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(57) Abrege/Abstract:
A tubular and tubular connection for joining adjacent tubulars of a tubular string for passage of fluid therethrough Is provided. The

tubular connection includes a pin end at an end of a first of adjacent tubulars and a box end at an end of a second of the adjacent
tubulars. The pin end has an outer locking surface. The box end has a plurality of fingers at an end thereof with slots therebetween.
The fingers are selectively extendable for placement about the pin end of the first of the adjacent tubulars. The fingers having an
Inner locking surface for interlocking engagement with the outer locking surface of the pin end whereby loads are distributed
between the adjacent tubulars.
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(87) Abstract: A tubular and tubular connection for joming adjacent tubulars of a tubular string for passage of fluid therethrough i1s
provided. The tubular connection includes a pin end at an end of a first of adjacent tubulars and a box end at an end of a second of
the adjacent tubulars. The pin end has an outer locking surface. The box end has a plurality of fingers at an end thereof with slots
therebetween. The fingers are selectively extendable for placement about the pin end of the first of the adjacent tubulars. The fingers
have an mner locking surface for interlocking engagement with the outer locking surface of the pin end and are retained radially in -
wards by at least one retaining member, whereby loads are distributed between the adjacent tubulars.
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METHOD AND APPARATUS FOR CONNECTING TUBULARS OF A WELLSITE

BACKGROUND

The disclosure relates generally to techniques for performing wellsite operations. More
specifically, the disclosure relates to techniques, such as tubulars, tubular connections, and/or
tubular brackets, for passage of fluid at a wellsite.

Oilfield operations are typically performed to locate and gather valuable downhole fluids.
Some such oilfield operations are performed at offshore locations. Offshore platforms are used
to draw fluids from subsea locations to a surface vessel. Subsea equipment may be positioned
about the sea floor to access fluid in subsurface formations. A riser may extend from the subsea
equipment to a platform to draw the fluid to the surface for capture. The riser may include a
series of tubulars connected together to form a fluid path for passage of fluids.

The tubulars of the riser may be exposed to various subsea conditions, such as currents,
fluid pressures, sea life, and the like, which may apply forces or otherwise affect performance of
the tubulars. Various tubulars have been developed for use in subsea operations as described, for
example, in US Patent/Application Nos. 7913767, 7686342, 6557637, 6070669, 5259459,
5066048, 4844511, 4662785, 4496172, 4436157, 4124231, 20100326671, 20050146137. Some
tubulars are provided with connection devices, such as a bolted flange, a bolt-less connection
with locking dogs, a breech lock mechanism with mated dogs, rotatably locking connections,
quick bolts, etc.

Despite the development of various tubulars and connections, there remains a need to
provide advanced tubular techniques for performing in subsea conditions. The techniques herein
are directed to fulfilling this need 1n the art.

SUMMARY

In at least one aspect, the techniques herein relate to a tubular connection for joining adjacent
tubulars of a tubular string for passage of fluid therethrough. The tubular connection mncludes a

pin end and a box end. The pin end is at an end of a first of the adjacent tubulars, and has an
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outer locking surface. The box end 1s at an end of a second of the adjacent tubulars, and has a
plurality of fingers at an end thercof with slots therebetween. The fingers are selectively
extendable for placement about the pin end of the first of the adjacent tubulars, and have an inner
locking surface for interlocking engagement with the outer locking surface of the pin end
whereby loads are distributed between the adjacent tubulars.

The tubular connection may also include a bracket assembly include a pin flange positionable
about the pin end and a box flange positionable about the box end of the adjacent tubulars. The
pin end may have a pin shoulder for supporting the pin flange and the box end has a box
shoulder for supporting the box flange. The pin flange and the box flange may have holes for
supporting a conduit therethrough. The bracket assembly may include at least one connector for
securing the conduit in the pin and box flanges.

The tubular connection may also include at least one wedge for securing the fingers about the
pin end. The wedge may include an external wedge securable about the plurality of fingers, or
an 1mnner wedge and an outer wedge securable about the fingers. The external wedge may have a
curved rim for receiving an end of the fingers. The tubular connection may also include a
connector for securing the wedge about the box end. The mner and outer locking surfaces may
include a plurality of interlocking grooves. The tubular connection may also include a seal ring
positionable along an interior of the pin end and an interior of the box end for forming a seal
therebetween, and/or at least one gasket positionable about the seal ring. The box end may have
a shoulder for receiving the pin end with a gap therebetween. The box end may terminate 1n a
tapered edge.

In another aspect, the techniques herein relate to a tubular of a tubular string for passage of
fluid therethrough. The tubular includes a tubing, a pin end and a box end. The tubular may also
include a bracket assembly including a pin flange positionable about the pin end and a box flange
positionable about the box end. The pin flange and the box flange may have at least one hole
therethrough for receivingly supporting at least one conduit. The tubular may also include at
least one wedge positionable about the box end for securing the plurality of fingers about the pin
end. The wedge may include an external wedge securable about the fingers, or an inner wedge
and an outer wedge securable about the fingers. The inner and outer locking surfaces may
include a plurality of interlocking grooves. The plurality of fingers are spreadable by advancing

a wedge tool into the box end.
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In another aspect, the techniques herein relate to a method of connecting a plurality of tubulars to
form a tubular string for passage of fluid therethrough. The method involves providing adjacent
tubulars of the plurality of tubulars with a tubular connection therebetween. The tubular
connection includes a pin end and a box end. The method further involves inserting the pin end
of the first of the adjacent tubulars 1in the box end of the second of the adjacent tubulars, and
distributing the loads between the adjacent tubulars by cooperatively engaging the inner locking
surface of the plurality of fingers of the box end with the outer locking surface of the pin end.

The method may also involve selectively spreading the plurality of fingers, closing the
plurality of fingers about the pin end of the first of the plurality of tubulars, positioning a box
flange about the box end of the adjacent tubulars, securing at least one wedge about the plurality
of fingers, positioning a pin flange about the pin end of the adjacent tubulars, supporting at least
on¢ conduit with the pin flange and the box flange, and/or threadedly connecting the pin flange
and the box flange with the at least one wedge. The wedge may include an inner wedge and
outer wedge and the method may also involve positioning the inner wedge about the plurality of
fingers and positioning the outer wedge about the inner wedge and receiving an end of the
plurality of fingers 1n a rime of the outer wedge.

Finally, in another aspect, the techniques herein relate to a bracket assembly for
connecting adjacent tubulars of a tubular string for passage of fluid therethrough. Each of the
adjacent tubulars have a pin end and a box end. The bracket assembly includes a pin flange
positionable about the pin end of a first of the adjacent tubulars, a box flange positionable about
the box end of a second of the adjacent tubulars, and at least one wedge securable about the box
end of the second of the adjacent tubulars. The pin flange and the box flange have corresponding
holes for supporting the at least one conduit therethrough.

The bracket assembly may also include at least one connector for securing the at least one
conduit to the pm and box flanges. The pin and box flanges may be removably connectable to
the pin and box ends, or affixed to the pin and box ends. The pin and box flanges may be are
removably connectable to the at least one wedge. The wedge may include an external wedge, or
an 1mner wedge and an outer wedge. The outer wedge may have a rim for recerving the box end.
The box end has a plurality of fingers at an end thercof with slots therebetween. The fingers may

be selectively extendable for placement about the pin end of the second of the plurality of
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tubulars. The conduit may be a choke, kill, hydraulics, riser f1ll up, electrical, and/or fluid.

The wedge may be threadably connectable to the pin flange and the box flange.

In another aspect, the techniques herein relate to a tubular connection for
joining adjacent tubulars ot a tubular string for passage of fluid therethrough, the tubular
connection comprising: a pin end at an end of a first of the adjacent tubulars, the pin end
having an outer locking surface; and a box end at an end of a second of the adjacent tubulars,
the box end having a plurality of fingers at an end thereof with slots therebetween, the
plurality of fingers selectively extendable for placement about the pin end of the first of the
adjacent tubulars, the plurality of fingers having an inner locking surface for interlocking
engagement with the outer locking surface of the pin end whereby loads are distributed
between the adjacent tubulars; and at least one wedge adjustably securable to the box end with

a connector for securing the plurality of fingers about the pin end.

In another aspect, the techniques herein relate to a tubular of a tubular string
for passage of tluid therethrough, the tubular comprising: a tubing; a pin end at a first end of
the tubing, the pin end having an outer locking surface; a box end at a second end of the
tubing, the box end having a plurality of fingers at an end thereof, the plurality of fingers
selectively extendable for placement about the pin end of an adjacent tubular, the plurality of
fingers having an inner locking surface for interlocking engagement with the outer locking
surface of the pin end of the adjacent tubular whereby loads are distributed between the

adjacent tubulars; and at least one wedge positionable about the box end for securing the

plurality of tfingers about the pin end.

[n another aspect, the techniques herein relate to a method of connecting a
plurality of tubulars to form a tubular string for passage of fluid therethrough, the method
comprising: providing adjacent tubulars of the plurality of tubulars with a tubular connection
as used herein therebetween; inserting the pin end of the first of the adjacent tubulars in the
box end of the second of the adjacent tubulars; securing the at least one wedge about the
plurality of fingers; and distributing the loads between the adjacent tubulars by cooperatively

engaging the inner locking surface of the plurality of fingers of the box end with the outer

locking surface of the pin end.
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In another aspect, the techniques herein relate to a bracket assembly tor
connecting adjacent tubulars of a tubular string for passage of fluid therethrough, each of the
adjacent tubulars having a pin end and a box end, the bracket assembly comprising: a pin
flange positionable about the pin end of a first of the adjacent tubulars; a box tlange
positionable about the box end of a second of the adjacent tubulars; and at least one wedge
securable about the box end of the second of the adjacent tubulars; wherein the pin tlange and

the box flange have corresponding holes for supporting the at least one conduit therethrough.
BRIEF DESCRIPTION DRAWINGS

So that the above recited features and advantages can be understood 1n detail, a
more particular description, briefly summarized above, may be had by reference to the
embodiments thereof that are illustrated in the appended drawings. It is to be noted, however,
that the appended drawings illustrate only typical embodiments and are, theretore, not to be
considered limiting of its scope. The figures are not necessarily to scale and certain teatures

and certain views of the figures may be shown exaggerated in scale or in schematic 1n the

interest of clarity and conciseness.

Figure 1 is a schematic view of an offshore wellsite having a riser extending
from a surface platform to subsea equipment, the riser including a series of tubulars with

tubular connections therebetween.

Figures 2A-2C are various schematic views depicting a tubular connection

between adjacent tubulars 1n greater detail.

Figure 3 is a schematic view of a tubular and a wedge tool usable therewith.

Figures 4A-4B are schematic cross-sectional and assembly views, respectively,

of an alternate tubular connection.

Figures SA-5D are schematic perspective views of various portions of the

alternate tubular connection of Figure 4B.

Figure 6 1s a flow chart depicting a method of connecting tubulars.

4a
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DETAILED DESCRIPTION

The description that follows includes exemplary systems, apparatuses, methods, and
instruction sequences that embody techniques of the inventive subject matter. However, 1t 18
understood that the described embodiments may be practiced without these specific details.

The techniques herein relate to risers formed from a series of tubulars with tubular
connections therebetween. Tubulars may refer to conduit, pipes, tubing or other tubular
members for passing fluids, wiring, signals or other items therethrough. One or more tubulars
may be connected 1n series to form a tubular string, such as a riser. The tubular connections may
be devices for coupling tubulars together, for example, 1n series to create a tubular string.

The depths of wellbore operations may require the use of numerous tubulars (for
example, about 100 connections) to reach certain locations. It may be desirable to minimize the
time required to assemble the tubulars (for example reducing from about two to ten minutes per
tubular connection to about thirty seconds per tubular connection). Moreover, the tubulars and
tubular connections may be configured for assembly with little to no human interaction.
Tubulars and/or tubular connections may also be configured with tubular devices, such as
fingers, brackets and/or wedges, for distributing loads between the tubulars. Such tubular
devices may also be configured for quick disconnect and/or modular capabilities to allow for
adaptability to specific applications.

Figure 1 depicts a wellsite 100 having a surface platform 102 and subsea equipment 104,
with a riser 106 therebetween. The surface platform 102 has a rig 108 and other surface
cquipment 110 for operating the wellsite 100. The subsea equipment 104 1s positioned about a
wellhead 112 located on sea floor 114 adjacent a wellbore 116. The subsea equipment 104 1s
schematically depicted as a box adjacent the wellhead 112, but may be positioned about the sea
floor 114 and may include various subsca components, such as strippers, blowout preventers,
manifolds and/or other subseca devices for performing subsea operations.

The riser 106 1s a system of tubulars 118 that forms a long tube for joining the drilling rig
108 on the platform 102 to the wellhead 112 on the sea tloor 114. The riser 106 may be used to
extend the drilled hole through the water and/or for allowing drilling mud to be captured as 1t
returns to surface. The riser 106 may also be provided with one or more external conduits 122
for performing various functions, such as ¢lectrical or fluid conduit (¢.g., choke and kill, glycol,

hydraulics, and/or riser-fill-up, etc.) The conduit(s) 122 may run along the riser 106 from the

S
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surface platform 102 to the subsea equipment 104. The conduits 122 may include various
tubing, cables or other passage mechanisms for the passage of fluids.

The tubulars 118 may be tubular members (about 75 feet (22.86m) 1n length) with a
tubular connection 120 therebetween. The tubular connections 120 may join the tubulars 118
together by bolts, welding, and/or other connecting means. The tubular connections 120 may
also support one or more conduits 122 1n a desired configuration about the riser 106. The
tubulars 118 and the tubular connections 120 may be modular for use with selected combinations
of conduits 122. Each tubular connection 120 may be configured and selected for use with a
selected tubular 118. The tubulars 118 and the tubular connections 120 may be configured to
support the riser 106 and the conduits 122 1n position 1n subsea conditions.

While Figure 1 shows a series of tubulars 118 forming a riser 106 1n a subsea application,
it will be appreciated that the tubulars 118 and tubular connections 120 may be used 1n a variety
of land or water based applications.

Figures 2A-2C depict adjacent tubulars 218a,b with a tubular connection 220
therebetween, usable as the tubulars 118 and tubular connections 120 of Figure 1. Figure 2A
shows a schematic perspective view of the adjacent tubulars 218a,b and tubular connection 220.
Figures 2B and 2C show schematic longitudinal cross-sectional views of the adjacent tubulars
218a.b and tubular connection 220.

In Figures 2A-2C, an upper tubular 218a with a pin end 224a 1s inserted into a box end
224b of a lower tubular 218b. A slotted external wedge 226 1s positioned on an outer surface of
the box end 224b and secured to the box end 224b by a connector (or connecting means) 228,
such as bolts. A secal ring 230 18 positioned between the upper tubular 218a and the lower tubular
218b. A passage 232 extends through the adjacent tubulars 218a,b for passing fluid
therethrough.

The upper tubular 218a has an external shoulder 234a on an exterior surface thercof. The
pin end 224a of the upper tubular 218a has a pin portion 235a extending from the external
shoulder 234a and terminating in an edge 236a. An internal shoulder 238a 1s positioned on an
inner surface of the upper tubular 218a a distance from the edge 236a. The internal shoulder
238a 1s configured for recerving the seal ring 230.

The lower tubular 218b has an external shoulder 234b on an exterior surface thercof. The

box end 224b of the lower tubular 218a has a box portion 235b extending from the external
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shoulder 234b and terminating in a plurality of fingers 240 with slots 242 therebetween. The
external shoulder 234b of the box end 224b has an internal shoulder 238b on an 1nner surface
thercof for receiving the seal ring 230. The seal ring 230 18 positioned between the internal
shoulder 238a of the pin end 224a and the internal shoulder 238b of the box end 224b, and
supported therein. Gaskets may optionally be provided for further sealing the pin and box ends
224a,b. The external shoulder 234b also has a step 239 on the inner surface thercof. The step
239 defines a gap 241 between the seal ring and a portion of the inner surface of the external
shoulder 234b and a portion of an mner surface of the fingers 240.

The fingers 240 are radially positioned about the box end 224b of the lower tubular 218b.
The fingers 240 have a tapered edge 236b on an end thereof to facilitate receipt of the pin end
224a. The fingers 240 may be spread for insertion of the pin end 224a into the box end 224b
during make up. The box end 224b has slots 242 between the fingers 240 to allow the box end
224b to extend as the pin end 224a 15 positioned 1nside the box end 224b during the makeup
process.

Figure 3 schematically depicts the tubular 218b and a wedge tool 244 usable therewith
for spreading the fingers 240. The tubular 218b has a pin end 224a and a box end 224b with a
tubing (or tubular body) 233 therebetween. The fingers 240 at the box end 224b may be spread
to facilitate insertion of the pin end 224a of an adjacent tubular (¢.g., upper tubular 218a) into the
box end 224b of the lower tubular 218b. The wedge tool 244 may be advanced 1nto the box end
224b to spread the fingers 240 to a desired diameter.

Referring back to Figures 2A-2C, once the pin end 224a 1s 1n place 1n the box end 224b,
the fingers 240 may be relaxed and the external wedge 226 positioned thereabout to keep the
fingers 240 from opening during operation. The external wedge 226 1s insertable over the box
end 224D to secure the box end 224b to the pin end 224a. The external wedge 226 (and the seal
ring 230) may be positioned about the box end 224b before the pin end 224a 1s inserted into the
box end 224b. The external wedge 226 1s tapered to facilitate advancement of the external
wedge 226 over the fingers 240 1nto a desired position. The external wedge 226 may be
advanced over the box end 224b to close the fingers 240 about the pin end 224a and secure the
fingers 240 thereabout with the bolts 228. The fingers 240 act as leaf-springs about the pin end
224a.

The pin and box ends 224a,b arec mated such that loads are distributed therebetween. The
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pin end 224a of the upper tubular 218a has an outer locking surface 237a on an outer surface
thercof, and the fingers 240 have an mner locking surface 237b on an inner surface thercof. The
inner locking surface 237b of the lower tubular 218b cooperatively engages the outer locking
surface 237a of the upper tubular 218a for defining a load interface therebetween. The inner and
outer locking surfaces 237a,b are used to distribute loads between the adjacent tubulars 218a,b.

As shown, the mner and outer locking surtaces 237a,b have flat portions flush with each
other for an interference fit therebetween. The inner and outer locking surfaces 237a,b may also
have rings thercon that form interlocking ridges (or grooves) 239a,b between the upper and
lower tubulars 218a,b, respectively. During assembly, the fingers 240 are advanced such that the
interlocking surfaces 237a,b (and ridges 239a,b) are placed 1n position for interlocking
engagement. The external wedge 236 provides additional support about the fingers 240 to
facilitate engagement between the interlocking surfaces 237a,b and the grooves 239a,b.

The tubular connection 220 may also include a bracket assembly 231 positionable about
the upper tubular 218a and the lower tubular 218b for supporting one or more conduits 222a,b.
The bracket assembly 231 includes an pin flange 246a and a box flange 246b with conduits
222a,b therebetween. The pin flange 246a 1s positionable circumferentially about the tubular
218a on external shoulder 234a, and the box flange 246D 1s positionable circumferentially about
the tubular 218b on external shoulder 234b. The external shoulders 234a,b may provide the
tubing 233 with additional thickness for supporting the flanges 246a,b about the tubulars 218a,b.

The pin and box flanges 246a,b may have one or more holes 250 therethrough for
recerving one or more conduits 222a,b. The conduits 222a,b may each include one or more
conduits 222a,b having pin/box ends for connection 1n series as shown 1n Figures 2B and 2C.
Additional conduit portions may be connected to both ends of the conduits 222a,b to form a
chain of conduit extending along the tubulars 218a,b, similar to the conduits 122 of Figure 1.
Connectors 252, such as a nut, are positionable about the pin and box flanges 246a,b for securing
conduits 222a,b therein.

The pin and box flanges 246a,b are each shown as ring shaped members surrounding the
upper and lower tubulars 218a,b. Each flange 246a,b has first portions 254a extending radially
for supporting a choke conduit 222a and a kill conduit 222b, and a second portion 254b for
supporting cable conduits (not shown).

The tubulars 218a,b and/or bracket assembly 231 may be modularly configurable as
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desired. The tubulars 218a,b and/or bracket assembly 231 may be permanently assembled (e.g.,
by welding), or removably assembled (¢.g., by threading) to form the tubular connection(s) 220.
The pin and box flanges 246a,b may be connected to the external shoulders 234a,b, for example,
by welding. While specific holes 250 and conduits 222a,b are depicted, a variety of
configurations may be provided. The bracket assembly 231 1s configurable to the specific needs
of the application. The bracket assembly 231 may be modular for connection to a desired
configuration of tubulars 218a,b. The configuration (¢.g., diameter) of the tubulars 218a,b may
also be selected for the desired application.

Figures 4A-5D depict alternate tubulars 218a’,b” with an alternate tubular connection
220’ therebetween, usable as the tubulars 118 and tubular connections 120 of Figure 1. Figures
4A and 4B are longitudinal cross-sectional and exploded views, respectively, of portions of
adjacent tubulars 218a’,b’ forming the tubular connection 220°. Figures SA-5D are schematic
perspective views of various portions of the tubular connection 220°.

As shown 1n Figures 4A and 4B, the upper tubular 218a’ has a pin end 224a’ inserted into
a box end 224b’ of the adjacent lower tubular 218b’°. An outer wedge 226’ and an inner wedge
227 are positioned on an outer surface of the box end 224b’° and secured to the box end 224b°.
A passage 232’ extends through the adjacent tubulars 218a’,b” for passing fluid therethrough.

The upper tubular 218a’ has an external shoulder 234a’ on an exterior surface thereof.
The pin end 224a’ of the upper tubular 218a’ has a pin portion 235a’° extending from the external
shoulder 234a’ and terminating in a stepped edge 236a’. The stepped edge 236a’ may be formed
from multiple rings along the exterior surface of the pin end 224a’.

The lower tubular 218b’ has an external shoulder 234b’° on an exterior surface thereof.
The box end 224b’ of the lower tubular 218a’ has a box portion 235b’ extending from the
external shoulder 234b’ and terminating 1n a plurality of fingers 240’ with slots 242’
therebetween. The external shoulder 234b’° has a stepped inner shoulder 238b” on an inner
surface thereof for receiving the stepped edge 236a’ of the pin end 224a’. The stepped inner
shoulder 238b” may be formed from multiple rings along an interior surface of the box end 224b°
that cooperatively engage the rings of the stepped edge 236a’. A gap 241° may be present
between the stepped edge 234a’ and the stepped shoulder 234b°. A seal may optionally be
provided, but is not required, between the upper and lower tubulars 218a’,b’.

The fingers 240’ are radially positioned about the box end 224b’ of the lower tubular
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218b’. The fingers 240’ have a tapered edge 236b’° on an end thereof to facilitate receipt of the
pin end 224a’. The fingers 240’ may be similar to the fingers 240 previously described and
spread for makeup between the pin and box ends 224a’,b’ as previously described with respect to
the pin and box ends 224a,b of Figures 2A-3.

Referring still to Figures 4A and 4B, once the pin end 224a’ 1s 1n place 1n the box end
224b°, the fingers 240° may be relaxed and the outer and inner wedges 226°,227° positioned
thercabout to keep the fingers 240° from opening during operation. The mnner wedge 227 18
insertable over the box end 224b° to position the fingers 240° over the pin end 224a’. The inner
wedge 227’ has a ring shaped body tapered to facilitate advancement of the inner wedge 227’
over the fingers 240’ into a desired position. The mnner wedge 227° may be advanced over the
box end 224b’ to close the fingers 240° about the pin end 224a’.

The outer wedge 226’ 1s positionable around the inner wedge 2277 and the fingers 240’ to
secure the box end 224b’ to the pin end 224°. The outer wedge 226’ has a ring shaped body with
a curved rim 251’ on an end thereof extending inwardly and shaped to receive an end of the
fingers 240°. An 1nner surface of the outer wedge 226’ 1s shaped to receive the inner wedge
227,

The outer and inner wedges 226°,227° are insertable over the box end 224b’ to close the
fingers 240’ about the pin end 224a’. The outer and inner wedges 226°,227° may be positioned
about the box end 224b’ before the pin end 224a’ 1s inserted mto the box end 224b’°. The outer
and mner wedges 226°, 227’ may be secured in position about the fingers 240’ with connectors
228, such as bolts.

The pin and box ends 224a’,b are mated such that loads are distributed using locking
surfaces 237a’,b’ and grooves 239a’,b’ similar to the locking surfaces 237a,b and grooves 239a,b
previously described with respect to Figures 2A-2C. The outer and inner wedges 226°, 227
provide additional support about the fingers 240° to facilitate engagement between the locking
surfaces 237a’,b’ and the grooves 239a’,b’.

The tubular connection 220’ includes a bracket assembly 2317 positioned about the upper
tubular 218a’ and the lower tubular 218b’°. The bracket assembly 2317 1s similar to the bracket
assembly 231 for supporting conduits 222a’b’, such as the conduits 122 of Figure 1. In the
configuration of Figures 4A-5D, the bracket assembly 231° includes an pin flange 246a’° and a
box flange 246b’° with conduits 222a’°,b’ therebetween. The pin flange 246a’ 1s positionable

10
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circumferentially about the tubular 218a° on external shoulder 234a’, and the box flange 246b° 1s
positionable circumferentially about the tubular 218b’ on external shoulder 234b’. The external
shoulders 234a’,b’ may provide the tubing 233° with additional thickness for supporting the
flanges 246a’,b’ about the tubulars 218a’,b’.

The pin and box flanges 246a’,b’ may have one or more holes 250’ therethrough for
recerving one or more conduits 222a’b’. The conduits 222a’,b’ may be 1in one or more portions
connected to the pin and box flanges 246a’,b” as shown 1n Figure 4A. Additional conduit
portions may be connected to both ends of the conduits 222a’°,b’ to form a chain of conduit
extending along the tubulars 218a’,b’, similar to the conduit 122 of Figure 1. Connectors 2527,
such as a nut, are positionable about the box flange 246b’ for securing conduits 222a’,b’ in the
flanges 246a’,b’. As shown 1n Figure 4B, the nuts 2527 are threadably connectable to the box
flange 246,b’ and to the conduits 222a’,b’.

The pin and box flanges 246a’,b” are each shown as flanged shaped portions encircling
the upper and lower tubulars 218a’,b’. Each flange 246a’,b’ has an elliptical ring 246a’,b’ for
supporting a choke conduit 222a’ and a kill conduit 222b’and other cable conduits (not shown).
The pin and box flanges 246a’,b’ may also be configured for connection about the upper and
lower external shoulders 224a’,b’. The pin and box flanges 246a’,b’ may also be configured to
support and or receive the outer wedge 216° when positioned about the pin and box ends
224a’,b’.

As further shown 1n Figure 4B, various components, such as the outer wedge 226 and
the nuts 252” may be provided with threaded connections for engaging the pin and/or box flanges
246a’,b’. Tubing 233’ may also be integrally formed with, permanently affixed to and/or
removably attached to the pin and box ends 224a’,b’. Various conduits and tubings, such as
conduits 222a’,b’ and tubing 233°, may be connected to the threaded connection 220’ to form the
riser as shown in Figure 1.

Figures SA-5D show schematic views of portions of the alternate tubular connection 220’
in various stages of assembly. Figure SA shows the box end 224b’ with the conduits 222a’,b’ on
cither side thereof. Connectors (e.g., nuts) 2527 are positioned on the conduits 222a’,b’. In
Figure 5B, the box end 224b” with the box flange 246b’ positioned therecon and with the conduits
222a’,b’ and nuts 252’ secured to the box flange 246b’. Figure 5C shows the inner wedge 227
positioned about the box end 246b’ with conduits 222a’,b’ therein. Figure 5D shows the outer

11
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wedges 226’ positioned about the mner wedge 227°.

While the tubulars and threaded connections provided herein are depicted 1n specific
configurations, 1t will be appreciated by one of skill in the art that the configurations may be
varied, for example, to adapt to various riser configurations. In another example, the bracket
assembly 231, 2317 and/or holes 250,250 may be configured to receive the desired number and
size of conduits 122,222a,b,a’,b’. The tubulars and/or threaded connections may be modularly
configurable as desired. The size and configuration of the tubulars 218a,a’,b,b” may be selected
for the desired application, and the tubular connection 220,220 may be selected for connection
therewith. The tubulars and/or tubular connections may be permanently assembled (e.g., by
welding), or removably assembled (e.g., by threading).

The tubulars used herein may be tubulars with the pin end 224a at one end and the box
end 224b at the other end, such as depicted in Figure 3. The tubulars may be made of the same
material as conventional tubulars. The tubular are described as upper and lower according to the
orientation depicted in Figures 2A-2C, 4A-5B with the pin end 224a,a’ at a lower end and a box
end 224b,b’ at an upper end, but could be 1n any orientation as selected. The pin portions
235a,a’ and/or the box portions 235b,b’ may be formed integrally with or separate from the
external shoulders 234a,a’,b,b’” and/or tubing 233,233°. The pin portion 235a,a’ and the box
portion 235b,b” may be welded or otherwise joined with the external shoulders 234a,a’,b,b’
and/or the tubular body 233,233".

Figure 6 depicts a method 600 of connecting tubulars. The method 600 involves
providing (662) adjacent tubulars with a tubular connection, such as those described herein. The
method also involves inserting (664) the pin end of a second of the plurality of tubulars in the
box end of the first of the plurality of tubulars, and distributing (665) the loads along a load
interference defined between the adjacent tubulars by cooperatively engaging an inner locking
surface of the plurality of fingers of the first tubular with an outer locking surface of the pin end
of the second tubular.

The method may also involve selectively extending (668) the plurality of fingers, closing
(670) the plurality of fingers about the pin end of the first of the plurality of tubulars, securing
(672) at least one wedge about the closed plurality of fingers, positioning (674) a first flange
about the box end of the adjacent tubulars, securing (676) at least one conduit in the first flange,

positioning (678) a second flange about the pin end of the adjacent tubulars.

12
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The steps may be performed 1in any order, and repeated as desired.

It will be appreciated by those skilled 1n the art that the techniques disclosed heremn can
be implemented for automated/autonomous applications via software configured with algorithms
to perform the desired functions. These aspects can be implemented by programming one or
more suitable general-purpose computers having appropriate hardware. The programming may
be accomplished through the use of one or more program storage devices readable by the
processor(s) and encoding one or more programs of instructions executable by the computer for
performing the operations described herein. The program storage device may take the form of,
¢.g., on¢ or more floppy disks; a CD ROM or other optical disk; a read-only memory chip
(ROM); and other forms of the kind well known 1n the art or subsequently developed. The
program of instructions may be "object code,"” 1.€., 1n binary form that 1s executable more-or-less
directly by the computer; in "source code" that requires compilation or interpretation before
execution; or in some intermediate form such as partially compiled code. The precise forms of
the program storage device and of the encoding of instructions are immaterial here. Aspects of
the subject matter may also be configured to perform the described functions (via appropriate
hardware/software) solely on site and/or remotely controlled via an extended communication
(c.g., wireless, internet, satellite, etc.) network.

While the embodiments are described with reference to various implementations and
exploitations, 1t will be understood that these embodiments are 1llustrative and that the scope of
the inventive subject matter 1s not limited to them. Many variations, modifications, additions
and 1mprovements are possible. For example, one or more brackets, wedges and or fingers may
be positioned about the tubulars and/or risers as desired. Also, features of the tubular connection
220 may be used with the alternate tubular connection 220’ and vice versa.

Plural instances may be provided for components, operations or structures described
herein as a single instance. In general, structures and functionality presented as separate
components 1n the exemplary configurations may be implemented as a combined structure or
component. Similarly, structures and functionality presented as a single component may be
implemented as separate components. These and other variations, modifications, additions, and

improvements may fall within the scope of the inventive subject matter.
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CLAIMS:

1. A tubular connection for joining adjacent tubulars of a tubular string for

passage of fluid therethrough, the tubular connection comprising:

a pin end at an end of a first of the adjacent tubulars, the pin end having an

outer locking surface; and

a box end at an end of a second of the adjacent tubulars, the box end having a
plurality of fingers at an end thercof with slots therebetween, the plurality of fingers
selectively extendable for placement about the pin end of the first of the adjacent tubulars, the
plurality of fingers having an inner locking surface for interlocking engagement with the outer

locking surface of the pin end whereby loads are distributed between the adjacent tubulars;

and

at least one wedge adjustably securable to the box end with a connector for

securing the plurality of fingers about the pin end.

2. The tubular connection of Claim 1, further comprising a bracket assembly

comprising a pin flange positionable about the pin end and a box flange positionable about the

box end of the adjacent tubulars.

3. The tubular connection ot Claim 2, wherein the pin end has a pin shoulder for

supporting the pin flange and the box end has a box shoulder for supporting the box tlange.

4. The tubular connection of Claim 2, wherein the pin flange and the box flange

have holes for supporting a conduit therethrough.

5. The tubular connection ot Claim 2, wherein the bracket assembly further
comprises at least one connector for securing the at least one conduit in the pin and box

flanges.

6. The tubular connection of Claim 1, wherein the at least one wedge comprises

an external wedge securable about the plurality of fingers.

14
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7. The tubular connection of Claim 1, wherein the at least one wedge comprises

an inner wedge and an outer wedge securable about the plurality of fingers.

8. The tubular connection of Claim 1, wherein the external wedge has a curved

rim for receiving an end of the plurality of fingers.

9. The tubular connection of Claim 1, further comprising a connector for securing

the at least one wedge about the box end.

10. The tubular connection of Claim 1, wherein the inner and outer locking

surfaces comprise a plurality of interlocking grooves.

11. The tubular connection of Claim 1, further comprising a seal ring positionable

along an interior of the pin end and an interior of the box end for forming a seal therebetween.

12. The tubular connection of Claim 11, further comprising at least one gasket

positionable about the seal ring.

13. The tubular connection ot Claim 1, wherein the box end has a shoulder for

receiving the pin end with a gap therebetween.

14. The tubular connection of Claim 1, wherein the box end terminates 1n a tapered
edge.
13. A tubular of a tubular string for passage of fluid therethrough, the tubular
comprising;:

a tubing;

a pin end at a first end of the tubing, the pin end having an outer locking

surface:

a box end at a second end of the tubing, the box end having a plurality of
fingers at an end thereof, the plurality of fingers selectively extendable for placement about

the pin end of an adjacent tubular, the plurality of fingers having an inner locking surface for
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interlocking engagement with the outer locking surface ot the pin end of the adjacent tubular

whereby loads are distributed between the adjacent tubulars; and

at least one wedge positionable about the box end for securing the plurality of

fingers about the pin end.

16. The tubular of Claim 15, further comprising a bracket assembly comprising a

pin flange positionable about the pin end and a box flange positionable about the box end.

17. The tubular of Claim 16, wherein the pin flange and the box flange have at

least one hole therethrough for receivingly supporting at least one conduit.

18. The tubular of Claim 15, wherein the at least one wedge comprises an external

wedge securable about the plurality of fingers.

19. The tubular of Claim 15, wherein the at least one wedge comprises an inner

wedge and an outer wedge securable about the plurality of fingers.

20. The tubular of Claim 15, wherein the inner and outer locking surfaces comprise

a plurality of interlocking grooves.

21. The tubular of Claim 15, wherein the plurality of fingers are spreadable by

advancing a wedge tool into the box end.

22. A method of connecting a plurality of tubulars to form a tubular string for

passage of fluid therethrough, the method comprising:

providing adjacent tubulars of the plurality of tubulars with a tubular

connection as in Claim 1 therebetween:

inserting the pin end of the first of the adjacent tubulars 1n the box end of the

second of the adjacent tubulars;

securing the at least one wedge about the plurality of fingers; and
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distributing the loads between the adjacent tubulars by cooperatively engaging
the inner locking surface of the plurality of fingers of the box end with the outer locking

surface of the pin end.

23. The method of Claim 22, further comprising selectively spreading the plurality
of fingers.
24, The method of Claim 23, further comprising closing the plurality of fingers

about the pin end of the tirst of the plurality of tubulars.

235. The method of Claim 22, further comprising positioning a box flange about the

box end of the adjacent tubulars.

26. The method of Claim 22, further comprising positioning a pin flange about the

pin end of the adjacent tubulars.

27. The method of Claim 26, further comprising supporting at least one conduit

with the pin flange and the box tlange.

28. The method of Claim 26, further comprising threadedly connecting the pin

flange and the box flange with the at least one wedge.

29, The method of Claim 26, wherein the at least one wedge comprises an inner
wedge and outer wedge, the method further comprising positioning the inner wedge about the

plurality of fingers and positioning the outer wedge about the inner wedge and receiving an

end of the plurality of fingers in a rime of the outer wedge.

30. A bracket assembly for connecting adjacent tubulars of a tubular string tor
passage of fluid therethrough, each of the adjacent tubulars having a pin end and a box end,

the bracket assembly comprising:

a pin flange positionable about the pin end of a first of the adjacent tubulars;

a box flange positionable about the box end of a second ot the adjacent

tubulars: and
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at least one wedge securable about the box end of the second of the adjacent

tubulars:

wherein the pin tlange and the box flange have corresponding holes tor

supporting the at least one conduit therethrough.

31. The bracket assembly of Claim 30, further comprising at least one connector

for securing the at least one conduit to the pin and box tlanges.

32. The bracket assembly of Claim 30, wherein the pin and box flanges are

removably connectable to the pin and box ends.

33. The bracket assembly of Claim 30, wherein the pin and box flanges are atfixed

to the pin and box ends.

34, The bracket assembly of Claim 30, wherein the pin and box tlanges are

removably connectable to the at least one wedge.

35. The bracket assembly of Claim 30, wherein the at least one wedge 1s

threadably connectable to the pin flange and the box tlange.

36. The bracket assembly of Claim 30, wherein the at least one wedge comprises

an external wedge.

37. The bracket assembly of Claim 30, wherein the at least one wedge comprises

an inner wedge and an outer wedge.

38. The bracket assembly of Claim 37, wherein the outer wedge has a rim for

recetving the box end.

39. The bracket assembly ot Claim 30, wherein the box end has a plurality of
fingers at an end thereot with slots therebetween, the plurality of tingers selectively

extendable for placement about the pin end of the second of the plurality of tubulars.
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4(). The bracket assembly of Claim 30, wherein the conduit 1s one of a choke, kill,

hydraulics, riser fill up, electrical, fluid or combinations thereof.
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PROVIDING ADJACENT TUBULARS WITH A TUBULAR
CONNECTION

INSERTING A PIN END OF A SECOND TUBULAR INTO
FINGERS AT A BOX END OF A FIRST TUBULAR

DISTRIBUTING THE LOADS ALONG A LOAD INTERFERENCE
DEFINED BETWEEN THE ADJACENT TUBULARS BY
COOPERATIVELY ENGAGING AN INNER LOCKING

SURFACE OF THE FINGERS OF THE FIRST TUBULAR
WITH AN OUTER LOCKING SURFACE OF THE PIN END

OF THE SECOND TUBULAR

SELECTIVELY EXTENDING THE FINGERS

CLOSING THE FINGERS ABOUT THE PIN END OF
THE TUBULARS

SECURING AT LEAST ONE WEDGE ABOUT THE
CLOSED FINGERS

POSITIONING A FIRST FLANGE ABOUT THE BOX END
OF THE TUBULARS

SECURING AT LEAST ONE CONDUIT IN THE FIRST
FLANGE

POSITIONING A SECOND FLANGE ABOUT THE PIN END
OF THE TUBULARS
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