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TUNABLE FLOATING SEAL INSERT 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] 	This application claims priority to U.S. Non-Provisional Patent 

Application No. 12/775,414, entitled "Tunable Floating Seal Insert", filed on May 

6, 2010, which is herein incorporated by reference in its entirety. 

BACKGROUND 

[0002] 	This section is intended to introduce the reader to various aspects of 

art that may be related to various aspects of the present invention, which are 

described and/or claimed below. This discussion is believed to be helpful in 

providing the reader with background information to facilitate a better 

understanding of the various aspects of the present invention. Accordingly, it 

should be understood that these statements are to be read in this light, and not 

as admissions of prior art. 

[0003] 	As will be appreciated, oil and natural gas have a profound effect on 

modern economies and societies. Indeed, devices and systems that depend on 

oil and natural gas are ubiquitous. 	For instance, oil and natural gas are used for 

fuel to power modern civilization in a wide variety of mobile vehicles as well as 

stationary plants and factories of all kinds. 	Further, oil and natural gas are 

frequently used to heat homes during winter, and to manufacture an astonishing 

array of everyday products. 

[0004] 	In order to meet the demand for such natural resources, companies 

often invest significant amounts of time and money in searching for and 

extracting oil, natural gas, and other subterranean resources from the earth. 

Particularly, once a desired resource is discovered below the surface of the earth, 

drilling and production systems are often employed to access and extract the 

resource. These systems may be located onshore or offshore depending on the 

location of a desired resource. 	Further, such systems generally include a 

wellhead assembly through which the resource is extracted. These wellhead 
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assemblies may include a wide variety of components, such as various casings, 

valves, fluid conduits, and the like, that control drilling and/or extraction 

operations. For example, the wellhead assemblies may include a variety of 

hydraulically actuated equipment, such as a blowout preventer (BOP). 

[0005] 	As subsea installations migrate to greater depths, such as 10,000 ft or 

deeper, greater hydraulic pressures are required to overcome the hydrostatic 

pressure. As a result, the greater hydraulic pressures can increase the 

possibility of undesirable shockwaves traveling through the hydraulic lines and 

equipment upon opening and closing hydraulic valves. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] 	Various features, aspects, and advantages of the present invention will 

become better understood when the following detailed description is read with 

reference to the accompanying figures in which like characters represent like 

parts throughout the figures, wherein: 

[0007] 	FIG. 1 is a block diagram of a mineral extraction system in accordance 

with an embodiment of the present invention; 

[0008] 	FIG. 2 is a partial perspective view of a blowout preventer (BOP) 

having tunable conduit fitting assemblies in accordance with an embodiment of 

the present invention; 

[0009] 	FIG. 3 is an exploded perspective view of an embodiment of the 

tunable conduit fitting assembly of FIG. 2, illustrating a shock-dampening floating 

seal insert tuned to fluid dynamics (e.g., expected shockwaves) of the mineral 

extraction system; 

[0010] 	FIG. 4 is an assembled perspective view of an embodiment of the 

tunable conduit fitting assembly of FIG. 3; 

[0011] 	FIG. 5 is a cross-sectional side view of an embodiment of the tunable 

conduit fitting assembly of FIGS. 2-4, illustrating the tunable conduit fitting 

assembly exploded from a BOP, a conduit, and three alternative shock- 
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dampening floating seal inserts tuned to different fluid dynamics (e.g., expected 

shockwaves) of the mineral extraction system; 

[0012] 	FIG. 6 is a cross-sectional side view of an embodiment of the tunable 

conduit fitting assembly of FIG. 5, illustrating the tunable conduit fitting assembly 

coupled to the BOP and the conduit; 

[0013] 	FIG. 7 is a partial cross-sectional side view of an embodiment of the 

tunable conduit fitting assembly of FIG. 6, illustrating an axial range of motion 

(e.g., float) of the shock-dampening floating seal insert; 

[0014] 	FIG. 8 is a cross-sectional side view of an embodiment of the shock-

dampening floating seal insert of FIGS. 2-7, illustrating a stepped internal 

passage tuned to certain fluid dynamics in the mineral extraction system; 

[0015] 	FIG. 9 is a cross-sectional side view of an embodiment of the shock-

dampening floating seal insert of FIGS. 2-7, illustrating a diverging internal 

passage tuned to certain fluid dynamics in the mineral extraction system; 

[0016] 	FIG. 10 is a cross-sectional side view of an embodiment of the shock-

dampening floating seal insert of FIGS. 2-7, illustrating a converging-diverging 

internal passage tuned to certain fluid dynamics in the mineral extraction system; 

[0017] 	FIG. 11 is a front view of an embodiment of the shock-dampening 

floating seal insert of FIGS. 2-7, illustrating a set of three internal passages tuned 

to certain fluid dynamics in the mineral extraction system; and 

[0018] 	FIG. 12 is a front view of an embodiment of the shock-dampening 

floating seal insert of FIGS. 2-7, illustrating a set of seven internal passages 

tuned to certain fluid dynamics in the mineral extraction system. 

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0019] 	One or more specific embodiments of the present invention will be 

described below. These described embodiments are only exemplary of the 

present invention. Additionally, in an effort to provide a concise description of 

these exemplary embodiments, all features of an actual implementation may not 
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be described in the specification. 	It should be appreciated that in the 

development of any such actual implementation, as in any engineering or design 

project, numerous implementation-specific decisions must be made to achieve 

the developers' specific goals, such as compliance with system-related and 

business-related constraints, which may vary from one implementation to another. 

Moreover, it should be appreciated that such a development effort might be 

complex and time consuming, but would nevertheless be a routine undertaking of 

design, fabrication, and manufacture for those of ordinary skill having the benefit 

of this disclosure. 

[0020] 	When introducing elements of various embodiments of the present 

invention, the articles "a," "an," "the," and "said" are intended to mean that there 

are one or more of the elements. The terms "comprising," "including," and 

"having" are intended to be inclusive and mean that there may be additional 

elements other than the listed elements. 	Moreover, the use of "top," "bottom," 

"above," "below," and variations of these terms is made for convenience, but 

does not require any particular orientation of the components. 

[0021] 	As discussed in detail below, the disclosed embodiments include a 

tunable conduit fitting assembly having a fluid-dynamic tuning floating seal insert 

(e.g., a shock-dampening floating seal insert), which may be selectively replaced 

with one of a plurality of alternative fluid-dynamic tuning floating seal insert (e.g., 

shock-dampening floating seal inserts). Each floating seal insert may be tuned to 

certain fluid dynamics (e.g., expected shockwaves) in a mineral extraction 

system. For example, each floating seal insert may have one or more internal 

passages of different diameters, shapes, patterns, or any combination thereof. In 

certain embodiments, a first floating seal insert may have a single internal 

passage of a first diameter, a second floating seal insert may have a single 

internal passage of a second diameter larger than the first diameter, a third 

floating seal insert may have a single internal passage of a third diameter larger 

than the first and second diameters, and so forth. However, the disclosed 

embodiments may include any number (e.g., 1 to 1000) of different floating seal 

inserts with a single internal passage of a different diameter. 	Likewise, the 
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disclosed embodiments may include any number (e.g., 1 to 1000) of different 

floating seal inserts with different numbers and/or patterns of passages with 

equal or different diameters. 	For example, a first floating seal insert may have a 

plurality of passages (e.g., 1 to 50) with a first diameter, shape, or pattern, 

whereas a second floating seal insert may have a plurality of passages (e.g., 1 to 

50) of a second diameter, shape, or pattern different than the first diameter, 

shape, or pattern. As discussed below, the fluid-dynamic tuning floating seal 

insert (e.g., shock-dampening floating seal insert) may be selected and/or 

designed to tune the tunable conduit fitting assembly to fluid dynamics unique to 

a particular fluid system (e.g., a mineral extraction system), thereby substantially 

reducing shockwaves and/or increasing performance of the fluid system. An 

advantage of this tuning is the ability to reduce the size of the equipment, 

because the equipment is no longer subject to the detrimental effects of 

shockwaves traveling through the fluid passages. Although the disclosed 

embodiments are presented in context of dampening shockwaves, the floating 

seal insert may include a variety of features (e.g., passages, textures, and 

shapes) to tune a fluid dynamic characteristic (e.g., dampen shockwaves, control 

flow rates, create or limit turbulence, etc.) along a fluid path. 

[0022] 	FIG. 1 is a block diagram of an embodiment of a mineral extraction 

system 10 having one or more tunable conduit fitting assemblies. 	As discussed 

below, each tunable conduit fitting assembly includes a fluid-dynamic tuning 

floating seal insert (e.g., a shock-dampening floating seal insert). 	The floating 

seal insert is capable of axial movement along a range of movement when 

mounted between components, and also includes one or more features to tune 

the fluid dynamic characteristic (e.g., dampen shockwaves, control flow rates, 

create 	or 	limit turbulence, 	etc.) 	in 	the 	system 	10. 	The 	illustrated 	mineral 

extraction system 10 can be configured to extract various minerals and natural 

resources, including hydrocarbons (e.g., oil and/or natural gas), or configured to 

inject substances into the earth. 	In some embodiments, the mineral extraction 

system 10 is land-based (e.g., a surface system) or subsea (e.g., a subsea 

system). As illustrated, the system 10 includes a wellhead assembly 12 coupled 
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to a mineral deposit 14 via a well 16, wherein the well 16 includes a wellhead hub 

18 and a well-bore 20. The wellhead hub 18 generally includes a large diameter 

hub that is disposed at the termination of the well-bore 20. The wellhead hub 18 

provides for the sealable connection of the wellhead assembly 12 to the well 16. 

[0023] 	The wellhead assembly 12 typically includes multiple components that 

control and regulate activities and conditions associated with the well 16. 	For 

example, the wellhead assembly 12 generally includes bodies, valves and seals 

that route produced minerals from the mineral deposit 14, provide for regulating 

pressure in the well 16, and provide for the injection of chemicals into the well- 

bore 20 (down-hole). 	In the illustrated embodiment, the wellhead assembly 12 

includes what is colloquially referred to as a Christmas tree 22 (hereinafter, a 

tree), a tubing spool 24, and other components. 	The system 10 may include 

other devices that are coupled to the wellhead assembly 12, and devices that are 

used to assemble and control various components of the wellhead assembly 12. 

For example, in the illustrated embodiment, the system 10 includes a riser 28 

coupled to a floating rig (not shown). 	In addition, the system may include various 

spool bodies, e.g., tubing spool or casing spools, that are used to support strings 

via hangers, such as tubing hangers that support production tubing and casing 

hangers that support production casing. 

[0024] 	The tree 22 generally includes a variety of flow paths (e.g., bores), 

valves, fittings, and controls for operating the well 16. 	For instance, the tree 22 

may include a frame that is disposed about a tree body, a flow-loop, actuators, 

and valves. 	Further, the tree 22 may provide fluid communication with the well 

16. For example, the tree 22 includes a tree bore 32. Moreover, the tree 22 may 

be a horizontal tree that includes a tree bore 32 that provides for completion and 

workover procedures, such as the insertion of tools into the well 16, the injection 

of various chemicals into the well 16 (down-hole), and the like. 	Further, minerals 

extracted from the well 16 (e.g., oil and natural gas) may be regulated and routed 

via the tree 22. 	For instance, the tree 12 may be coupled to a jumper or a 

flowline that is tied back to other components, such as a manifold. 	Accordingly, 

produced minerals flow from the well 	16 to the manifold via the wellhead 
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assembly 12 and/or the tree 22 before being routed to shipping or storage 

facilities. 	A blowout preventer (BOP) 31 may also be included during drilling or 

workover operations, in cooperation with the tree 22 or as a separate device 

without a tree. The BOP may consist of a variety of valves, fittings, and controls 

to 	prevent 	oil, 	gas, 	or other fluid from 	exiting the well 	in the event 	of an 

unintentional release of pressure or an unanticipated overpressure condition. 

These valves, fittings, and controls may also be referred to as a "BOP stack." 

[0025] 	The tree 22 or BOP 31 may be mounted to a spool body, or wellhead 

18. 	Typically, the tree 22 and BOP are aligned such that the central bores of 

each of these devices align with the well-bore 20. 	Thus, the bore in the tree 22 

and the BOP 31 provide access to the well bore 20 for various completion and 

worker procedures. 	For example, components can be run down to the wellhead 

assembly 12 to seal-off the well bore 20, to inject chemicals down-hole, to 

suspend tools down-hole, to retrieve tools down-hole, and the like. 	The riser 28 

may be connected to the wellhead assembly 12 via a lower-marine riser package 

(LMRP) that facilitates limited movement of the riser 28. 

[0026] 	The mineral extraction system 10 includes a variety of fluid lines, e.g., 

hydraulic control lines, which may be subject to potential shockwaves during 

operation. For example, the BOP 31 may be hydraulically operated and may 

close the wellhead assembly 12 or seal off various components of the wellhead 

assembly 12. Thus, the BOP 31 may be coupled to a source of hydraulic 

pressure, e.g., a pressurized hydraulic fluid line, to enable hydraulic control of the 

BOP 31. As discussed below, the disclosed embodiments include one or more 

tunable conduit fitting assemblies coupled to the BOP 31 and other equipment, 

wherein each tunable conduit fitting assembly includes a shock-dampening 

floating seal. 

[0027] 	FIG. 2 is a perspective view of an embodiment of a blowout preventer 

(BOP) 50 having a plurality of tunable conduit fitting assembly 60. 	In certain 

embodiments, each tunable conduit fitting assembly 60 may be coupled to a fluid 

conduit. For example, the fluid conduits may lead to an accumulator. The 
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tunable conduit fitting assembly 60 is specifically tuned to the fluid dynamics of 

the BOP 50 and/or the mineral extraction system 10. For example, the tunable 

conduit fitting assembly 60 may be specifically designed to dampen shockwaves 

expected to occur in the BOP 50 and/or mineral extraction system 10. An 

advantage of this tuning is the ability to reduce the size of the equipment, 

because the equipment is no longer subject to the detrimental effects of 

shockwaves traveling through the fluid passages. For example, the tuning may 

allow usage of downsized or downgraded conduits and fittings with the BOP 50. 

[0028] 	FIG. 3 is an exploded perspective view of an embodiment of the 

tunable conduit fitting assembly 60 of FIG. 2. 	In the illustrated embodiment, the 

conduit fitting assembly 60 includes a split flange assembly 62, a conduit fitting 

64, and a fluid-dynamic tuning floating seal insert (e.g., a shock-dampening 

floating seal insert) 66. 	In certain embodiments, the flange assembly 62 may be 

manufactured as a one-piece flange (e.g., a hinged flange) or a multi-piece 

flange with greater than two pieces. As discussed in detail below, the floating 

seal insert 66 may be configured to float (e.g., move in an axial direction) while 

disposed in the assembly 60, thereby enabling the floating seal insert 66 to 

maintain a seal despite movement between components coupled to the conduit 

fitting assembly 60. 	Furthermore, the floating seal insert 66 may be specifically 

designed (e.g., tuned) to dampen shockwaves of a certain frequency, wavelength, 

and/or magnitude. 	In the illustrated embodiment, the floating seal insert 66 is 

tuned to dampen shockwaves unique to fluid dynamics of the mineral extraction 

system 10 and/or the BOP 31 or 50. In certain embodiments, the floating seal 

insert 66 is tuned to control other fluid dynamic characteristics, such as the flow 

rate, turbulence, and so forth. 

[0029] 	As illustrated, the split flange assembly 62 comprises a first flange 

section 68 and a second flange section 70. The first flange section 68 may 

define a first flange 73 (e.g., a first axial abutment surface) between a first 

cylindrical mating surface 72 and a second cylindrical mating surface 74. More 

specifically, the first cylindrical mating surface 72 has a larger diameter than the 

second cylindrical mating surface 74, thereby defining a disc-shaped step as the 
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first flange 73 between the surfaces 72 and 74. The second flange section 70 

may define a second flange 77 (e.g., a second axial abutment surface) between 

a third cylindrical mating surface 76 and a fourth cylindrical mating surface 78. 

Again, the third cylindrical mating surface 76 has a larger diameter than the 

fourth cylindrical mating surface 78, thereby defining a disc-shaped step as the 

second flange 77 between the surfaces 76 and 78. 	In addition, the first flange 

section 68 may define a plurality of bolt receptacles 80, and the second flange 

section 70 may also define a plurality of bolt receptacles 84. The bolt 

receptacles 80 and 84 receive bolts to fasten the split flange assembly 62 to a 

component, such as the BOP 31 or 50. 	In the illustrated embodiment, the split 

flange assembly 62 includes four bolt receptacles 84. 	In certain embodiments, 

the flange assembly 62 may include any number of bolt receptacles 84 in a split 

flange construction (e.g., illustrated sections 68 and 70), a one-piece construction, 

or a multi-piece construction (e.g., two or more sections). 

[0030] 	The conduit fitting 64 includes a first cylindrical exterior surface 88 and 

a second cylindrical exterior surface 90. As illustrated, the diameter of the first 

cylindrical exterior surface 88 is larger than the diameter of the second cylindrical 

exterior surface 90, thereby defining an intermediate flange 92 (e.g., axial 

abutment surface). For example, the intermediate flange 92 may be described 

as a disc-shaped step between the surfaces 88 and 90. As discussed below, the 

intermediate flange 92 mates with the flanges 73 and 77 of the first and second 

flange sections 68 and 70, thereby enabling the split flange assembly 62 to bias 

the conduit fitting 64 against a component (e.g., BOP 31 or 50). 	In addition, the 

conduit fitting 64 includes a first counterbore 106 within the first cylindrical 

exterior surface 88, and a second counterbore 108 within the second cylindrical 

exterior surface 90. 

[0031] 	The floating seal insert 66 is configured to mount within the first 

counterbore 106 of the conduit fitting 64, while maintaining the ability to float (e.g., 

move) in an axial direction after the conduit fitting assembly 60 is mounted 

between components (e.g., conduit and BOP). The illustrated floating seal insert 

66 includes a first disc-shaped contact surface 94 and a second disc-shaped 
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contact surface 96, e.g., opposite axial ends of the insert 66. 	In addition, the 

floating seal insert 66 includes an annular exterior surface 98 and a shock-

dampening fluid passage 95. As discussed below, the shock-dampening fluid 

passage 95 may be a single passage configured to enable fluid flow, while also 

dampening any shockwave traveling in the fluid flow. 	In particular, the shock- 

dampening fluid passage 95 may be specifically tuned to certain shockwaves, 

e.g., frequency, wavelength, and/or magnitude. 	In the illustrated embodiment, 

the shock-dampening fluid passage 95 may be specifically tuned to shockwaves 

expected in the BOP 31 or 50. The annular exterior surface 98 may include a 

first annular groove 102 and a second annular groove 104. The grooves 102 and 

104 are configured to support seals (e.g., 0-rings) between the surface 98 of the 

floating seal insert 66 and the surfaces 72 and 76 of the first and second flange 

sections 68 and 70. The axial spacing of these grooves 102 and 104, and thus 

the seals, enables the floating seal insert 66 to maintain a sealed connection 

over a range of movement within the conduit fitting assembly 60. 

[0032] 	FIG. 4 is an assembled perspective view of an embodiment of the 

tunable conduit fitting assembly 60 of FIG. 3, illustrating the floating seal insert 66 

disposed inside the conduit fitting 64. 	Referring generally to FIGS. 3 and 4, the 

first mating surface 72 and the second mating surface 74 of the first flange 

section 68 are mated respectively to the first exterior surface 88 and the second 

exterior surface 90 of the conduit fitting 64. The first flange 73 of the first flange 

section 68 abuts against the flange 92 of the conduit fitting 64. Similarly, the third 

mating surface 76 and the fourth mating surface 78 of the second flange section 

70 mate respectively with the first exterior surface 88 and the second exterior 

surface 90 of the conduit fitting 64. The second flange 77 of the second flange 

section 70 abuts against the flange 92 of the conduit fitting 64. 	In addition, the 

first flange section 68 defines a first contact surface 82 and the second flange 

section 70 includes a second contact surface 86. 

[0033] 	The floating seal insert 66 is partially inserted into the conduit fitting 64 

until the first disc-shaped contact surface 94 contacts a disc-shaped surface 

inside the first counterbore 106 of the conduit fitting 64. 	Furthermore, the conduit 
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fitting 64 includes a disc-shaped contact surface 87. The surfaces 82, 86, and 87 

are configured to engage a mounting surface of a component (e.g., BOP 31 or 

50), which receives bolts through the bolt receptacles 80 and 84. While the 

tunable conduit fitting assembly 60 is mounted to the component, the floating 

seal insert 66 is able to move (e.g., float) along an axial range of motion 89 within 

the conduit fitting 64 and the component. For example, one seal disposed within 

the groove 104 maintains a floating seal with the conduit fitting 64, while another 

seal disposed within the groove 102 maintains a floating seal with the component 

(e.g., BOP 31 or 50). The floating seal insert 66 also dampens shockwaves in 

the fluid flow, as discussed further below. 

[0034] 	FIG. 5 is an exploded cross-sectional side view of an embodiment of 

the tunable conduit fitting assembly 60 exploded from the BOP 50 and a conduit 

120, further illustrating alternative fluid-dynamic tuning floating seal insert (e.g., 

shock-dampening floating seal inserts) 122, 124, and 126 that may be selectively 

used instead of the floating seal insert 66. As discussed below, each floating 

seal insert 66, 122, 124, and 126 may be tuned to specific fluid dynamics, such 

as shockwave characteristics (e.g., frequency, wavelength, and/or amplitude), 

flow rates, turbulence, and so forth. Thus, each floating seal insert 66, 122, 124, 

and 126 may have different characteristics (e.g., number, shape, and pattern) of 

internal fluid passages to control the fluid dynamics. 	Before discussing details of 

these inserts 122, 124, and 126, a mounting arrangement of the tunable conduit 

fitting assembly 60 is discussed in context of the BOP 50 and the conduit 120. 

[0035] 	The shock-dampening floating seal inserts 66, 122, 124, and 126 are 

selectively mounted into the first counterbore 106 of the conduit fitting 64. As 

illustrated, the first counterbore 106 of the conduit fitting 64 includes a disc-

shaped surface 114 and an annular surface 116, wherein the disc-shaped 

surface 114 is generally crosswise (e.g., perpendicular) to the annular surface 

116. Similarly, the second counterbore 108 of the conduit fitting 64 includes a 

disc-shaped surface 110 and an annular surface 112, wherein the disc-shaped 

surface 110 is generally crosswise (e.g., perpendicular) to the annular surface 

112. 	The floating seal insert 66 is inserted into the conduit fitting 64 until the first 
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disc-shaped contact surface 94 contacts the disc-shaped surface 114 of the first 

counterbore 106. 	Furthermore, an annular seal 105 (e.g., 0-ring) is placed within 

the groove 104 to create a floating seal between the insert 66 and the fitting 64. 

The annular seal 105 contacts the annular surface 116 of the first counterbore 

106, and slides along the annular surface 116 during axial movement of the 

insert 66 in the fitting 64. As discussed below, an annular seal (e.g., 0-ring) is 

also placed within the groove 102 to create a floating seal between the insert 66 

and the BOP 50. 

[0036] 	The conduit fitting assembly 60 may be configured for attachment to a 

face 128 of the BOP 50. The BOP 50 may define bolt receptacles 130 for 

receiving bolts 118, a bore 132 having a diameter 134, and a counterbore 136 

having a diameter 138 greater than the diameter 134. 	During mounting, the bolts 

118 are inserted through the bolt receptacles 80 and 84 of the conduit fitting 

assembly 60 and into the bolt receptacles 130, which may be threaded to create 

a threaded connection with the bolts 118. The counterbore 136 includes a disc-

shaped surface 140 and an annular surface 142. The disc-shaped surface 140 is 

generally crosswise (e.g., perpendicular) to the annular surface 142. The 

counterbore 136 is configured to receive a portion of the floating seal insert 66, 

including the groove 102 and an annular seal (e.g., 0-ring), such that the floating 

seal insert 66 maintains a floating seal inside the counterbore 136. 	Furthermore, 

the diameter 138 of the counterbore 136 may be equal to or slightly larger than a 

diameter 144 of the floating seal insert 66 to enable axial movement of the 

floating seal insert 66 within the counterbore 136. The range of axial movement 

(e.g., float) of the floating seal insert 66 is limited by the disc-shaped surface 114 

in the conduit fitting 64 and the disc-shaped surface 140 in the BOP 50. For 

example, the range of axial movement may range between approximately 1 to 50, 

1 to 40, 1 to 30, 1 to 20, or 1 to 10 percent of the length of the floating seal insert 

66. 

[0037] 	In addition, the shock-dampening fluid passage 95 of the floating seal 

insert 66 defines a diameter 146 tuned to the fluid dynamics in the mineral 

extraction system 10 and/or the BOP 50. One unique feature of the floating seal 
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insert 66 is the ability to dampen shockwaves in the fluid flow, particularly tuned 

to the fluid dynamics for more effective dampening. A shockwave may be 

described as a propagating disturbance in the fluid flow, e.g., a high-pressure 

disturbance or wave that flows at a high velocity through the fluid flow. 	For 

example, the shockwave may include water hammer, which may include a pulse 

of multiple high-pressure waves in the fluid passage. 	However, the floating seal 

insert 66 is not limited to shock dampening. The shock-dampening fluid passage 

95 may be tuned to the fluid dynamics for a variety of reasons, including but not 

limited to dampening shockwaves. For example, the fluid passage 95 may be 

sized and/or shaped (e.g., different diameter 146) to produce specific fluid 

dynamics desired in the mineral extraction system 10 and/or the BOP 50. 

Accordingly, the floating seal inserts 122, 124, 126 include different interior 

diameters 148, 150, and 152 configured to enable tuning of the conduit fitting 

assembly 60 to different fluid dynamics in the mineral extraction system 10 

and/or the BOP 50. These different embodiments of the floating seal inserts 66, 

122, 124, 126 demonstrate that the diameter can vary significantly from the bore 

diameter 132 depending on the desired fluid dynamic characteristic being tuned. 

[0038] 	In particular, shockwaves can be particularly harmful to the BOP 50, 

conduits, and fittings. The shockwaves have characteristics including 

frequencies, wavelengths, and amplitudes. These characteristics indicate the 

strength, and destructive power, of the shockwaves. The floating seal inserts 66, 

122, 124, and 126 are configured to dampen and/or absorb energy of the 

shockwaves, wherein each insert 66, 122, 124, and 126 is particularly effective 

for different shockwave characteristics. 	For example, the floating seal insert 66 

may be tuned to dampen and/or absorb energy of a first shockwave (e.g., first 

frequency, wavelength, and/or amplitude), the floating seal insert 122 may be 

tuned to dampen and/or absorb energy of a second shockwave (e.g., second 

frequency, wavelength, and/or amplitude), the floating seal insert 124 may be 

tuned to dampen and/or absorb energy of a third shockwave (e.g., third 

frequency, wavelength, and/or amplitude), and the floating seal insert 126 may 

be tuned to dampen and/or absorb energy of a fourth shockwave (e.g., fourth 
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frequency, wavelength, and/or amplitude). 	By tuning the conduit fitting assembly 

60 to these shockwaves, the shock-dampening floating seal inserts 66, 122, 124, 

and 126 effectively protect the control valves, regulators, flow meters, conduits, 

fittings, BOP 50, and other features along the fluid flow path. One advantage of 

this protection is the ability to use less bulky equipment, conduits, and fittings, 

because there is no longer a threat of damage from the expected shockwaves. 

[0039] 	FIG. 6 is a cross-sectional side view of an embodiment of the tunable 

conduit fitting assembly 60 of FIG. 5, illustrating the tunable conduit fitting 

assembly 60 coupled to the BOP 50 and the conduit 120. As illustrated, the bolts 

118 extend through the bolt receptacles 80 and 82 of the respective first and 

second flange sections 68 and 70, and thread into the bolt receptacles 130 of the 

BOP 50. As the bolts 118 thread into the receptacles 130, the bolts 118 pull the 

conduit fitting assembly 60 against the BOP 50. 	Eventually, the bolts 118 bias 

the first contact surface 82 of the first flange section 68 and the second contact 

surface 86 of the second flange section 70 against the face 128 of the BOP 50. 

Furthermore, as the bolts 118 pull the flange sections 68 and 70 against the face 

128, the first flange 73 of the first flange section 68 and the second flange 77 of 

the second flange section 70 contact and the flange 92 of the conduit fitting 64 to 

bias the conduit fitting 64 toward the face 128 of the BOP 50. As a result, the 

bolts 118 bias the disc-shaped contact surface 87 of the conduit fitting 64 against 

the face 128. 

[0040] 	As further illustrated in FIG. 6, the conduit 120 is coupled to the second 

counterbore108 of the conduit fitting 64 via an interface 121. 	For example, the 

interface 121 may include a welded joint, a brazed joint, an adhesive coupling, a 

threaded connection, an interference fit, a shrink-fit, or any combination thereof. 

The conduit 120 may include a rigid or flexible conduit, such as a metal conduit, 

a rubber conduit, or a plastic conduit. 	In the illustrated embodiment, the floating 

seal insert 66 is disposed between the conduit fitting assembly 60 and the BOP 

50. However, in certain embodiments, a floating seal insert 66 may be disposed 

between the conduit 120 and the conduit fitting assembly 60. 	For example, a first 

floating seal insert 66 may be disposed between the conduit 120 and the conduit 
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fitting assembly 60, and a second floating seal insert 66 may be disposed 

between the BOP 50 (or another component) and the conduit fitting assembly 60. 

In such an embodiment, the first floating seal insert 66 may be tuned to a first 

fluid dynamic characteristic and the second floating seal insert 66 may be tuned 

to a second fluid dynamic characteristic. 

[0041] 	The floating seal insert 66 creates a movable (e.g., floating) seal 

between the insert 66 and both the fitting 60 and the BOP 50. As illustrated, the 

floating seal insert 66 includes the annular seal 105 axially movable in the first 

counterbore 106 of the conduit fitting 64 and an annular seal 107 axially movable 

in the counterbore 136 of the BOP 50. 	In operation, the floating seal insert 66 is 

able to move axially in a cylindrical cavity 153 defined by the counterbores 106 

and 136. For example, if the system is subject to vibration or shockwaves, then 

the floating seal insert 66 is able to maintain a seal despite movement of the 

components. 

[0042] 	Furthermore, the floating seal insert 66 is tuned to the system to 

dampen shockwaves and/or improve other fluid dynamics. The illustrated 

system includes a flow path 154 extending through the BOP 50, the conduit 

fitting assembly 60, and the conduit 120. 	In the illustrated embodiment, the 

diameter 134 of the bore 132 of the BOP 50 is larger than a diameter 156 of the 

shock-dampening fluid passage 95 of the conduit-fitting insert 66. 	For example, 

the diameter 156 may be specifically sized to dampen shockwaves expected in 

the system, e.g., based on testing. This ability to completely or substantially 

absorb the shockwave allows for greater reliability of the BOP 50 by preserving 

the control valves, regulators, flow meters, conduits, fittings, and various 

connections. Although the flow path 154 is illustrated as traveling from the BOP 

50 toward the conduit 120, the shock-dampening floating seal insert 66 also 

functions in the reverse flow direction. 

[0043] 	FIG. 7 is a partial cross-sectional side view of an embodiment of the 

tunable conduit fitting assembly 60 of FIG. 6, illustrating an axial range of motion 

(e.g., float) along an axis 160 of the shock-dampening floating seal insert 66. As 
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illustrated, an axial length 162 of the cylindrical cavity 153 is greater than an axial 

length 164 of the floating seal insert 66, thereby leaving an axial gap represented 

by a first axial gap 166 and a second axial gap 168. As a result, the floating seal 

insert 66 is free to move (e.g., float) along the axis 160 between the disc-shaped 

surface 114 in the counterbore 106 and the disc-shaped surface 140 in the 

counterbore 136. In certain embodiments, the axial length 162 may be greater 

than the axial length 164 by at least approximately 1 to 500 percent, 5 to 100 

percent, or 10 to 50 percent. However, the ratio of these lengths 164 and 164 

may vary depending on the desired degree of axial play (e.g., gaps 166 and 168) 

in the system. 	In certain embodiments, a first spring may be placed in the axial 

gap 166 and/or a second spring may be placed in the axial gap 168. The springs 

may be configured to dampen shock or vibration of the floating seal insert 66, 

while also providing a cushion between the floating seal insert 66 and the disc-

shaped surfaces 114 and 140. 

[0044] 	FIG. 8 is a cross-sectional side view of an embodiment of a fluid-

dynamic tuning floating seal insert (e.g., a shock-dampening floating seal insert) 

200 of FIGS. 2-7, illustrating a stepped internal passage 201 tuned to certain fluid 

dynamics in the mineral extraction system 10. The floating seal insert 200 

includes annular grooves 202 configured to accept annular seals (e.g., 0-rings). 

These annular seals enable the floating seal insert 200 to maintain a seal despite 

movement of the insert 200. 	In the illustrated embodiment, the stepped internal 

passage 201 includes a plurality of bores of different diameters, e.g., a first 

cylindrical bore 204 and a second cylindrical bore 206. The bore 204 has a 

smaller diameter and a greater length than the bore 206. Alternatively, the bore 

204 may have a larger diameter and/or a shorter length than the bore 206. In 

certain embodiments, the stepped internal passage 201 may include 2 to 100, 2 

to 10, or 2 to 5 bores of different diameters. The diameters may progressively 

increase from one side to another, or the diameters may alternatingly increase 

and decrease from one side to another. The stepped internal passage 201 may 

be specifically tuned to the mineral extraction system, 10, such that the stepped 
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internal passage 201 is able to control fluid dynamics (e.g., dampen shockwaves, 

improve fluid flow, control mixing, etc.). 

[0045] 	FIG. 9 is a cross-sectional side view of an embodiment of a fluid-

dynamic tuning floating seal insert (e.g., a shock-dampening floating seal insert) 

220 of FIGS. 2-7, illustrating a diverging internal passage 221 tuned to certain 

fluid dynamics in the mineral extraction system 10. The floating seal insert 220 

includes the annular grooves 202 configured to accept annular seals (e.g., 0-

rings). These annular seals enable the floating seal insert 220 to maintain a seal 

despite movement of the insert 220. 	In the illustrated embodiment, the diverging 

internal passage 221 includes a conical bore 222 that progressively decreases in 

diameter from a first side 224 to a second side 226 of the insert 220. The bore 

222 has a smaller diameter 228 at the first side 224 and a larger diameter 230 at 

the second side 224. Alternatively, the bore 222 may have a larger diameter 228 

at the first side 224 and a smaller diameter 230 at the second side 224. In the 

illustrated embodiment, the diverging internal passage 221 is defined by a single 

conical bore 222. In other embodiments, the diverging internal passage 221 may 

include a plurality of diverging or converging bores 222, e.g., between 2 to 100, 2 

to 10, or 2 to 5 conical bores having different angles. 	For example, the angles of 

the conical bores may progressively increase or decrease between the first side 

224 and the second side 226. The diverging internal passage 221 may be 

specifically tuned to the mineral extraction system, 10, such that the diverging 

internal passage 221 is able to control fluid dynamics (e.g., dampen shockwaves, 

improve fluid flow, control mixing, etc.). 

[0046] 	FIG. 10 is a cross-sectional side view of an embodiment of a fluid-

dynamic tuning floating seal insert (e.g., a shock-dampening floating seal insert) 

240 of FIGS. 2-7, illustrating a converging-diverging internal passage 241 tuned 

to certain fluid dynamics in the mineral extraction system 10. The floating seal 

insert 240 includes the annular grooves 202 configured to accept annular seals 

(e.g., 0-rings). These annular seals enable the floating seal insert 240 to 

maintain a seal despite movement of the insert 240. 	In the illustrated 

embodiment, the converging-diverging internal passage 241 includes a 
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converging conical bore 242, a cylindrical bore 244, and a diverging conical bore 

246 between first and second sides 248 and 250. The converging conical bore 

242 may include one or more conical bores that progressively increase in 

diameter from the first side 248 toward the cylindrical bore 244, whereas the 

diverging conical bore 246 may include one or more conical bores that 

progressively decrease in diameter from the cylindrical bore 244 toward the 

second side 250. In the illustrated embodiment, the conical bores 242 and 246 

are mirror images of one another (e.g., same length, angle, etc.). 	In certain 

embodiments, the conical bores 242 and 246 may be different from one another, 

e.g., different axial lengths, different taper angles, different starting and ending 

diameters, or any combination thereof. Furthermore, each conical bores 242 and 

246 may include a plurality of conical bores of progressively changing taper 

angles. The converging-diverging internal passage 241 may be specifically 

tuned to the mineral extraction system, 10, such that the converging-diverging 

internal passage 241 is able to control fluid dynamics (e.g., dampen shockwaves, 

improve fluid flow, control mixing, etc.). 

[0047] 	FIG. 11 is a front view of an embodiment of a fluid-dynamic tuning 

floating seal insert (e.g., a shock-dampening floating seal insert) 260 of FIGS. 2-7, 

illustrating a set of three internal passages 262 tuned to certain fluid dynamics in 

the mineral extraction system 10. As illustrated, the internal passages 262 are 

equally spaced about an axis 264 of the insert 260. In other embodiments, the 

internal passages 262 may be distributed in a non-uniform spacing. The 

illustrated internal passages 262 also have a uniform diameter 266. However, 

other embodiments may include different diameters 266 for the three internal 

passages 262. Although the insert 260 includes only three internal passages 

262, the insert 260 may include any number of internal passages, e.g., 2 to 100. 

The set of three internal passages 262 may be specifically tuned to the mineral 

extraction system, 10, such that the set of three internal passages 262 is able to 

control fluid dynamics (e.g., dampen shockwaves, improve fluid flow, control 

mixing, etc.). 
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[0048] 	FIG. 12 is a front view of an embodiment of a fluid-dynamic tuning 

floating seal insert (e.g., a shock-dampening floating seal insert) 280 of FIGS. 2-7, 

illustrating a set of seven internal passages 281 tuned to certain fluid dynamics in 

the mineral extraction system 10. As illustrated, the passages 281 include a 

central passage 282 surrounded by six equally spaced passages 284, wherein 

the central passage 282 has a diameter 286 larger than a diameter 288 of the 

surrounding passages 284. In other embodiments, the passages 281 may be 

non-uniformly spaced, e.g., the passages 284 may be disposed at different radial 

distances 290 from the central passage 282 and/or the passages 284 may be 

disposed at different offset distances 292 from one another. In another 

embodiment, the central passage 282 may have a diameter 286 smaller than the 

diameter 288 of the surrounding passages 284 and/or the diameter 288 may vary 

among the passages 284. Although the illustrated insert 280 includes seven 

internal passages 281, the insert 280 may include any number of internal 

passages, e.g., 2 to 100. The set of seven internal passages 281 may be 

specifically tuned to the mineral extraction system, 10, such that the set of seven 

internal passages 281 is able to control fluid dynamics (e.g., dampen 

shockwaves, improve fluid flow, control mixing, etc.). 

[0049] 	Furthermore, while the invention may be susceptible to various 

modifications and alternative forms, specific embodiments have been shown by 

way of example in the drawings and have been described in detail herein. 

However, it should be understood that the invention is not intended to be limited 

to the particular forms disclosed. 	Rather, the invention is to cover all 

modifications, equivalents, and alternatives falling within the spirit and scope of 

the invention as defined by the following appended claims. 
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CLAIMS 

1. A system, comprising: 

a mineral extraction component; 

a conduit fitting coupled to the mineral extraction component; 

a floating seal insert disposed in the conduit fitting, wherein the floating 

seal insert comprise a feature configured to tune a fluid dynamic characteristic 

along a liquid flow path through the conduit fitting and the floating seal insert. 

2. The system of claim 1, wherein the feature comprises a restricted liquid 

passage tuned to a shockwave specific to the mineral extraction component. 

3. The system of claim 1, comprising a plurality of floating seal inserts 

selectively insertable into the conduit fitting, wherein each floating seal insert is 

configured to dampen a different shockwave, control flow rates, and create or 

limit turbulence. 

4. The system of claim 1, wherein the floating seal insert comprises a 

plurality of liquid passages. 

5. The system of claim 1, wherein the floating seal insert comprises a 

restricted liquid passage having a diameter that varies from an upstream side to 

a downstream side of the floating seal insert. 

6. The system of claim 1, comprising a floating seal interface between the 

floating seal insert and an internal liquid passage of the conduit fitting, wherein 

the floating seal insert is configured to move along an axial range of movement 

while maintaining the floating seal interface. 

7. The system of claim 6, wherein the floating seal interface comprises a first 

annular seal disposed in a first annular groove in the floating seal insert, and a 
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second annular seal disposed in a second annular groove in the floating seal 

insert. 

8. The system of claim 1, wherein the mineral extraction component 

comprises a blowout preventer (BOP). 

9. A system, comprising: 

a conduit fitting, comprising 

an internal fluid passage; 

a first coupling configured to couple the internal fluid passage to a 

first fluid passage; and 

a second coupling configured to couple the internal fluid passage to 

a second fluid passage; and 

an insert disposed removably in the internal fluid passage, wherein the 

insert is configured to tune a fluid dynamic characteristic. 

10. The system of claim 9, comprising a first seal between the internal fluid 

passage and the insert, wherein the first seal is configured to maintain a first 

sealed interface between the internal fluid passage and the insert over a range of 

movement of the insert. 

11. The system of claim 10, wherein the insert comprises the first seal 

disposed in a first annular groove in the insert. 

12. The system of claim 11, wherein the insert comprises a second seal 

disposed in a second annular groove in the insert, wherein the second seal is 

axially offset from the first seal. 

13. The system of claim 9, wherein the insert comprises a restricted fluid 

passage configured to enable fluid flow and dampen shockwaves. 
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14. The system of claim 13, wherein the restricted fluid passage is tuned to 

characteristics of the shockwaves including frequency and amplitude. 

15. The system of claim 9, comprising a plurality of inserts mutually 

exclusively insertable into the internal fluid passage, wherein each insert has a 

differently sized fluid passage tuned to different shockwaves. 

16. The system of claim 9, wherein the insert comprises a plurality of fluid 

passages. 

17. The system of claim 9, wherein the insert comprises a restricted fluid 

passage having a diameter that varies from an upstream side to a downstream 

side of the insert. 

18. The system of claim 9, comprising a mineral extraction component having 

the conduit fitting. 

19. A system, comprising: 

a floating seal insert configured to fit into an internal liquid passage of a 

conduit fitting, wherein the floating seal insert comprises a floating seal interface 

having at least one annular seal, the floating seal insert is configured to move 

along an axial range of movement while maintaining the floating seal interface 

with the internal liquid passage of the conduit fitting, the floating seal insert 

comprises a feature configured to dampen a liquid shockwave, and the feature 

comprises a restricted liquid passage having a diameter smaller than the internal 

liquid passage and tuned to the liquid shockwave. 

20. The system of claim 19, comprising a plurality of floating seal inserts 

selectively insertable into the conduit fitting, wherein each floating seal insert 

comprises a differently sized restricted liquid passage configured to dampen a 

different shockwave. 




