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PLUG AND PUMP SYSTEM FOR ROUTING 
PRESSURIZED FLUID 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present invention is a divisional of U.S. patent 
application Ser. No. 13/041,656, Attorney Docket No. 2009 
IP-028903U1, entitled “Plug and Pump System for Routing 
Pressurized Fluid filed on Mar. 7, 2011, the entire disclosure 
of which is incorporated herein by reference. 

BACKGROUND 

0002 The present disclosure generally relates to systems 
and methods for routing fluids applicable to well operations 
and, at least in Some embodiments, to systems and methods 
for routing fluids to wellheads. 
0003. At a drilling site, there is often a need for conveying 
fluids at high pressure (e.g., 5,000-20,000 pounds per square 
inch working pressure) between fluid delivery system com 
ponents. Assemblies having parallel-connected rigid inter 
connections have been used to facilitate the delivery of fluids 
under high-pressure. These rigid interconnections typically 
utilize standardized pipes (known as 'straight discharge 
joints') and fittings, customizing the number of parallel lines 
and the number of straight discharge joints per line for the 
needs of each particular site. For example, four to six lines of 
pipe that is about 3 or 4 inches in diameter may be required. 
0004 Connections from the wellhead to the docking sta 
tion sometimes extend up to hundreds of feet. For delivery of 
fluids under Substantial pressure, the connections may be 
staked securely to the ground. Connecting to the wellhead 
also often involves working several feet above ground level— 
often an unsafe and hazardous operation. Discharge joints 
and fittings are typically individually transported, unloaded 
from a transport vehicle, carried, connected, unconnected, 
and reloaded onto a transport vehicle. This often requires 
Substantial time and effort and is associated with significant 
hazards. 

0005 Swivels and elbows are often used to allow adjust 
ment between fixed components. However, in many applica 
tions, the added weight and area required for these connec 
tions is disadvantageous. Adjustment of the pipe 
configuration for size and orientation can significantly slow 
the fabrication and assembly of the installation, resulting in 
the loss of time, labor, and financial resources. Also, a greater 
number of fittings results in a greater number of potential leak 
points. And many conventional systems attempt to prevent 
pipe erosion damage by distributing fluid Volumes to multiple 
parallel lines, thereby dividing the fluid volume sustained by 
each line. 

0006 Fittings between straight discharge joints often uti 
lize connecting or tightening devices, such as hammer unions. 
Hammer unions may be tightened using a hammer to hit the 
lugs on the wing union nut. Space constraints and sometimes 
location often make the rotation of the threaded devices dif 
ficult. For example, in confined spaces and/or in elevated 
locations, it is often difficult to hammer the wing nut. Often 
times, the hammer will glance off the lug or will miss the lug 
completely. Such situations can be a safety hazard to the 
operator and may also cause damage to other personnel or to 
other equipment. 
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SUMMARY 

0007. The present disclosure generally relates to systems 
and methods for routing fluids applicable to well operations 
and, at least in Some embodiments, to systems and methods 
for routing fluids to wellheads. 
0008. In one aspect, a plug and pump system for routing 
pressurized fluid from a fluid source is disclosed. The system 
includes a platform and a docking station interface mounted 
on the platform and including multiple points of articulation. 
A wellhead interface is mounted on the platform and includes 
multiple points of articulation. The docking station interface 
and the wellhead interface are configured to route pressurized 
fluid from a fluid source. 
0009. In another aspect, a mobile plug and pump system 
for routing pressurized fluid from a fluid source is disclosed. 
The system includes a vehicle and a first articulating piping 
assembly mounted on the vehicle and including a first pres 
Sure-locking Swivel assembly. A second articulating piping 
assembly is mounted on the vehicle and includes a second 
pressure-locking Swivel assembly. The first articulating pip 
ing assembly and the second articulating piping assembly are 
configured to cooperatively route pressurized fluid. 
0010. In yet another aspect, a method for routing pressur 
ized fluid from a fluid source is disclosed. The method 
includes attaching a docking station line of a plug and pump 
system to a docking station and attaching a wellhead line of 
the plug and pump system to a wellhead. The method further 
includes flowing fluid through one or more of the docking 
station line and the wellhead line, where the plug and pump 
system includes a platform. The docking station line is 
mounted on the platform and includes a first pressure-locking 
swivel assembly. The wellhead line is mounted on the plat 
form and includes a second pressure-locking Swivel assem 
bly. The docking station line and the wellhead line each 
include high-pressure piping. The docking station line and the 
wellheadline are configured to allow fluid to flow between the 
two lines. 
0011. In still another aspect, a pressure-locking swivel 
assembly is disclosed. The pressure-locking Swivel assembly 
includes a first hub having a first cavity extending there 
through and a second hub having a second cavity extending 
therethrough, the second hub disposed generally opposite the 
first hub. The pressure-locking swivel assembly also includes 
an external retainment assembly disposed about a first hub 
portion of the first hub and a second hub portion of the second 
hub. At least one of the first and second hubs is rotatable when 
the first and second hubs do not bearan internal fluid pressure. 
Rotation of the at least one of the first and second hubs is 
inhibited when the first and second hubs bear a second inter 
nal fluid pressure. 
0012. The features and advantages of the present disclo 
sure will be apparent to those skilled in the art. While numer 
ous changes may be made by those skilled in the art, Such 
changes are within the spirit of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013. A more complete understanding of the present 
embodiments and advantages thereof may be acquired by 
referring to the following description taken in conjunction 
with the accompanying drawings, in which like reference 
numbers indicate like features. These drawings illustrate cer 
tain aspects of some of the embodiments of the present inven 
tion, and should not be used to limit or define the invention. It 
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should be understood that, for the sake of clarity, certain 
elements may have been omitted from the drawings. 
0014 FIG. 1 illustrates a schematic perspective view of 
one example plug and pump system, in accordance with cer 
tain embodiments of the present disclosure. 
0015 FIG. 2 illustrates a schematic perspective view of 
one example plug and pump system with the piping in a 
retracted position, in accordance with certain embodiments 
of the present disclosure. 
0016 FIG. 3 shows a cross-sectional view of a pressure 
locking Swivel assembly in accordance certain exemplary 
embodiments of the present disclosure. 
0017 FIG. 4 shows an exploded view of that pressure 
locking Swivel assembly. 
0018 FIG.5 shows a cross-sectional view of another pres 
Sure-locking Swivel assembly in accordance certain exem 
plary embodiments of the present disclosure. 
0019 FIG. 6 shows an exploded view of that pressure 
locking Swivel assembly. 

DESCRIPTION 

0020. The present disclosure generally relates to systems 
and methods for routing fluids applicable to well operations 
and, at least in Some embodiments, to systems and methods 
for routing fluids to wellheads. 
0021 Illustrative embodiments of the present disclosure 
are described in detail herein. In the interest of clarity, not all 
features of an actual implementation are described in this 
specification. It will of course be appreciated that in the 
development of any such actual embodiment, numerous 
implementation-specific decisions must be made to achieve 
developers specific goals, such as compliance with system 
related and business-related constraints, which will vary from 
one implementation to another. Moreover, it will be appreci 
ated that such a development effort might be complex and 
time-consuming, but would nevertheless be a routine under 
taking for those of ordinary skill in the art having the benefit 
of the present disclosure. 
0022. Certain embodiments according to the present dis 
closure provide for plug and pump systems. One purpose of 
plug and pump systems according to embodiments of this 
disclosure is to reduce health, safety, and/or environmental 
risks associated with rigging up, rigging down, and operating 
fluid delivery system equipment when connecting a docking 
station to a wellhead. For example, minimizing health and 
safety risks may be achieved by reducing lifting, carrying, 
and hammering during rig-up and rig-down; minimizing 
environmental hazards may be achieved by reducing poten 
tial leak points between a docking station and a wellhead. 
Another purpose of plug and pump systems according to 
embodiments of this disclosure is to provide value to custom 
ers or end-users by minimizing down time and job interrup 
tions, while maximizing efficiency of rig-up/rig-down and 
maximizing reliability of operation. 
0023. As used herein, the term "docking station' generally 
refers to an interface to a well site arrangement that may 
include a manifold system-located, at least temporarily, at the 
well site—that may connect directly or indirectly to one or 
more pumps, reservoirs, storage bins, blending equipment, 
and/or other components of a fluid preparation and delivery 
system. Another purpose is to decrease the amount of time 
required to rig up and rig down discharge manifoldequipment 
from a docking station to a wellhead. Yet another purpose is to 
decrease the number of potential leak points between a dock 
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ing station and a wellhead. Each of these purposes also con 
tributes to an overall reduction in operating expenses. 
0024 Conventional rig-up systems might comprise four 
lines, each four inches in diameter, between the discharge 
manifold of a docking station and the wellhead. Depending 
on the dimensions and layout of the drill site, several straight 
discharge joints may be required for each line. A hammer 
union typically would be required at each end of each straight 
discharge joint and other necessary components during rig 
up; a disunion typically would be required during rig-down. 
For example, in the case of four or five straight discharge 
joints for each line, this may result in twelve or more oppor 
tunities for hammer injuries per line. Similarly, each union 
and each disunion typically requires a heavy lift, resulting in 
twelve or more opportunities for heavy lift injuries per line. 
And, overall, such conventional systems might provide 100 or 
more opportunities for injury during rig-up/down, for 
example. Moreover, there could be other fittings in such lines 
that further increase the opportunities for injury. 
0025. In contrast, according to an embodiment of the 
invention, a plug and pump system would require only a 
single, manually implemented connection of a wellhead 
flange adapter. Opportunities for injury would therefore 
include only (1) lifting to connect the adapter, (2) connecting 
the adapter, (3) disconnecting the adapter, and (4) lifting to 
remove the adapter. Generally, a plug and pump system com 
prises a number of elements working in concert towards 
achieving the aforementioned advantages while conforming 
to the dimensions and layout of various drill sites. For 
example without limitation, the distance between a docking 
station and a wellhead may be between about 5 feet and about 
100 feet, and a wellhead height may be between about 5 feet 
and about 25 feet. 
0026 FIG. 1 shows a schematic perspective view of one 
example plug and pump system 100, in accordance with 
certain embodiments of the present disclosure. The system 
100 may comprise a platform 105 on which the well interface 
110 and the manifold interface 115 may be mounted. Fluid 
may flow between a docking station 135 and a wellhead 140 
through: the manifold interface 115, including one or more 
docking station lines 120; the well interface 110, including 
one or more wellheadlines 130; and the interface equipment 
125 between the manifold interface 115 and the well interface 
110. Accordingly, the manifold interface 115, the interface 
equipment 125, and the well interface 110 are configured to 
be in fluid communication with each other, the docking sta 
tion 135, and the wellhead 140. 
0027. To minimize the number of connections, the mani 
fold interface 115 may comprise a single docking station line 
120 capable of accessing one or more wellheads from a single 
platform position, and the well interface 110 may comprise a 
single wellheadline 130. The single lines may be capable of 
delivering fluid at similar rates and pressures that would have 
previously required multiple lines. In some embodiments, it 
may be advantageous to configure the plug and pump system 
100 so that the piping between a wellhead 140 and a docking 
station 135 comprises more than a single line. For example, 
additional lines may be useful to provide higher fluid pump 
ing rates, separated fluid flows, simultaneous bi-directional 
fluid flow, or system redundancy. Any optimum number of 
required lines may determined for a given set of operational 
conditions. 

0028. The well interface 110 and the manifold interface 
115 may each include any components of a Surface pipe 
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string, including straight discharge joints, connections, cou 
plings, elbows, Swivel joints, valves, plugs, detectors and 
measurement equipment, etc. Exemplary Suitable piping may 
include 7-inch, 10,000 psi wip (pounds per square inch work 
ing pressure) Big Inch R. Flow Lines or any Suitable piping of 
any suitable variation in ratings. Other Suitable components 
may also include, for example without limitation, 7-inch, 
10,000 psi wip hydraulic end connectors; 7-inch, 10,000 psi 
wp swivel connectors; 7-inch, 10,000 psi wp static connec 
tors; 7-inch, 10,000 psi wip check valves: 4-inch, hydraulic 
relief valves; and 4-inch, 10,000 psi wip union connections 
with isolation valves. It should be understood that any suit 
able components of any suitable variation in ratings may be 
utilized in accordance with the present disclosure. 
0029. In some embodiments, the plug and pump system 
100 may comprise large, high-flow-rate, high-pressure pip 
ing. For example, Suitable piping may be between about 3 
inches and about 10 inches in diameter. In certain embodi 
ments, suitable piping may be about 7 inches in diameter. As 
would be understood by one of ordinary skill in the art with 
the benefit of this disclosure, larger diameter piping may be 
generally less flexible, thereby being more self-supporting. 
0030. As a nonlimiting example, suitable piping may be 
capable of delivering fluids at rates of over about 50 barrels 
perminute (BPM). In certain embodiments, suitable piping 
may be capable of delivering fluids at a rate of about 100 
BPM. Suitable piping may be capable of withstanding fluid 
pressures of over about 5,000 pounds per square inch (psi) 
working pressure (“wp'). In certain embodiments, suitable 
piping may be capable of withstanding fluid pressures of 
about 10,000 psi wp. In some embodiments, suitable piping 
may even be capable of withstanding fluid pressures of about 
20,000 psi wp. 
0031. A crane 145 may be mounted on the platform 105 or 
on the vehicle chassis near the platform 105. The crane 145 
may provide lifting, positioning, or Support of components of 
the plug and pump system 100 during rig-up/down. The crane 
145 also may be utilized to provide additional stability during 
pumping operations. The crane 145 may be similar in many 
respects to conventional industrial cranes. However, to meet 
the requirements of the plug and pump system 100, a Suitable 
crane 145 may be sized to provide adequate lifting capacity 
for the large, high-flow-rate, high-pressure piping, while also 
being collapsible and lightweight to provide portability of the 
plug and pump system. By way of example without limita 
tion, suitable cranes may be capable of lifting about 13,000 
lbs. with a horizontal reach of about 10 feet retracted, and 
about 3,000 lbs. with a horizontal reach of about 44 feet 
extended. When stowed for transportation, the height of the 
crane 145 (above the platform 105) may be no more than 
about 7 feet; the width may be no more than about 8.25 feet, 
and the length may be no more than about 3.5 feet. The weight 
of the crane without counter weights may be no more than 
about 4 tons. Exemplary cranes, which may be suitable for 
certain embodiments, may include certain models provided 
by Cormach, for example, model number 27,700. 
0032. The platform 105 may be fixed, or it may be 
mounted on a mobile vehicle 155, such as a truck, trailer, rail 
car, dolly, boat, ship, barge, etc. The plug and pump system 
100, thereby, may be capable of conveying fluids between the 
docking station 135 and the wellhead 140. It should be under 
stood that the plug and pump system 100 may be capable of 
conveying fluids between one or more docking stations and 
one or more wellheads from a single or multiple vehicle 
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positions. In embodiments wherein the platform 105 is 
mounted on a mobile vehicle 155, the vehicle 155 may be 
selected to better conform to the site-specific dimensions and 
layout. For example, in some embodiments, the vehicle 155 
may be capable of parking in a space no more than about 8 feet 
by about 40 feet. An example of a suitable vehicle may be a 
Kenworth T800, or another similar commercially available 
vehicle. 
0033. In some embodiments, one or more quick connec 
tors 150 may be utilized to connect the plug and pump system 
100 to the docking station 135 or the wellhead 140. The quick 
connectors 150 may be locally or remotely operated. For 
example, the piping components of the well interface 110 and 
the manifold interface 115 may be fitted with one or more 
quick connectors 150. In many respects, quick connectors 
150 may be similar to conventional quick connects. For 
example, a quick connector 150 may be of a large, conical 
shape to allow for a tolerance of several inches when posi 
tioning the quick connector 150 above the wellhead 140 with 
the crane 145. A suitable quick connector for some embodi 
ments would include a conical-shaped seal. To improve ease 
and safety of use, Suitable quick connectors may have a coni 
cal, or quasi-conical, section to accommodate and correct 
Some initial misalignment of the connector and the wellhead 
140, thereby facilitating proper final alignment. While quick 
connectors 150 may provide certain advantages, it should be 
understood that conventional manual connectors may be used 
in lieu of quick connectors 150. 
0034. As shown in FIG. 1, the well interface 110 and the 
manifold interface 115 are shown in extended positions. FIG. 
2, by contrast, shows a schematic perspective view of 
example plug and pump system 100 with piping in a retracted 
position, in accordance with certain embodiments of the 
present disclosure. A retracted position facilitates storage 
and/or transport of the plug and pump system 100. 
0035. The plug and pump system 100 may comprise high 
capacity, lightweight couplings, such as Swivels and elbows. 
By way of example without limitation, the elbow assemblies 
may be capable of bearing fluids flowing at rates of over about 
50 or 100 BPM and withstanding fluid pressures of over about 
5,000 or 10,000 psi wip. The couplings may be relatively 
lightweight may facilitate the overall weight of the lines may 
be supported by the structure of the lines and the lift of the 
CaC. 

0036. Each of the well interface 110 and the manifold 
interface 115 may allow for multiple, adjustable orientations 
of the well interface 110 and the manifold interface 115 that 
may facilitate arrangement of the plug and pump system 100 
and connections to the docking station 135 and to the well 
head 140. As depicted, the well interface 110 may include 
multiple swivel assemblies and elbows 110A 110B, 110C, 
and 110D, with at least one face of each elbow providing a 
point of articulation. In similar fashion, the manifold inter 
face 115 may include multiple swivel assemblies and elbows 
115A, 115B, 115C, and 115D, with at least one face of each 
elbow providing a point of articulation. One or more of the 
elbows may include one or more Swivels configured to allow 
rotational positioning of the adjoining pieces. 
0037. As depicted, each of the well interface 110 and the 
manifold interface 115 includes five points of articulation. 
However, it should be understood that alternative embodi 
ments may include 1, 2, 3, 4, or any number of points of 
articulation, as may be desired. Accordingly, the well inter 
face 110 and the manifold interface 115 may be capable of 
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adjustable extension and retraction and may be adjustable to 
accommodate equipment connections in spite of parking mis 
alignment, for example. In addition, the well interface 110 
and the manifold interface 115 may be adjustable to accom 
modate variations in elevations and positions of the equip 
ment, including docking station and wellhead positions. 
Thus, the well interface 110 and the manifold interface 115 
may provide flexibility in the configuration of the piping 
between the wellhead 140 and the docking station 135, 
thereby being adaptable to the site-specific dimensions and 
layout. 
0038 Accordingly, the docking station line 120 and the 
wellhead line 130 may each comprise several straight dis 
charge joints, connected by elbows, Swivels, or other cou 
plings. The components of each line may be assembled prior 
to transportation of the plug and pump system 100 to the job 
site. The Swivels may allow the lines of the plug and pump 
system to conform to the dimensions and layout of the job site 
without the added steps of separating and reconnecting the 
components of the lines. The plug and pump system 100 may 
be rigged up and rigged down without any separating or 
reconnecting of the components of the lines. This may, 
thereby, minimize on-site labor, time, and opportunities for 
injury. In some instances, it may be beneficial to assemble or 
disassemble components of the plug and pump system 100 at 
the job site. 
0039. The interface equipment 125 may include prime-up/ 
bleed-down chokes, pop-off relief valves, remote control 
valves, radioactive densometers, pressure transducer ports, 
and other equipment typically used in conjunction with 
pumping jobs. Exemplary interface equipment 125 may 
include 7-inch, 10,000 psi wip densometers. Integrating such 
equipment into the plug and pump system 100 may reduce 
on-site installations, thereby saving time and minimizing 
opportunities for injuries at the well site. 
0040. The plug and pump system 100 may also include 
one or more holding tanks (not shown). The one or more 
holding tanks may receive waste fluid from one or more of 
pre-job pump priming, post-job bleed-down of the high pres 
sure lines, and fluid from the pop-off relief valve in case of 
overpressure. The one or more holding tanks may be mounted 
on the platform or under the platform. The one or more 
holding tanks may be gravity-drained to a pit, or the draining 
could be pump-assisted. Additionally, although not shown, 
the system may also include multiple or Supplemental out 
riggers for added Stability, which may be especially advanta 
geous in embodiments with larger cranes. 
0041. One or more of the swivels may be pressure-locking 
swivel assemblies. For example, two to five of the swivels in 
each of the well interface 110 and the manifold interface 115 
may be pressure-locking Swivel assemblies. A pressure-lock 
ing swivel assembly may be rotatable in a free, or relatively 
free, manner when not internally pressurized. But, when suf 
ficiently pressurized fluid bears on the interior of the pres 
Sure-locking Swivel assembly, the assembly may lock a pip 
ing connection in place or at least inhibit its rotational 
movement with respect to the assembly. Pressure-locking 
swivel assemblies provide the benefit of being relatively com 
pact in length. As an additional benefit, pressure-locking 
swivel assemblies may weigh considerably lower than the 
standard ball bearing type of Swivel. The compact geometry 
and lower weight of the pressure-locking Swivel assemblies 
facilitate storage and deployment of the well interface 110 
and the manifold interface 115. 
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0042 FIG. 3 shows a cross-sectional view of a pressure 
locking Swivel assembly 200 in accordance certain exem 
plary embodiments of the present disclosure. FIG. 4 shows an 
exploded view of the pressure-locking swivel assembly 200. 
The pressure-locking swivel assembly 200 may include two 
tapered hubs 205 and 210, which may be generally opposed to 
one another. Each hub 205 and 210 may include a cylindrical 
seal pocket or cavity therein. In the exemplary embodiments 
of FIGS.3 and 4, one or both of the hubs 205 and 210 may be 
elbows, straight joints or tee-joints, such as those disclosed 
previously with respect to FIGS. 1 and 2, or cross joints, 
wye-joints, or laterals. 
0043. The pressure-locking swivel assembly 200 may 
have a bolted external retainment assembly. A seal-retaining 
member 215 may be disposed between the hubs 205 and 210. 
The seal-retaining member 215 may be made of a non-galling 
alloy that facilitates alignment of the hubs 205 and 210. 
0044 Elastomeric seals 220 and 225 may be respectively 
disposed between the hubs 205 and 210 and the seal-retaining 
member 215. In addition to what is depicted, various alterna 
tive seal arrangements may be implemented in the pressure 
locking swivel assembly 200. An alignment ring 230 may be 
disposed between the hubs 205 and 210 and about the seal 
retaining member 215 to provide radial support to the seal 
retaining member 215, particularly under extreme pressure 
conditions where radially directed forces bear on the seal 
retaining member 215. 
0045 An external retainment assembly 235 about the hubs 
205 and 210 and about the seal-retaining member 215 may be 
provided to retain the various parts. The external retainment 
assembly 235 may be a multi-piece external retainment 
assembly and may have a bolted configuration to provide 
retainment, as depicted in FIG. 4 for example, and may 
include various bolts, nuts, washers, and other retainment 
members. The external retainment assembly 235 may have 
recesses for receiving the alignment ring 230, and the align 
ment ring 230 may facilitate axial alignment of the external 
retainment assembly 235 with the longitudinal axis of the 
circular portions of the hubs 205 and 210. The alignment ring 
230 also may assure distribution of spacing or clearance 
between the external retainment assembly 235 and the hubs 
205 and 210 to allow for rotation under no-pressure condi 
tions. The bearing surfaces between the hubs 205 and 210 and 
the external retainment assembly 235 may have a 25-degree, 
or approximately 25-degree, angle, as depicted. However, 
that angle could vary depending on implementation. 
0046. As internal pressure is applied to the pressure-lock 
ing swivel assembly 200, resulting forces tend to separate the 
hubs 205 and 210 and force the hubs 205 and 210 against the 
matching angled Surfaces of the external retainment assembly 
235. With the increased forces of the internal pressure, the 
bearing forces of the hubs 205 and 210 and the external 
retainment assembly 235 increase. Increases in resistance to 
rotation of the hubs 205 and 210 correspond to increases of 
internal pressure. With sufficient internal pressure, the pres 
sure-locking swivel assembly 200 has sufficient resistance to 
lock the assembly 200 in position. 
0047 FIG. 5 shows a cross-sectional view of a pressure 
locking swivel assembly 300 in accordance certain exem 
plary embodiments of the present disclosure. FIG. 6 shows an 
exploded view of the pressure-locking swivel assembly 300. 
Similar to assembly 200, the pressure-locking swivel assem 
bly 300 may include two tapered hubs 305 and 310, which 
may be generally opposed to one another. Each hub 305 and 
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310 may include a cylindrical seal pocket or cavity therein. In 
the exemplary embodiments of FIGS. 5 and 6, one or both of 
the hubs 305 and 310 may be elbows, straight joints or tee 
joints, such as those disclosed previously with respect to 
FIGS. 1 and 2, or cross joints, wye-joints, or laterals. 
0048. The pressure-locking swivel 300 may be a boltless 
configuration. A seal-retaining member 315 may be disposed 
between the hubs 305 and 310. The seal-retaining member 
315 may be made of a non-galling alloy that facilitates align 
ment of the hubs 305 and 310. Elastomeric seals 320 and 325, 
Such as O-rings, may be respectively disposed between the 
hubs 305 and 310 and the seal-retaining member 315. In 
addition to what is depicted, various alternative seal arrange 
ments may be implemented in the pressure-locking Swivel 
assembly 300. An alignment ring 330 may be disposed 
between the hubs 305 and 310 and about the seal-retaining 
member 315 to provide radial support to the seal-retaining 
member 315, particularly under extreme pressure conditions 
that would otherwise cause the seal-retaining member 315 to 
expand. 
0049. An external retainment assembly 335 about the hubs 
305 and 310 and about the seal-retaining member 315 may be 
provided to retain the various parts. The external retainment 
assembly 335 may have two or more retainer portions 335A 
and 335B, as well as a containment ring 340 and a retainment 
ring 350. The containment ring 340 may have one or more 
internal tapered surfaces that bear against matching external 
tapered surfaces of the retainer portions 335A and 335B to 
position the retainer portions 335A and 335B near the hubs 
305 and 310 and near or against the alignment ring 330. While 
the tapered surfaces may be beneficial to the assembly, certain 
embodiments may have different forms, e.g., cylindrical Sur 
faces. The retainment ring 350 may retain the containment 
ring 340 in position. 
0050. One or more inner surfaces of the external retain 
ment assembly 335 abut one or more corresponding external 
surfaces of the alignment ring 330, and the alignment ring 330 
may facilitate axial alignment of the external retainment 
assembly 335 with the longitudinal axis of the circular por 
tions of the hubs 305 and 310. The alignment ring 330 also 
may assure distribution of spacing or clearance between the 
external retainment assembly 335 and the hubs 305 and 310 to 
allow for rotation under no-pressure conditions. The bearing 
surfaces between the hubs 305 and 310 and the external 
retainment assembly 335 may have a 25-degree, or approxi 
mately 25-degree, angle, as depicted. However, that angle 
could vary depending on implementation. 
0051. As internal pressure is applied to the pressure-lock 
ing swivel assembly 300, resulting forces tend to separate the 
hubs 305 and 310 and force the hubs 305 and 310 against the 
matching angled Surfaces of the external retainment assembly 
335. With the increased forces of the internal pressure, the 
bearing forces of the hubs 305 and 310 and the external 
retainment assembly 335 increase. Increases in resistance to 
rotation of the hubs 305 and 310 correspond to increases of 
internal pressure. With sufficient internal pressure, the pres 
sure-locking swivel assembly 300 has sufficient resistance to 
lock the assembly 300 in position. 
0052. As would be understood by one of ordinary skill in 
the art with the benefit of this disclosure, the configuration of 
the mountings on the platform 105 may vary, and certain 
configurations may provide advantages specific to certain 
applications. For example, FIGS. 1 and 2 illustrate one con 
figuration of platform mountings, referred to as fore 
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mounted. Alternative configurations of platform mountings, 
Such as an aft-mounted configuration, may be employed. 
Other configurations may also be utilized to provide for 
enhanced Stability during operations or transportation, 
weight distribution, manufacturing or transportation efficien 
cies, and accessibility to the piping, crane, quick connectors, 
or other equipment. 
0053. In some embodiments, the piping may be generally 
self-supporting. For example, as illustrated in FIG. 1, the 
docking station line 120 connects to the docking station 135 
at one end and to the interface equipment 125 at the other end, 
and is self-supporting between the two end-connections. In 
some embodiments, the crane 145 may be utilized to provide 
additional Support and stability to the piping. For example, as 
illustrated in FIG. 1, the wellhead line 130 connects to the 
interface equipment 125 at one end and to the wellhead 140 at 
the other end, and is supported and stabilized by the crane 
145. 

0054. In accordance with embodiments of the present 
invention, a method of the present invention may comprise 
attaching a docking station line to a discharge manifold of a 
docking station, attaching a wellhead line to a wellhead, 
performing a pumping job, detaching the wellheadline from 
the wellhead, and detaching the docking station line from the 
gathering manifold. In some embodiments, a crane may be 
utilized to lift and position the docking station line, the well 
head line, or both, during either the attaching or detaching 
steps. In certain embodiments, the crane may remain attached 
to the wellheadline during the pumping job. 
0055. Therefore, the present invention is well adapted to 
attain the ends and advantages mentioned as well as those that 
are inherent therein. The particular embodiments disclosed 
above are illustrative only, as the present invention may be 
modified and practiced in different but equivalent manners 
apparent to those skilled in the art having the benefit of the 
teachings herein. Furthermore, no limitations are intended to 
the details of construction or design herein shown, other than 
as described in the claims below. It is therefore evident that 
the particular illustrative embodiments disclosed above may 
be altered or modified and all such variations are considered 
within the scope and spirit of the present invention. While 
compositions and methods are described in terms of "com 
prising.” “containing, or “including various components or 
steps, the compositions and methods can also “consist essen 
tially of or “consist of the various components and steps. 
All numbers and ranges disclosed above may vary by some 
amount. Whenever a numerical range with a lower limit and 
an upper limit is disclosed, any number and any included 
range falling within the range is specifically disclosed. In 
particular, every range of values (of the form, “from about a to 
about b,” or, equivalently, “from approximately a to b,” or, 
equivalently, “from approximately a-b') disclosed herein is 
to be understood to set forth every number and range of 
values. Also, the terms in the claims have their plain, ordinary 
meaning unless otherwise explicitly and clearly defined by 
the patentee. Moreover, the indefinite articles “a” or “an as 
used in the claims, are defined herein to mean one or more 
than one of the element that it introduces. If there is any 
conflict in the usages of a word or term in this specification 
and one or more patent or other documents that may be 
incorporated herein by reference, the definitions that are con 
sistent with this specification should be adopted. 
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What is claimed is: 
1. A pressure-locking Swivel assembly, comprising: 
a first hub having a first cavity extending therethrough; 
a second hub having a second cavity extending there 

through, the second hub disposed generally opposite the 
first hub; and 

an external retainment assembly disposed about a first hub 
portion of the first hub and a second hub portion of the 
second hub: 

wherein at least one of the first and second hubs is rotatable 
when the first and second hubs do not bear an internal 
fluid pressure, and wherein rotation of the at least one of 
the first and second hubs is inhibited when the first and 
second hubs bear a second internal fluid pressure. 

2. The pressure-locking Swivel assembly of claim 1, 
wherein: 

the first hub portion comprises a first angled portion and the 
second hub portion comprises a second angled portion; 
and 

when the first and second hubs bear the second internal 
fluid pressure, the rotation of the at least one of the first 
and second hubs is inhibited, at least in part, by the first 
angled portion and second angled portion being forced 
against the external retainment assembly. 

3. The pressure-locking swivel assembly of claim 1, further 
comprising: 

an alignment ring interfacing the first and second hubs to 
facilitate spacing between the external retainment 
assembly and the first and second hubs. 
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4. The pressure-locking swivel assembly of claim 1, further 
comprising: 

a seal-retaining member between the first and second hubs. 
5. The pressure-locking swivel assembly of claim 4, further 

comprising: 
a first seal interfacing the first hub and the seal-retaining 

member, and 
a second seal interfacing the second hub and the seal 

retaining member. 
6. The pressure-locking swivel assembly of claim3, further 

comprising: 
a first seal interfacing the first hub and the seal-retaining 

member, and 
a second seal interfacing the second hub and the seal 

retaining member. 
7. The pressure-locking swivel assembly of claim 1, 

wherein: 

the external retainment assembly further comprises two or 
more retainer portions; and 

the pressure-locking Swivel assembly further comprises a 
containment ring having one or more internal Surfaces 
that bear against the two or more retainer portions. 

8. The pressure-locking swivel assembly of claim 7, further 
comprising: 

a retainment ring between the containment ring and the 
first or second hub. 
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