that the tubing
passage and the plurality of auxiliary conduits are parallel to one another;

the continuous tubing member being spooled onto the spool such that
the diametrical axis and said two of the extruded outer surfaces which are opposed
from one another are parallel to the spool axis of rotation; and

at least one of the plurality of auxiliary conduits receiving a control line
therethrough which is arranged for connection to the submersible pump to drive

operation of the submersible pump;
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wherein all exterior surfaces of the continuous tubing member in the
wellbore are defined solely by the extruded outer surfaces of the casing.

According to another aspect of the present invention there is provided a
continuous tubing member in combination with a spool arranged to be supported for
rotation about a spool axis of rotation for use in downhole well operations, the
continuous tubing member consisting only of:

a production tubing defining a production tubing passage extending in a
longitudinal direction of the continuous tubing member and being arranged to receive
produced fluids from a well therethrough;

a pair of auxiliary conduits each having a respective central axis
extending in the longitudinal direction and being arranged to communicate pumped
hydraulic fluids therethrough; and

a casing consisting solely of a solid body of a single, unitary, extruded
material which integrally surrounds the production tubing and the auxiliary conduits to

define extruded outer surfaces extending in the longitudinal direction of the

- continuous tubing member in which two of the extruded outer surfaces are flat and

opposed from one another;

the auxiliary‘conduits being positioned relative to the production tubing
such that: the central axis of each auxiliary conduit lies on a common diametrical axis
of the production tubing;

the production tubing and the auxiliary conduits are positioned at spaced
apart locations along the common diametrical axis; and

said two of the extruded outer surfaces which are flat and opposed from

one another are oriented parailel to the common diametrical axis; and
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the continuous tubing member being spooled onto the spool such that
the diametrical axis of the production tubing lies parallel to the spool axis of rotation of
the spool;

wherein all exterior surfaces of the continuous tubing member in the
wellbore are defined solely by the extruded outer surfaces of the casing.

According to a further aspect of the present invention there is provided a
tubing member for use in well operations consisting only of:

a production tubing defining a production tubing passage extending in a
longitudinal direction of the tubing member and being arranged to receive produced
fluids from a well therethrough;

at least one auxiliary conduit having a respective central axis extending
in the longitudinal direction and being arranged to receive an auxiliary line
therethrough; and

a casing consisting solely of a solid body of a single, unitary, extruded
material which integrally surrounds the production tubing and said at least one
auxiliary conduit to define two opposing, extruded, outer surfaces extending in the
longitudinal direction of the tubing member;

the two opposing, extruded, outer surfaces of the casing being oriented
substantially parallel to a prescribed diametrical axis of the production tubing; and

said at least one auxiliary conduit being positioned relative to the
production tubing such that the central axis of said at least one auxiliary conduit lies
on the prescribed diametrical axis of the production tubing and said at least one

auxiliary conduit is spaced apart along the prescribed diametrical axis from the

production tubing.

According to another aspect of the present invention there is provided a
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method of forming a tubing member for use in well operations, the method
comprising:

providing production tubing arranged to receive produced fluids from a
well therethrough;

providing at least one auxiliary conduit arranged to receive an auxiliary
line for communication with or control of well equipment;

extruding a body of material integrally about the production tubing and
said at least one auxiliary conduit to form an unitary casing surrounding the
production tubing and said at least one auxiliary conduit and extending in a
longitudinal direction of the production tubing.

By providing a unitary casing locating both production tubing and
auxiliary conduits therein, the tubing member can be manufactured easily and at low
cost by a simple extrusion process. A solid plastic core formed by extrusion in a
unitary casing also provides good protection for electrical lines, hydraulic lines and
other communication lines in the conduit. By further arranging the unitary casing to be
square In cross-section, the conduits and the tubing passage can be balanced
between opposing parallel sides of the square cross-section of the casing so as to

balance the tension applied to the conduit and the tubing passage when winding the

tubing member onto a spool. This avoids the extra cost associated with spiralling
configurations required in the prior ar.

This umbilical provides the electricity to drive the pump in the case of an
ESP or hydraulic fluid to drive the pump in the case of an HSP, as well as the
production tube to evacuate fluids and gases from the well bore via the pump.

This umbilical will be in a square, or rectangle form consisting of multiple

tubulars (plastic and steel) as well as, but not limited to, electrical wiring, support
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cables, fibre optics, or chemical injection, etc. All of these materials will be
encapsulated into one solid umbilical string.

In this system, the electrical wires or hydraulic lines, as well as the
production tubing are all housed inside a square or rectangle umbilical tubing
member. This umbilical is then injected into the well bore continuously with the pump
on the end. This removes the need for expensive armour coatings, and significantly
speeds up the operation.

The unitary casing preferably comprises a solid core of plastic material
locating the tubing passage and the auxiliary conduit in respective bores in the solid
core.

The unitary casing preferably comprises an extruded member.

The unitary casing is preferably rectangular in cross section.

The tubing passage and said at least one auxiliary conduit preferably
each have a central axis positioned such that the central axes are equidistant to a flat
outer surface of the casing relative to one another.

When provided in combination with a spool supported for rotation about
an axis of rotation, the tubing member is preferably wound onto the spool such that
said flat outer surface, relative to which the central axes are equidistant, is parallel to
the axis of rotation of the spool.

The tubing passage and said at least one auxiliary conduit are
preferably parallel to at least one flat outer surface of the casing.

The tubing passage and said at least one auxiliary conduit are

preferably parallel to one another and spaced apart from one another along the .length

of the casing.

There may be provided plastic production tubing lining the tubing
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passage along the length of the casing in which the production tubing is arranged to
receive produced fluids from a well operation therethrough. Alternatively, there may
be provided metallic production tubing lining the tubing passage along the length of
the unitary casing.

When provided in combination with a submersible pump which
communicates production fluids into the production tubing passage, said at least one
auxiliary conduit preferably receives control lines arranged for operating the pump
therethrough.

When the submersible pump comprises an electrical submersible pump,
said at least one auxiliary conduit preferably receives electrical lines therethrough.

Alternatively, when the submersible pump comprises a hydraulic
submersible pump, said at least one auxiliary conduit preferably comprises a pair of
auxiliary conduits communicating hydraulic fluid therethrough to control the pump.

Said at least one auxiliary conduit may also receive various electrical
supply wires therethrough for supplying power or control to various other downhole
equipment. Said at least one auxiliary conduit may also receive fibre optic lines, e-
lines, slick lines, or capillary tubes therethrough. Alternatively or in addition to, said at

least one auxiliary conduit may comprise a pair of conduits communicating hydraulic

fluid therethrough.
The auxiliary conduit may receive a plurality of auxiliary lines
therethrough which are helically twisted about a central axis of the auxiliary condutt.
When the auxiliary conduit comprises a plurality of auxiliary conduits
spaced apart along a common diametrical axis of the tubing passage, the unitary

casing of the tubing member is preferably wound onto a spool such that the common

diametrical axis of the tubing passage is oriented parallel to an axis of rotation of the
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Some embodiments of the invention will now be described In
conjunction with the accompanying drawings in which:
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic illustration of the tubing member inserted into a
well casing from a spool using a tubing injector style.

Figure 2 is an elevational view of a spool upon which the tubing member
IS wound.

Figure 3 is a partly sectional perspective view of a first embodiment of
the tubing member.

Figure 4 is a sectional end view of the tubing member according to
Figure 3.

Figure 5 is a partly sectional perspective view of a second embodiment
of the tubing member.

Figure 6 is a sectional end view of the tubing member according to
Figure 5.

Figure 7 is a partly sectional perspective view of a third embodiment of
the tubing member.

Figure 8 is a sectional end view of the tubing member according to
Figure 7.

Figure 9 is a partly sectional perspective view of a fourth embodiment of
the tubing member.

Figure 10 is a sectional end view of the tubing member according 10
Figure 9.

Figure 11 is a partly sectional perspective view of a fifth embodiment of
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the tubing member.

Figure 12 is a sectional end view of the tubing member according to
Figure 11.

Figure 13 is a partly sectional perspective view of a sixth embodiment of

the tubing member.

Figure 14 is a sectional end view of the tubing member according to

Figure 13.

Figure 15 is a partly sectional perspective view of a seventh

embodiment of the tubing member.

Figure 16 is a sectional end view of the tubing member according to

Figure 15.

Figure 17 is a partly sectional perspective view of an eighth embodiment
of the tubing member.

Figure 18 is a sectional end view of the tubing member according to
Figure 17.

In the drawings like characters of reference indicate corresponding parts
in the different figures.
DETAILED DESCRIPTION

Referring to the accompanying figures there is illustrated a tubing
member generally indicated by reference numeral 10. The tubing member is
particularly suited for use as a tubing string, for example an umbilical string In
communication with a submersible pump 12 or for other various well operations. The

tubing member serves both the function of production tubing and includes means for
controlling the pump or other downhole tools to which it is connected.

As shown in Figure 1, the outer casing 14 of a well bore receives the
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elongate tubing member extending longitudinally therethrough. In the illustrated

embodiment, the pump 12 comprises a submersible pump 16 coupled to the bottom

end of the tubing member 10 for communicating through the tubing member to the
surface. The tubing member 10 is flexible for being housed on a suitable spool 18 at
the surface. The tubing member is unwound from the spool 18 and guided by a
suitable guide arch 20 into a coiled tubing injector 22 above the well head which
serves to inject the tubing from the spool 18 into the well bore casing 14.

Though various embodiments of the tubing member are described and
llustrated herein, the common features of the various embodiments will first be

described.

The tubing member comprises a unitary solid core casing which is

“Integrally formed of unitary material by an extrusion process. Plastic material, for

example polyurethane, nylon, neoprene and the like can be extruded to form the
unitary solid core casing 26 of the tubing member. The casing is rectangular in cross
section so as to define two pairs of diametrically opposed and parallel flat outer
surfaces extending in the longitudinal direction the length of the tubing member.
Typical dimensions of the casing may be in the order of one to six inches by one to six

inches. The flat configuration of the outer surfaces permits winding onto the spool
such that one of the opposed pairs of the flat surfaces remain parallel to an axis of
rotation 27 of the spool.

The solid core casing 26 includes a tubing passage 30 formed therein to
extend in the longitudinal direction of the tubing member parallel to the outer surfaces
28 thereof. Steel or plastic production tubing 32 which is sufficiently flexible for being

spooled, forms a liner which lines the tubing passage 30 to extend through the

passage the length of the tubing member. The tubing passage 30 thus forms a bore in
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the solid core of the casing which receives the tubing 32 therein by extruding the
casing about the tubing 32.

At least one auxiliary conduit 34 is also formed in a respective bore
extending in the longitudinal direction of the tubing member through the casing 26. A
central axis of the conduit 34 and a central axis of the tubing passage 30 are arranged
to be centrally located equidistantly between one of the opposed pairs of outer
surfaces of the casing so that the center of the conduit and the center of the passage
30 are equidistant from at least one outer surface 28 of the casing. A diametric line
drawn 35 between the centers of the conduit 34 and the passage 30 thus lies parallel
to said one of the outer surfaces 28 of the casing. The conduit 34 and the passage 30
remain parallel to one another and the outer surfaces 28 of the casing along the
length thereof.

Each conduit 34 is arranged to receive respective auxiliary lines
therethrough which may include electrical supply wires, communications lines such as
fibre optics, hydraulic control lines, an e-line, or a slick line, for example.

The auxiliary lines of each conduit 34 and the production tubing 32 of
the tubing passage 30 are oriented parallel and spaced apart and are pulled together
through the extrusion process forming the surrounding casing 26 such that the casing
is simultaneously and integrally formed about the auxiliary lines and the production
tubing 32. When there are a plurality of conduits 34 receiving auxiliary lines
therethrough, the conduits 34 are located at spaced positions along a common
diametrical axis 35 of the production tubing passage so that a centre of each conduits

and passage is equidistant from the two opposite faces of the casing which are
parallel to the spool axis of rotation. In this manner, the diametrical axis of the

production tubing, which also extends diametrically through each of the conduits 34, is
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also oriented parallel to said two opposite faces of the casing and the axis of rotation
of the spool.

Other conduits may be provided in addition to the auxiliary conduit 34 In
which the center of the other conduits are not necessarily equidistant to one of the
outer surfaces as compared to the tubing passage 30. Providing auxiliary lines in the
other conduits having a sufficiently high tensile strength overcomes the problem of
different tensile forces being applied to different parts of the tubing member as it Is

spooled and dispensed.

Turning now to the embodiments in Figures 3 through 6, a single
auxiliary conduit 34 is provided which has its center aligned with the center of the
tubing passage 30 so as to be equidistant from one of the outer surfaces 28.

According to the embodiment of Figures 3 and 4, the single conduit 34
includes a tubular lining of flexible material to permit spooling, for example a stiff
plastic material. The tubular lining thus forms a suitable tubular passage so that the
conduit 34 can receive various configurations of control lines therethrough for
controlling downhole equipment.

Alternatively, as shown in Figures 5 and 6, the single conduit 34

includes a plurality of communication lines extending therethrough which form a

twisted or spiralling bundle 38. The bundle 38 is spiralled or twisted about a central
axis centrally aligned with the center of the conduit 34 which remains equidistant to
one of the outer surfaces 28 relative to the center of the passage 30.

These embodiments are particularly suited for use in combination with
an Electrical Submersible Pump in which the communication lines comprise electrical
lines in connection with the pump 16 and which are arranged for controlling operation

of the pump from a suitable control at the surface, at a top end of the well casing to
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which the communication lines are in connection.

In a further embodiment, a pair of conduits may be provided on
diametrically opposed sides of the tubing passage 30 so that both conduits 34 and the
tubing passage 30 all have a center axis which is equidistant to one of the outer
surfaces 28 of the rectangular cross section casing. Each of the plurality of conduits
34 when there is provided a pair of conduits 34 may be provided with a twisted bundle
38 of communication lines which may comprise electrical lines or fibre optics, etc. as
described above.

In yet further embodiments, the pair of conduits 34 are spaced apart
along the common diametrical axis on a common side of the production tubing. In this
Instance, a plurality of conduits 34 may be provided at various radial spacings from
the tubing passage 30 but on a common side of the tubing passage while again
remaining equidistant between their respective centers and one of the outer surfaces
28 of the rectangular casing.

In further embodiments as described below with regard to Figures 15
through 18, a pair of the conduits 34 may be positioned either to one side of the
production tubing or on diametrically opposed sides, but the conduits may instead
comprise auxiliary lines in the form of hydraulic conduits for conducting hydraulic fluid
therethrough. This configuration is particularly suited for use with a hydraulic
submersible pump so that the conduits 34 serve to communicate hydraulic fluid
therethrough to drive and operate the pump while the tubing passage 30 receives
production tubing for communicating the pumped productions fluids back up to the

surface.

Turning now to Figures 7 through 10, further embodiments of the tubing

member are illustrated in which the auxiliary conduit 34 comprises a lining therein
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forming a tubular member with a fluid passage defined therethrough which is near in
diameter to the diameter of the production tubing. This configuration is well-suited for
use with a down hole pump 16 of the type comprising a jet pump. In this instance a
pumping fluid is pumped downwardly through the auxiliary conduit 34 to coliect
produced fluids at the bottom end of the tubing member at the pump 16 so that the
carrier fluid together with the produced fluids return up the production tubing in the
tubing passage of the casing 26.

As shown in Figures 7 and 8, the auxiliary conduit and the tubing
passage may differ in diameter so that one receives a plastic pipe of 1 2 inches In
diameter for example while the other receives a carbon steel tube of 1 % inches In
diameter therethrough so that the production tubing and the auxiliary conduit are also
lined with different materials. As shown in Figures 9 and 10, the production tubing
passage receiving the tubing therein and the auxiliary conduit receiving the auxiliary
liné therethrough can receive pipes or tubes extending therethrough having the same
diameter and which are either formed of the same material or different matenal, for
example plastic or metal.

Turning now to Figures 11 through 14, a further configuration of the

tubing member is shown. In addition to the production tubing extending through the

tubing passage, the unitary casing is also provided with two auxiliary conduits 34
extending therethrough. In both instances one of the auxiliary lines received through
the auxiliary conduits is near in diameter to the production tubing while the other
auxiliary line received through a respective auxiliary conduit is much smaller in
diameter. For example the smaller auxiliary line may be in the range of % inch to 2
inch in diameter while the production tubing and other auxiliary line in its respective

auxiliary conduit may be in the range of 1 inch to 1 %2 inches in diameter. As shown iIn
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the illustrated embodiments, the smaller auxiliary conduit is situated between the
production tubing and the larger auxiliary conduit with the centers of the conduits and
production tubing remaining equidistant to two opposing faces of the surrounding
casing.

Turning more particularly to Figures 11 and 12, both the production
tubing and the larger auxiliary line on opposing sides of the smaller auxiliary line may
be identical in diameter and may be formed of same or different materials such as
steel or plastic. Alternatively as shown in Figures 13 and 14, the auxiliary conduit
which is larger and near in size to the production tubing may still be slightly larger or
slightly smaller in diameter while similarly being formed of similar or different materials
for example steel or plastic.

The tubing members shown in Figures 11 through 14 are suited for use
with a jet pump in which the larger auxiliary conduit near in diameter to the production
tubing is used to pump a carrier fluid down for collecting produced fluids similarly to
the embodiments of Figures 7 through 10. In this instance the smaller auxiliary line
received in the auxiliary conduit in the center of the tubing member can be used to
receive various communication lines therethrough including electrical, hydraulic or
fibre optics and the like for controlling additional down hole equipment or sensors.
Alternatively this configuration of tubing member may provide electrical controls for an
electrical submersible pump through the smaller central auxiliary conduit so that
produce fluids are pumped up the production tubing while the larger auxiliary conduit
is used for selectively injecting fluids into the well as may be required.

Turning now to Figures 15 through 18, in a further embodiment of the

tubing member, two auxiliary conduits are provided having an auxiliary line in the form

of tubing extending therethrough which is near in diameter to the diameter of the
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production tubing. More particularly as shown in Figures 15 and 16, the two auxiliary
ines are slightly larger in diameter than the production tubing centrally iocated
therebetween, for example the tubing of the auxiliary lines may be 1 inch in diameter
while the production tubing is % of an inch in diameter with the auxiliary conduits
being formed of steel while the production tubing is formed of steel or plastic. This
embodiment is particularly suited for use with a hydraulic submersible pump in which
fluid in two auxiliary conduits is alternately pressurized to cause a reciprocating
pumping action of the hydraulic submersible pump to which they are connected which
in turn pumps a produced fluid up through the production tubing centrally located in
the casing.

Alternatively as shown in Figures 17 and 18, the two auxiliary conduits
may include tubing extending therethrough which is identical in diameter to the
production tubing so that three lined passages extend through the unitary casing
which are identical to one another. This configuration is also particularly suited for use
with a hydraulic submersible pump. For example the two auxiliary lines extending
through respective auxiliary conduits 34 conform a circuit with the pump 16 with which
they are in communication so that hydraulic fluid is pumped down one of the conduits
to drive the pump and returned up the other conduit to operate the pump which in turn
pumps produced fluids up the production tubing 32. The diameter of the three
identical tubing passages extending through the casing in this instance may be 7% of
an inch or an inch in diameter for example with all three tubing passages either being
formed of steel, or metal or alternatively different ones of the passages may be

formed of different materials.

In yet further embodiments, the casing of the tubing member may

comprise a plurality of different types of conduits 34 in combination with the tubing
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passage 30 for operating combinations of hydraulic tools and electrical tools and the
like. Examples of various tools which can be communicated with through the tubing
member 10 include logging tools for temperature or pressure logging, video cameras,
drill motors, and various directional tools. In each instance, by locating all of the
various conduits 34 so that the iongitudinally extending central axes thereof are
parallel and equidistant to two parallel opposed faces of the surrounding casing, the
tubing member can be wound onto a spool such that the tensile forces on the

conduits and the tubing member are substantially equal.
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CLAIMS:

1. A continuous tubing member in combination with a spool
arranged to be supported for rotation about a spool axis of rotation and a submersible
pump deployed in a wellbore for use in downhole well operations, the continuous
tubing member consisting only of:

a casing comprising a single, unitary material which is extruded to define
extruded outer surfaces extending in a longitudinal direction of the continuous tubing
member in which two of the extruded outer surfaces are opposed from one another;

a production tubing passage formed in the casing to extend
therethrough in the longitudinal direction and being arranged for connection to the
submersible pump where the production tubing passage is such that it receives
production fluids therethrough; and

a plurality of auxiliary conduits formed in the casing separate from the
production tubing passage and extending through the casing in the longitudinal
direction;

the plurality of auxiliary conduits being spaced apart along a common
diametrical axis of the tubing passage which is substantially parallel to said two of the
extruded outer surfaces which are opposed from one another such that the tubing
passage and the plurality of auxiliary conduits are parallel to one another;

the continuous tubing member being spooled onto the spool such that
the diametrical axis and said two of the extruded outer surfaces which are opposed
from one another are parallel to the spool axis of rotation; and

at least one of the plurality of auxiliary conduits receiving a control line

therethrough which is arranged for connection to the submersible pump to drive

operation of the submersible pump;
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wherein all exterior surfaces of the continuous tubing member in the
wellbore are defined solely by the extruded outer surfaces of the casing.

2. The member according to Claim 1 wherein the single, unitary
material of the casing comprises a solid core of plastic material locating the tubing
passage and the auxiliary conduit in respective bores in the solid core.

3. The member according to either one of Claims 1 or 2 wherein the
unitary casing Is rectangular in cross section.

4. The member according to any one of Claims 1 through 3 wherein
said two of the extruded outer surfaces which are opposed from one another are flat
and the tubing passage and the plurality of auxiliary conduit each have a central axis
positioned such that the central axes are equidistant to one of said two of the
extruded outer surfaces of the casing relative to one another.

5. The member according to any one of Claims 1 through 4 wherein
there is provided plastic production tubing lining the tubing passage along the length
of the casing, the production tubing being arranged to receive produced fluids from a
well operation therethrough.

6. The member according to any one of Claims 1 through 4 wherein
there is provided metallic production tubing lining the tubing passage along the length
of the unitary casing, the production tubing being arranged to receive produced fluids
from a well operation therethrough.

7. The member according to any one of Claims 1 through 6 wherein
the submersible pump comprises a hydraulic submersible pump and said at least one
of the plurality of auxiliary conduits comprises a pair of the plurality of auxiliary

conduits which receive respective control lines therein arranged for communicating

hydraulic fluid therethrough to control the pump.



10

15

20

CA 02701954 2013-10-02

21

8. The member according to any one of Claims 1 through 7 wherein
at least one of the plurality of auxiliary conduits receives electrical supply wires
therethrough.

9. The member according to any one of Claims 1 through 8 wherein
at least one of the plurality of auxiliary conduits receives fibre optic lines therethrough.

10. The member according to any one of Claims 1 through 9 wherein
at least one of the'plura|ity of auxiliary conduits receives a plurality of auxiliary lines
therethrough which are helically twisted about a central axis of said at least one
auxiliary conduit.

11. A continuous tubing member in combination with a spool
arranged to be supported for rotation about a spool axis of rotation for use In
downhole well operations, the continuous tubing member consisting only of:

a production tubing defining a production tubing passage extending in a
longitudinal direction of the continuous tubing member and being arranged to receive
produced fluids from a well therethrough;

a pair of auxiliary conduits each having a respective central axis
extending in the longitudinal direction and being arranged to communicate pumped
hydraulic fluids therethrough; and

a casing consisting solely of a solid body of a single, unitary, extruded
material which integrally surrounds the production tubing and the auxiliary conduits to
define extruded outer surfaces extending in the longitudinal direction of the
continuous tubing member in which two of the extruded outer surfaces are flat and

opposed from one another;
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the auxiliary conduits being positioned relative to the production tubing
such that: the central axis of each auxiliary conduit lies on a common diametrical axis
of the production tubing;

the production tubing and the auxiliary conduits are positioned at spaced
apart locations along the common diametrical axis; and

said two of the extruded outer surfaces which are flat and opposed from
one another are oriented parallel to the common diametrical axis; and

the continuous tubing member being spooled onto the spool such that
the diametrical axis of the production tubing lies parallel to the spool axis of rotation of
the spool;

wherein all exterior surfaces of the continuous tubing member in the
wellbore are defined solely by the extruded outer surfaces of the casing.

12. A tubing member for use in well operations consisting only of:

a production tubing defining a production tubing passage extending in a
longitudinal direction of the tubing member and being arranged to receive produced
fluids from a well therethrough;

at least one auxiliary conduit having a respective central axis extending

in the longitudinal direction and being arranged to receive an auxiliary line

therethrough; and

a casing consisting solely of a solid body of a single, unitary, extruded
material which integrally surrounds the production tubing and said at least one
auxiliary conduit to define two opposing, extruded, outer surfaces extending in the
longitudinal direction of the tubing member;

the two opposing, extruded, outer surfaces of the casing being oriented

substantially parallel to a prescribed diametrical axis of the production tubing; and
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saild at least one auxiliary conduit being positioned relative to the
production tubing such that the central axis of said at least one auxiliary conduit lies
on the prescribed diametrical axis of the production tubing and said at least one
auxiliary conduit is spaced apart along the prescribed diametrical axis from the
production tubing.

13. The tubing member according to claim 12 wherein the two
opposing, extruded, outer surfaces of the casing comprise flat surfaces such that the
two opposing, extruded, outer surfaces are uninterrupted in the longitudinal direction
of the tubing member.

14. The tubing member according to claim 13 in combination with a
spool arranged to be supported for rotation about a spool axis of rotation wherein:

said at least one auxiliary conduit comprises a pair of auxiliary conduits
each having a respective central axis extending in the longitudinal direction and being
arranged to communicate pumped hydraulic fluids therethrough; and

the auxiliary conduits are positioned relative to the production tubing
such that the two opposing, extruded, outer surfaces of the casing are oriented
parallel to the common diametrical axis; and

the tubing member is spooled onto the spool such that the common

diametrical axis of the production tubing lies paraliel to the spool axis of rotation of the

spool.
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