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DUAL-FLOW VALVE ASSEMBLY

Cross-Reference to Related Application
[0001] This application is based upon prior filed United States non-provisional patent
application serial number 14/019593 filed on September 6, 2013, the entire contents of which

are incorporated herein by reference.

Background of the Disclosure

[0002] Tool strings conveyed in wellbores in the course of constructing and maintaining
oil and gas wells may range in length up to several hundred meters. Deploying a longer tool
string into a pressurized wellbore may utilize one or more deployment bars between shorter,
more manageable sections of the tool string. However, this technique is not available when
there are two flowpaths, such as a first flowpath for pressurized fluid being pumped through
the tool string and a second flowpath for fluid flowing out of the wellbore to surface
equipment. That is, the two flowpaths cannot be adequately isolated from one another as the

tool string is incrementally assembled and deployed into the wellbore.

Summary of the Disclosure

[0003] The present disclosure introduces an apparatus comprising: a valve assembly
connectable between first and second downhole components that each have first and second
internal flowpaths, wherein the valve assembly comprises: a first valve operable to selectively
fluidly couple the first internal flowpaths of the first and second downhole components; and a
second valve operable to selectively fluidly couple the second internal flowpaths of the first
and second downhole components. The valve assembly may be connectable directly between
the first and second downhole components. The first downhole component may comprise a
portion of a bottom-hole assembly, and the second downhole component may comprise a
deployment bar. The first and second downhole components may comprise respective first
and second portions of a bottom-hole assembly. The first downhole component may
comprise a coiled tubing connector.

[0004] The present disclosure also introduces a method comprising: assembling a first

bottom-hole assembly (BHA) portion, a dual-flow valve assembly, and a deployment bar
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within a lubricator; attaching the lubricator to a wellhead comprising a closed blow-out
preventer (BOP); opening the BOP, then lowering the first BHA portion through the BOP into
a wellbore extending from the wellhead, and then closing the BOP around the deployment
bar; assembling a second BHA portion to the dual-flow valve assembly within the lubricator,
including establishing fluid communication between the closed first and second valves and
respective first and second flowpaths of the second BHA portion; fluidly coupling coiled
tubing to the second BHA portion and then opening the first and second valves; and opening
the BOP and extending the coiled tubing into the wellbore, thus conveying the first and
second BHA portions within the wellbore; wherein assembling the first BHA portion, the
dual-flow valve assembly, and the flow deployment bar within the lubricator establishes fluid
communication between: a closed first valve of the dual-flow valve assembly and a first
internal flowpath of the first BHA portion; and a closed second valve of the dual-flow valve
assembly and a second internal flowpath of the first BHA portion. The method may further
comprise detaching the lubricator from the wellhead after closing the BOP around the
deployment bar and before assembling the second BHA portion to the dual-flow valve
assembly within the lubricator.

[0005] The present disclosure also introduces a method comprising: closing a blow-out
preventer (BOP) around a deployment bar extending between a bottom-hole assembly (BHA)
portion that is below the BOP and a dual-flow valve assembly that is above the BOP; and
completing the BHA by iteratively: assembling a subsequent BHA portion to the dual-flow
valve assembly that is assembled to the deployment bar around which the BOP is closed,
wherein the subsequent BHA portion is coupled with an additional dual-flow valve assembly
via an additional deployment bar; opening first and second valves of the dual-flow valve
assembly that is assembled to the deployment bar around which the BOP is closed; opening
the BOP; lowering the assembled BHA portions in a wellbore extending from a wellhead

comprising the BOP; and closing the BOP around the uppermost deployment bar.

Brief Description of the Drawings
[0006] The present disclosure is best understood from the following detailed description
when read with the accompanying figures. It is emphasized that, in accordance with the

standard practice in the industry, various features are not drawn to scale. In fact, the
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dimensions of the various features may be arbitrarily increased or reduced for clarity of
discussion.

[0007] FIG. 1 is a sectional view of at least a portion of apparatus according to one or
more aspects of the present disclosure.

[0008] FIG. 2 is a sectional view of at least a portion of apparatus according to one or
more aspects of the present disclosure.

[0009] FIG. 3 is a sectional view of at least a portion of apparatus according to one or
more aspects of the present disclosure.

[0010] FIG. 4 is a sectional view of at least a portion of apparatus according to one or
more aspects of the present disclosure.

[0011] FIG. 5 is a schematic view of at least a portion of apparatus according to one or
more aspects of the present disclosure.

[0012] FIG. 6 is a schematic view of at least a portion of apparatus according to one or
more aspects of the present disclosure.

[0013] FIG. 7 is a schematic view of at least a portion of apparatus according to one or
more aspects of the present disclosure.

[0014] FIG. 8 is a flow-chart diagram of at least a portion of a method according to one or

more aspects of the present disclosure.

Detailed Description

[0015] It is to be understood that the following disclosure provides many different
embodiments, or examples, for implementing different features of various embodiments.
Specific examples of components and arrangements are described below to simplify the
present disclosure. These are, of course, merely examples and are not intended to be limiting.
In addition, the present disclosure may repeat reference numerals and/or letters in the various
examples. This repetition is for the purpose of simplicity and clarity and does not in itself
dictate a relationship between the various embodiments and/or configurations discussed.
Moreover, the formation of a first feature over or on a second feature in the description that
follows may include embodiments in which the first and second features are formed in direct

contact, and may also include embodiments in which additional features may be formed
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interposing the first and second features, such that the first and second features may not be in
direct contact.

[0016] FIG. 1 is a sectional view of at least a portion of apparatus according to one or
more aspects of the present disclosure. The apparatus comprises a dual-flow valve assembly
100 interconnecting a first downhole component 110 and a second downhole component 120
within a wellbore 105. The first downhole component 110 includes a first internal flowpath
130 and a second internal flowpath 140, one or both of which may be those of (or in fluid
communication with) a tool string in which the first downhole component 110 is included.
The first and second internal flowpaths 130 and 140 may be substantially concentric. The
second downhole component 120 similarly includes a first internal flowpath 150 and a second
internal flowpath 160. The first and second internal flowpaths 150 and 160 may be
substantially concentric. The perimeter of the wellbore 105 may be or comprise an inner
diameter of casing, lining, and/or other tubing that may be cemented or otherwise installed in
the wellbore. The perimeter may also be or comprise surfaces of one or more formations F
created when the wellbore was formed.

[0017] The dual-flow valve assembly 100 comprises a first valve 170 fluidly coupling the
first internal flowpaths 130 and 150 of the first and second downhole components 110 and
120, respectively. For example, the dual-flow valve assembly 100 may comprise a flowpath
175 comprising the first valve 170 and extending between the first internal flowpaths 130 and
150 of the first and second downhole components 110 and 120. The dual-flow valve
assembly 100 also comprises a second valve 180 coupling the second internal flowpaths 140
and 160 of the first and second downhole components 110 and 120, respectively. For
example, the dual-flow valve assembly 100 may comprise a flowpath 185 comprising the
second valve 180 and extending between the second internal flowpaths 140 and 160 of the
first and second downhole components 110 and 120. The flowpaths 175 and 185 of the valve
assembly 100 may be substantially non-concentric, including in implementations in which
two or more of the first and second internal flowpaths 130, 140, 150, and 160 are substantially
concentric within corresponding ones of the first and second downhole components 110 and
120, as shown in the example depicted in FIG. 1.

[0018] The first and second valves 170 and 180 may be externally accessible, such that a

human or other operator may open and/or close the valves before the assembly 100 is
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deployed in the wellbore 105. The valves 170 and 180 are depicted in FIG. 1 as ball valves,
but many other types of valves may also be employed, including globe valves, butterfly
valves, gate valves, and/or other types of two-position or two-port valves.

[0019] The dual-flow valve assembly 100 may be directly coupled to the first and second
downhole components 110 and 120, such as by box-pin couplings, other threaded couplings,
and/or other fastening means. The dual-flow valve assembly 100 may also be indirectly
coupled to one or both of the first and second downhole components 110 and 120, such as via
one or more intervening components.

[0020] One of the first and second downhole components 110 and 120 may be or
comprise a module, section, component, and/or other portion of a bottom-hole assembly
(BHA) and/or other portion of a tool string. One of the first and second downhole
components 110 and 120 may also be or comprise a deployment bar. A deployment bar may
be or comprise a length of tubing long enough to extend through and span a total height of a
blow-out preventer (BOP) and/or other wellhead equipment, and may terminate at both ends
with one side of a box-pin coupling, although other threaded couplings and/or other interfaces
may also be utilized for assembling the deployment bar within a BHA or other tool string. A
substantial portion of the length of the deployment bar may have a smaller diameter relative to
the assembly 100 and/or the downhole component 110/120 opposite the assembly 100 from
the deployment bar. The deployment bar may comprise first and second passageways
extending or otherwise in fluid communication with the first and second internal flowpaths of
one of the first and second downhole components 110 and 120. One of the first and second
downhole components 110 and 120 may also be or comprise coiled tubing and/or a coiled
tubing interface.

[0021] FIG. 2 is a sectional view depicting additional and/or optional details of the
apparatus shown in FIG. 1. For example, the end surfaces 210 of the dual-flow valve
assembly 100 that are connected by the flowpath 185 may not be substantially parallel to the
longitudinal axis of the wellbore 105, but may instead be conical, as depicted in FIG. 2, as
well as spherical, pyramidal, and/or otherwise shaped.

[0022] As also depicted in FIG. 2, the first valve 170 selectively fluidly coupling the
internal flowpaths 130 and 150 of the first and second downhole components 110 and 120,

respectively, may be or comprise a plurality of first valves 170, each of which may be
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substantially similar, and which may be collectively coupled in series along the flowpath 175.
The second valve 180 may similarly be or comprise a plurality of second valves 180, each of
which may be substantially similar, and which may be collectively coupled in series along the
flowpath 185. One or more of the plurality of first valves 170 and/or the plurality of second
valves 180 may be externally accessible for human and/or other operation before the dual-
flow valve assembly 100 is deployed in the wellbore 105. Utilizing a plurality of valves in
this manner may provide redundancy (in the embodiment of at least a pair of valves in each of
the flowpaths 175 and 185) and/or otherwise aid in ensuring fluidic isolation across the dual-
flow valve assembly 100 when closing either or both of the flowpaths 175 and 185.

[0023] Another optional feature depicted in FIG. 2 is an external housing 220 containing
all or a portion of a body portion 230 of the dual-flow valve assembly 100. An outer diameter
Dy of the external housing 220 may be substantially similar to an outer diameter D, of the
first downhole component 110 and/or an outer diameter D, of the second downhole
component 120, although other configurations are also within the scope of the present
disclosure. The external housing 220 and/or other portion of the dual-flow valve assembly
100 may be directly coupled to the first and second downhole components 110 and 120, such
as by box-pin couplings, other threaded couplings, and/or other fastening means. The
external housing 220 and/or other portion of the dual-flow valve assembly 100 may also be
indirectly coupled to one or both of the first and second downhole components 110 and 120,
such as via one or more intervening components.

[0024] The dual-flow valve assembly 100 may also comprise one or more external sealing
members 240. For example, one or more O-rings, wipers, and/or other sealing members 240
may aid and/or ensure fluidic isolation of fluids on opposing sides of the dual-flow valve
assembly 100 when the valves 170 and 180 are closed.

[0025] FIG. 3 is a sectional view depicting additional and/or optional details of the
apparatus shown in FIGS. 1 and 2. For example, the dual-flow valve assembly 100 may
comprise a cartridge 310 comprising the first and second valves 170 and 180, a first interface
320 mechanically and fluidly coupling the cartridge 310 with the first downhole component
110, and a second interface 330 mechanically and fluidly coupling the cartridge 310 and the
second downhole component 120. The flowpath 175 extending between the first internal

flowpaths 130 and 150 of the first and second downhole components 110 and 120 and
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comprising the one or more first valves 170 may also extend through the cartridge 310 and the
first and second interfaces 320 and 330. Similarly, the flowpath 185 extending between the
second internal flowpaths 140 and 160 of the first and second downhole components 110 and
120 and comprising the one or more second valves 180 may also extend through the cartridge
310 and the first and second interfaces 330 and 330. The flowpaths 175 and 185 may not be
substantially concentric within the cartridge 310 and/or the first and/or second interfaces 320
and 330.

[0026] The cartridge 310 may be coupled between the first and second interfaces 320 and
330 via box-pin couplings, other threaded couplings, and/or other fastening means. One or
more sealing members 190 may provide fluid isolation between the cartridge 310 and the first
and second interfaces 330 and 330, and/or from the wellbore 105. The bulk of the cartridge
310 and/or the first and second interfaces 320 and 330 may substantially comprise metallic
materials commonly employed for downhole applications. The one or more first valves 170
may be azimuthally offset from the one or more second valves 180 by about 180 degrees, as
depicted in FIG. 3, although other angular offsets are also within the scope of the present
disclosure. The one or more first valves 170 may be azimuthally offset from one another, as
may the one or more second valves 180.

[0027] The first and second interfaces 320 and 330 may comprise passages fluidly
coupling the flowpaths 175 and 185 of the cartridge 310 to the internal flowpaths associated
with the first and second downhole components 110 and 120. For example, the first interface
320 may comprise a passage 340 that, when the interface 320 is coupled to the first downhole
component 110, fluidly couples the first internal flowpath 130 of the first downhole
component 110 with the flowpath 175 of the cartridge 310. Similarly, a passage 350 of the
first interface 320 may fluidly couple the second internal flowpath 140 of the first downhole
component 110 to the flowpath 185 of the cartridge 310. The second interface 330 may
comprise a passage 360 that, when the interface 330 is coupled to the second downhole
component 120, fluidly couples the first internal flowpath 150 of the second downhole
component 120 with the flowpath 175 of the cartridge 310. Similarly, a passage 370 of the
second interface 330 may fluidly couple the second internal flowpath 160 of the second

downhole component 120 to the flowpath 185 of the cartridge 310.
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[0028] The first and second interfaces 320 and 330 may comprise means for coupling the
dual-flow valve assembly 100 to the first and second downhole components 110 and 120.
Such coupling means may comprise box-pin couplings, other threaded couplings, and/or other
fastening means.

[0029] Each of the first and second valves 170 and 180 may comprise access points 395
which are externally accessible for human or other operation. The access points 395 may be
or comprise standard tool interfaces, such as for a ratchet drive, a hex wrench, a screwdriver,
and/or other tools. FIG. 4 is a schematic view of the dual-flow valve assembly 100 as shown
in FIG. 3 with the addition of a detachable guard 410 covering the access points 395. The
detachable guard 410 may be or comprise a unitary or multi-portion sleeve encircling an outer
perimeter of the dual-flow valve assembly 100. The detachable guard 410 may comprise one
or more clastomeric and/or metallic materials, such as may aid in preventing damage to the
dual-flow valve assembly 100. The detachable guard 410 may further aid in preventing
inadvertent access to and/or operation of the first and second valves 170 and 180. For
example, the detachable guard may comprise first inserts 420 configured to engage with and
prevent access to the access points 395 of corresponding ones of the first valves 170, and/or
second inserts 430 configured to engage with and prevent access to the access points 395 of
corresponding ones of the second valves 180. The inserts 420 and 430 may be protrusions
integral to the detachable guard 410, extending radially inward from an inner diameter of the
detachable guard 410 into the access points 395. The inserts 420 and 430 may also be
discrete components separate from the detachable guard 410, which may be permanently or
detachably coupled to the detachable guard 410 or the access points 395.

[0030] FIGS. 5-7 are schematic views of multiple instances of the dual-flow valve
assembly 100 shown in FIGS. 1-4 being utilized during the assembly and deployment of
multiple instances of the first and second downhole components 110 and 120 in the wellbore
105 according to one or more aspects of the present disclosure. FIGS. 5-7 depict an example
implementation in which multiple instances of the first downhole component 110 comprise
portions of a BHA, and multiple instances of the second downhole component 120 comprise
deployment bars as described above. In other implementations within the scope of the present
disclosure, the first and second downhole components 110 and 120 may comprise other

downhole components.
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[0031] In the deployment stage shown in FIG. 5, a deployment bar 120 is coupled
between a dual-flow valve assembly 100 and a BHA portion 110. The valves of the dual-flow
valve assembly 100 are closed. A BOP 510 at an oilfield surface 508 is closed around the
deployment bar 120, such that the dual-flow valve assembly 100 is positioned above the BOP
510. A lubricator 520 may be utilized as a pressure chamber for deploying the BHA portion
110 into the pressurized wellbore 105. For example, the BHA portion 110, the deployment
bar 120, and the dual-flow valve assembly 100 may be assembled within the lubricator 520,
and the lubricator 520 may be attached to the BOP 510. The BHA portion 110 may then be
lowered into the wellbore 105, and the BOP 510 may then be closed around the deployment
bar 120. The lubricator 520 may then be removed from the BOP 510.

[0032] In a subsequent stage of deployment shown in FIG. 6, a similar procedure
lengthens the tool string portion that is deployed in the wellbore 105. That is, the dual-flow
valve assembly 100, the deployment bar 120, and the BHA portion 110 shown in FIG. 5 have
been positioned lower in the wellbore 105, having been coupled to an additional BHA portion
110, an additional deployment bar 120, and an additional dual-flow valve assembly 100. The
BOP 510 is closed around the additional, uppermost deployment bar 120, such that the
additional, uppermost dual-flow valve assembly 100 is positioned above the BOP 510. The
dual-flow valve assembly 100 or assemblies 100 advantageously allows for deployment of
longer lengths of BHA portions 110 and assemblies 100 while utilizing conventional surface
resources such as, but not limited to, the BOP 510 and the lubricator 520.

[0033] This procedure may be iterated a number of times until substantially the entire
length of the tool string is fully assembled and deployed within the wellbore 105, as shown in
FIG. 7. The uphole end of the tool string may be connected to coiled tubing 530 by a coiled
tubing connector 540, although additional BHA components may be coupled between the
uppermost dual-flow valve assembly 100 and the coiled tubing connector 540. A coiled
tubing injector 550 may also be assembled above the BOP 510 to guide the coiled tubing 530
in and out of the wellbore 105.

[0034] Two (or more) of the BHA portions 110 assembled in the tool string may be or
comprise packer modules separated by a mutual offset distance D. The distance D may vary
within the scope of the present disclosure. For example, the distance D may be at least about

50 feet (about 15 meters), or at least about 75 feet (about 23 meters), among other example
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offset distances. The packer modules may be inflated and/or otherwise operated to isolate a
portion of the wellbore 105 between the packer modules from the rest of the wellbore 105.
[0035] FIG. 8 is a flow-chart diagram of at least a portion of a method (800) according to
one or more aspects of the present disclosure. With continued reference to FIGS. 1-7, the
method (800) shown at least partially in FIG. 8 comprises assembling (805) a first tool string
section comprising a deployment bar 120 coupled between a BHA portion 110 and a closed
dual-flow valve assembly 100. This section may then be installed (810) in a lubricator 520,
and the lubricator 520 may then be attached (815) to the wellhead/BOP 510.

[0036] The BOP 510 may then be opened (820), and the string section assembled in the
lubricator 520 may be lowered (825) until the deployment bar 120 spans the length of the
BOP 510. The BOP 510 may then be closed (830) around the deployment bar 120, and the
lubricator 520 may then be detached (835) from the wellhead/BOP 510.

[0037] The next string section comprising an additional deployment bar 120 coupled
between an additional BHA portion 110 and an additional closed dual-flow valve assembly
100 may then be assembled (840) and installed (845) in a lubricator 520. The lubricator 520
may then be attached (850) to the wellhead/BOP 510, and the new string section may be
coupled (855) to the previous string section. The valves of the existing dual-flow valve
assembly 100, positioned immediately above the BOP 510, may then be opened (860).
[0038] The BOP 510 may then be opened (865), and the new string section assembled in
the lubricator 520 may be lowered (870) until the new deployment bar 120 spans the length of
the BOP 510. The BOP 510 may then be closed (875) around the new deployment bar 120,
and the lubricator 520 may then be detached (880) from the wellhead/BOP 510.

[0039] If the determination is made (885) that additional string sections have yet to be
assembled and deployed in the wellbore 110, then this process is iterated for each new string
section. If no additional string sections remain, then the coiled tubing connector 540 may be
utilized to make up (890) the coiled tubing to the uppermost dual-flow valve assembly 100,
the valves of which may then be opened (892). The injector head 550 may then be made up
(894) to the wellhead/BOP 510, and the BOP 510 may be opened (896). The assembled,
deployed tool string may then be conveyed (898) to a predetermined depth within the
wellbore 105 via the coiled tubing 530. After the tool string is conveyed to a predetermined

depth, a wellbore operation (899) may be performed with the tool string. Non-limiting

10
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examples of such wellbore operations, such as those utilizing the straddle packer assemblies
described above, may comprise an acid cleanout operation, a water shutoff operation, or other
coiled tubing operations, as will be appreciated by those skilled in the art. After the wellbore
operation is completed, the tool string may be retrieved back to the oilfield surface.

[0040] In view of all of the above and the figures, a person having ordinary skill in the art
will readily recognize that the present disclosure introduces an apparatus comprising: a valve
assembly connectable between first and second downhole components that each have first and
second internal flowpaths, wherein the valve assembly comprises: a first valve operable to
selectively fluidly couple the first internal flowpaths of the first and second downhole
components; and a second valve operable to selectively fluidly couple the second internal
flowpaths of the first and second downhole components. The valve assembly may be
connectable directly between the first and second downhole components. The first downhole
component may comprise a portion of a bottom-hole assembly, and the second downhole
component may comprise a deployment bar. The first and second downhole components may
comprise respective first and second portions of a bottom-hole assembly. The first downhole
component may comprise a coiled tubing connector.

[0041] The first and second valves may be individually externally accessible for selective
operation. The apparatus may further comprise a detachable guard covering externally
accessible access points of the first and second valves. The guard may comprise a sleeve
encircling an outer perimeter of the valve assembly. The detachable guard may comprise first
and second inserts engaged with and preventing access to corresponding ones of the first and
second access points. The first and second inserts may be radially-inward extending
protrusions integral to the guard.

[0042] The valve assembly may further comprise: a third flowpath extending between the
first internal flowpaths of the first and second downhole components, wherein the first valve
is in the third flowpath; and a fourth flowpath extending between the second internal
flowpaths of the first and second downhole components, wherein the second valve is in the
fourth flowpath. The first and second internal flowpaths may be substantially concentric
within each of the first and second downhole components, while the third and fourth

flowpaths may not be substantially concentric within the valve assembly.
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[0043] The valve assembly may further comprise: a cartridge comprising the first and
second valves; a first interface mechanically and fluidly coupling the cartridge and the first
downhole component; and a second interface mechanically and fluidly coupling the cartridge
and the second downhole component. The valve assembly may further comprise: a third
flowpath extending between the first internal flowpaths of the first and second downhole
components, extending through the cartridge and the first and second interfaces, and
comprising the first valve; and a fourth flowpath extending between the second internal
flowpaths of the first and second downhole components, extending through the cartridge and
the first and second interfaces, and comprising the second valve. The first and second internal
flowpaths may be substantially concentric within each of the first and second downhole
components, while the third and fourth flowpaths may not be substantially concentric within
the cartridge.

[0044] The first valve may comprise a plurality of first valves collectively coupled in
series between the first internal flowpaths of the first and second downhole components, and
the second valve may comprise a plurality of second valves collectively coupled in series
between the second internal flowpaths of the first and second downhole components. Each of
the pluralities of first and second valves may be individually externally accessible for
selective operation.

[0045] The valve assembly may further comprise one or more internal and/or external
sealing members. The sealing member(s) may comprise an O-ring.

[0046] The apparatus may further comprise a deployment bar coupled with the valve
assembly. The deployment bar may comprise: a first passageway extending the first internal
flowpath of one of the first and second downhole components; and a second passageway
extending the second internal flowpath of the one of the first and second downhole
components. The apparatus may further comprise: a coiled tubing connector; and coiled
tubing connected to the valve assembly via the coiled tubing connector. The apparatus may
further comprise first and second packer modules, wherein the valve assembly and the
deployment bar may be coupled between the first and second packer modules. The apparatus
may further comprise first and second packer modules, wherein: the valve assembly may be
one of a plurality of substantially similar valve assemblies; the deployment bar may be one of

a plurality of substantially similar deployment bars; and the plurality of valve assemblies and
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the plurality of deployment bars may be interconnected with a plurality of bottom-hole
assembly portions between the first and second packer modules. The first and second packer
modules may be mutually offset by at least about 50 feet (about 15 meters) or by at least
about 75 feet (about 23 meters).

[0047] The present disclosure also introduces a method comprising: assembling a first
bottom-hole assembly (BHA) portion, a dual-flow valve assembly, and a deployment bar
within a lubricator; attaching the lubricator to a wellhead comprising a closed blow-out
preventer (BOP); opening the BOP, then lowering the first BHA portion through the BOP into
a wellbore extending from the wellhead, and then closing the BOP around the deployment
bar; assembling a second BHA portion to the dual-flow valve assembly within the lubricator,
including establishing fluid communication between the closed first and second valves and
respective first and second flowpaths of the second BHA portion; fluidly coupling coiled
tubing to the second BHA portion and then opening the first and second valves; and opening
the BOP and extending the coiled tubing into the wellbore, thus conveying the first and
second BHA portions within the wellbore; wherein assembling the first BHA portion, the
dual-flow valve assembly, and the flow deployment bar within the lubricator establishes fluid
communication between: a closed first valve of the dual-flow valve assembly and a first
internal flowpath of the first BHA portion; and a closed second valve of the dual-flow valve
assembly and a second internal flowpath of the first BHA portion. The method may further
comprise detaching the lubricator from the wellhead after closing the BOP around the
deployment bar and before assembling the second BHA portion to the dual-flow valve
assembly within the lubricator.

[0048] The method may further comprise, after closing the BOP around the deployment
bar and before assembling the second BHA portion to the dual-flow valve assembly within
the lubricator: assembling the second BHA portion within the lubricator; and reattaching the
lubricator to the wellhead. The method may further comprise detaching the lubricator from
the wellhead after assembling the second BHA portion to the dual-flow valve assembly within
the lubricator and before fluidly coupling the coiled tubing to the second BHA portion.
[0049] The first BHA portion may comprise a first packer module, the second BHA

portion may comprise a second packer modules, and the method may further comprise
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isolating a portion of the wellbore by operating the first and second packer modules after
conveying the first and second BHA portions within the wellbore.

[0050] Opening the first and second valves may comprise externally accessing the first
and second valves.

[0051] The method may further comprise installing a detachable guard covering
externally accessible access points of the first and second valves before opening the BOP and
extending the coiled tubing into the wellbore. Installing the detachable guard may comprise
installing a sleeve encircling an outer perimeter of the valve assembly. The detachable guard
may comprise first and second inserts, and installing the detachable guard may comprise
engaging the first and second inserts with corresponding ones of the first and second access
points.

[0052] The present disclosure also introduces a method comprising: closing a blow-out
preventer (BOP) around a deployment bar extending between a bottom-hole assembly (BHA)
portion that is below the BOP and a dual-flow valve assembly that is above the BOP; and
completing the BHA by iteratively: assembling a subsequent BHA portion to the dual-flow
valve assembly that is assembled to the deployment bar around which the BOP is closed,
wherein the subsequent BHA portion is coupled with an additional dual-flow valve assembly
via an additional deployment bar; opening first and second valves of the dual-flow valve
assembly that is assembled to the deployment bar around which the BOP is closed; opening
the BOP; lowering the assembled BHA portions in a wellbore extending from a wellhead
comprising the BOP; and closing the BOP around the uppermost deployment bar.

[0053] The method may further comprise: coupling the completed BHA to a conveyance;
and conveying the BHA within the wellbore by extending the conveyance into the wellbore.
The conveyance may comprise coiled tubing.

[0054] The completed BHA may comprise first and second packer modules, and the
method may further comprise isolating a portion of the wellbore by operating the first and
second packer modules.

[0055] Opening the first and second valves may comprise externally accessing the first
and second valves.

[0056] The method may further comprise installing a detachable guard covering

externally accessible access points of the first and second valves of one of the dual-flow valve
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assemblies. Installing the detachable guard may comprise installing a sleeve encircling an
outer perimeter of the one of the dual-flow valve assemblies. The detachable guard may
comprise first and second inserts, and installing the detachable guard may comprise engaging
the first and second inserts with corresponding ones of the first and second access points.
[0057] The foregoing outlines features of several embodiments so that those skilled in the
art may better understand the aspects of the present disclosure. Those skilled in the art should
appreciate that they may readily use the present disclosure as a basis for designing or
modifying other processes and structures for carrying out the same purposes and/or achieving
the same advantages of the embodiments introduced herein. Those skilled in the art should
also realize that such equivalent constructions do not depart from the spirit and scope of the
present disclosure, and that they may make various changes, substitutions and alterations
herein without departing from the spirit and scope of the present disclosure.

[0058] The Abstract at the end of this disclosure is provided to comply with 37 C.F.R.
§1.72(b) to allow the reader to quickly ascertain the nature of the technical disclosure. It is
submitted with the understanding that it will not be used to interpret or limit the scope or

meaning of the claims.
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WHAT IS CLAIMED IS:

1. An apparatus, comprising:
a valve assembly connectable between first and second downhole components that each have
first and second internal flowpaths, wherein the valve assembly comprises:
a first valve operable to selectively fluidly couple the first internal flowpaths of the
first and second downhole components; and
a second valve operable to selectively fluidly couple the second internal flowpaths of

the first and second downhole components.

2. The apparatus of claim 1 wherein the valve assembly is connectable directly between the

first and second downhole components.

3. The apparatus of claim 1 wherein the first downhole component comprises a portion of a
bottom-hole assembly, and wherein the second downhole component comprises a

deployment bar.

4. The apparatus of claim 1 wherein the first and second downhole components comprise

respective first and second portions of a bottom-hole assembly.

5. The apparatus of claim 1 wherein the valve assembly further comprises:

a third flowpath extending between the first internal flowpaths of the first and second
downhole components, wherein the first valve is in the third flowpath; and

a fourth flowpath extending between the second internal flowpaths of the first and second

downhole components, wherein the second valve is in the fourth flowpath.

6. The apparatus of claim 1 wherein the valve assembly further comprises:
a cartridge comprising the first and second valves;
a first interface mechanically and fluidly coupling the cartridge and the first downhole

component; and
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a second interface mechanically and fluidly coupling the cartridge and the second downhole

component.

7. The apparatus of claim 6 wherein the valve assembly further comprises:

a third flowpath extending between the first internal flowpaths of the first and second
downhole components, extending through the cartridge and the first and second interfaces,
and comprising the first valve; and

a fourth flowpath extending between the second internal flowpaths of the first and second
downhole components, extending through the cartridge and the first and second interfaces,

and comprising the second valve.

8. The apparatus of claim 1 wherein the first valve comprises a plurality of first valves
collectively coupled in series between the first internal flowpaths of the first and second
downhole components, and wherein the second valve comprises a plurality of second
valves collectively coupled in series between the second internal flowpaths of the first and

second downhole components.

9. The apparatus of claim 1 wherein the first and second valves are individually externally

accessible for selective operation.

10. The apparatus of claim 9 further comprising a detachable guard covering externally

accessible access points of the first and second valves.

11. The apparatus of claim 1 further comprising a deployment bar coupled with the valve
assembly, wherein the deployment bar comprises:

a first passageway extending the first internal flowpath of one of the first and second
downhole components; and

a second passageway extending the second internal flowpath of the one of the first and second

downhole components.
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12. The apparatus of claim 11 further comprising first and second packer modules, wherein:
the valve assembly is one of a plurality of substantially similar valve assemblies;

the deployment bar is one of a plurality of substantially similar deployment bars; and

the plurality of valve assemblies and the plurality of deployment bars are interconnected with

a plurality of bottom-hole assembly portions between the first and second packer modules.

13. A method, comprising:

assembling a first bottom-hole assembly (BHA) portion, a dual-flow valve assembly, and a
deployment bar within a lubricator;

attaching the lubricator to a wellhead comprising a closed blow-out preventer (BOP);

opening the BOP, then lowering the first BHA portion through the BOP into a wellbore
extending from the wellhead, and then closing the BOP around the deployment bar;

assembling a second BHA portion to the dual-flow valve assembly within the lubricator,
including establishing fluid communication between the closed first and second valves
and respective first and second flowpaths of the second BHA portion;

fluidly coupling coiled tubing to the second BHA portion and then opening the first and
second valves;

opening the BOP and extending the coiled tubing into the wellbore, thus conveying the first
and second BHA portions within the wellbore;

lowering the BHA portions to a predetermined depth within the wellbore; and

performing at least one wellbore operation,

wherein assembling the first BHA portion, the dual-flow valve assembly, and the flow
deployment bar within the lubricator establishes fluid communication between:

a closed first valve of the dual-flow valve assembly and a first internal flowpath of the
first BHA portion; and
a closed second valve of the dual-flow valve assembly and a second internal flowpath

of the first BHA portion.

14. The method of claim 13 wherein the first BHA portion comprises a first packer module,

wherein the second BHA portion comprises a second packer modules, and further
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comprising isolating a portion of the wellbore by operating the first and second packer

modules after conveying the first and second BHA portions within the wellbore.

15. The method of claim 13 wherein opening the first and second valves comprises externally

accessing the first and second valves.

16. The method of claim 13 further comprising installing a detachable guard covering
externally accessible access points of the first and second valves before opening the BOP

and extending the coiled tubing into the wellbore.

17. A method, comprising:
closing a blow-out preventer (BOP) around a deployment bar extending between a bottom-
hole assembly (BHA) portion that is below the BOP and a valve assembly comprising at
least two flowpaths that is above the BOP; and
completing the BHA by iteratively:
assembling a subsequent BHA portion to the valve assembly that is assembled to the
deployment bar around which the BOP is closed, wherein the subsequent BHA
portion is coupled with an additional valve assembly comprising at least two
flowpaths via an additional deployment bar;
opening at least first and second valves of the valve assembly that is assembled to the
deployment bar around which the BOP is closed;
opening the BOP;
lowering the assembled BHA portions in a wellbore extending from a wellhead
comprising the BOP;
closing the BOP around the uppermost deployment bar; and
lowering the assembled BHA portions to a predetermined depth within the wellbore; and

performing at least one wellbore operation.
18. The method of claim 17 wherein the completed BHA comprises first and second packer

modules, and wherein the method further comprises isolating a portion of the wellbore by

operating the first and second packer modules.
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19. The method of claim 17 wherein opening the first and second valves comprises externally

accessing the first and second valves.
20. The method of claim 17 further comprising installing a detachable guard covering

externally accessible access points of the first and second valves of one of the valve

assemblies.
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