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STEM GUIDE SYSTEM

BACKGROUND

[0001] 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.

[0002] Ball valves are used in a variety of applications to control the flow of
fluids. Ball valves typically include a rotatable ball disposed within a body, a
valve stem coupled to the ball, and a stem guide coupled to the stem. In
operation, the stem guide rotates the valve stem as the valve stem moves axially
within the ball valve. The rotation of the valve stem in turn rotates a ball to open
and close the ball valve. Unfortunately, over time the contact between the stem

guide and the valve stem may wear both components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] 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:

[0004] FIG. 1 is a cross-sectional side view of an embodiment of a valve

system with a stem guide system;

[0005] FIG. 2 is a perspective view of an embodiment of a valve stem and a

stem guide system;
[0006] FIG. 3 is a side view of an embodiment of a stem guide system;

[0007] FIG. 4 is a side view of an embodiment of a stem guide system;



WO 2016/053694 PCT/US2015/051534

[0008] FIG. 5is a side view of an embodiment of a stem guide system;
[0009] FIG. 6is a side view of an embodiment of a stem guide system;
[0010] FIG. 7 is a side view of an embodiment of a stem guide system;
[0011] FIG. 8 is a side view of an embodiment of a stem guide system;
[0012] FIG. 9is a side view of an embodiment of a stem guide system; and

[0013] FIG. 10is a side view of an embodiment of a stem guide system.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0014] 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
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.

[0015] The disclosed embodiments include a stem guide system that reduces
wear in a valve system. The stem guide system may include a stem guide and a
sleeve coupled to the stem guide. In operation, the sleeve (e.g., sleeve bearing)
may act as a bearing to reduce friction between a valve stem and the stem guide.
For example, the sleeve may rotate relative to the stem guide. The sleeve may
also be made from a material that differs from that used in both the stem guide
and the valve stem to reduce friction, reduce wear, and prevent galling (e.g.,

when one component loses material to another component because of heat or
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molecular attraction resulting from friction). By reducing wear, the stem guide
system reduces maintenance and may increase the life of the valve system or

components within the valve system.

[0016] FIG. 1 is a cross-sectional side view of an embodiment of a valve
system 10 with one or more stem guide systems 12 (e.g., 1, 2, 3, 4, or more). In
certain embodiments, the valve system 10 may be coupled to a mineral
extraction system 11 (e.g., a hydrocarbon extraction system), which may include
a well head assembly, a Christmas tree, hydrocarbon piping, pumps, blowout
preventers, or any combination thereof. As illustrated, the stem guide system 12
may include a stem guide 14 and a sleeve 16 (e.g., annular sleeve) coupled to
the stem guide 14. As will be explained in greater detail below, the sleeve 16
acts as a bearing that reduces wear (e.g., galling) between the stem guide 14

and the valve stem 18.

[0017] As illustrated, the valve stem 18 extends through a bore 20 in a bonnet
22 (e.g., housing). The valve stem 18 includes a first end 24 and a second end
26 that are axially opposite to one another relative to a rotational axis 25.
Coupled to the first end 24 of the valve stem 18 is a valve member 28 (e.g., a
ball). In operation, the valve stem 18 rotates the valve member 28 about the axis
25 in a body 30 to block or enable fluid to pass through an aperture 32 between a
fluid inlet 34 and a fluid outlet 36 of the body 30. Depending on the embodiment,
the valve member 28 may rotate in either circumferential direction 38 or 40 about

the axis 25 to open and close the aperture 32.

[0018] The second end 26 of the valve stem 18 includes a threaded portion
42 that extends through an aperture 44 in the bonnet 22 enabling the second end
26 to threadingly couple to a stem nut 46. The stem nut 46 is then axially held in
place with a bonnet nut 48 that threadingly couples to the bonnet 22. To facilitate
rotation of the stem nut 46, the valve system 10 may include bearings 47
between the stem nut 46 and the bonnet 22, and bearings 47 between the stem
nut 46 and the bonnet nut 48. In some embodiments, the bonnet nut 48 may

include a fitting 49 that provides access for lubricating the bearings 47. In order
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to drive the stem nut 46, the valve system 10 includes an actuator 50 (e.g.,
wheel) that couples to the stem nut 46. In some embodiments, the valve system
10 may have an automatic actuator instead of a manual actuator or have a
combination of a manual and automatic actuator. For example, the automatic
actuator may include a powered actuator, such as an electric motor driven
actuator or a hydraulically driven actuator. As will be explained in greater detail
below, the actuator 50 rotates the stem nut 46 to axially drive the valve stem 18,

which then rotates the valve member 28 between open and closed positions.

[0019] In between the first and second ends 24, 26, the valve stem 18
includes one or more grooves 52 (e.g., 1, 2, 3, 4, or more) that receive a
respective stem guide system 12. For example, each of the grooves 52 may be
an angled groove or a curved groove, such as a spiral groove. The groove 52
may be oriented at an acute angle relative to the rotational axis 25, such that the
groove 52 extends partially along the stem 18 in the axial direction and partially
around the stem 18 in the circumferential direction. As illustrated, the stem guide
systems 12 couples to the bonnet 22 through one or more apertures 54 (e.g., 1,
2, 3, 4, or more). For example the stem guides 14 may be threaded into the
apertures 54 of the bonnet 22 enabling each sleeve 16 to extend into the bore 20
and rest within a respective groove 52. In operation, as the valve stem 18 moves
in axial directions 56 and 58, the contact between the grooves 52 and the stem
guide system 12 forces the valve stem 18 to rotate. Indeed, as the actuator 50
rotates in either direction 38 or 40, the stem nut 46 rotates. As the stem nut 46
rotates, the threaded contact between the stem nut 46 and the valve stem 18
enables the stem nut 46 to drive the valve stem 18 in axial directions 56 and 58.
For example, rotation in the clockwise direction 40 may drive the valve stem 18 in
axial direction 58. As the valve stem moves in axial direction 58, the contact
between the grooves 52 and the stem guide systems 12 rotates the valve stem
18. Rotation of the valve stem 18 then rotates the valve member 28 into a closed
position. Similarly, rotating the actuator 50 in the counter-clockwise direction 38
rotates the stem nut 46 in direction 38, which drives the valve stem 18 in axial

direction 56. As the valve stem 18 moves in axial direction 56, the contact
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between the grooves 52 and the stem guide systems 12 rotates the valve stem
18. Rotation of the valve stem 18 then rotates the valve member 28 into an open

position, enabling fluid flow through the aperture 32.

[0020] In some embodiments, the valve system 10 may include a visual
position indicator system 60 and a packing system 62. In operation, the visual
indicator system 60 visually indicates the position of the valve member 28 (e.g.,
completely open, completely closed, partial open, partially closed). For example,
the visual indicator system 60 may include a rod 64 coupled to the valve stem 18.
The rod 64 may include markings that enable an operator to quickly identify the
position of the valve member 28. Accordingly, as the rod 64 moves axially with
the valve stem 18, different marking may be visible to an operator indicating the
position of the valve member 28. The packing system 62 may include one or
more gaskets or seals 66 (e.g., annular gaskets or seals) that block of the flow of
fluid through the bonnet 22.

[0021] FIG. 2 is a perspective view of an embodiment of the valve stem 18
and the stem guide system 12. As illustrated, groove 52 includes a first curved
or turning wall 90 (e.g., spiral wall) that opposes a second curved or turning wall
92 (e.g., spiral wall). In operation, contact between the first and second walls 90,
92 and the stem guide system 12 enable the stem guide system 12 to rotate the
valve stem 18. Rotation of the valve stem 18 then rotates the valve member 28
between open and closed positions. While FIG. 2 illustrates a spiral groove 52,
some embodiments may include a valve stem with a groove 52 with different
geometrical portions, such as curved portions, acutely angled portions, axial
portions, semi-circular portions, etc. As explained above, direct contact between
the stem guide 14 and the groove 52 (e.g., walls 90 and 92) may cause wear
(e.g., galling). Accordingly, the stem guide system 12 includes the sleeve 16
coupled to the stem guide 14. In operation, the sleeve 16 may act as a bearing
between the valve stem 18 and the stem guide 14 reducing wear on both
components. In some embodiments, the sleeve 16 may be made from a material
that is different from the stem guide 14 and/or the valve stem 18. For example,

the sleeve 16 may be made out of hardened or surface-enhanced materials (e.g.,
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Inconel 718, Stellite 6, Tungsten Carbide, AlSI 52100), while the stem guide 14
and valve stem 18 are made out of high strength materials dictated by the
respective valve design. For example the stem guide 14 may be made out of
AISI 4140, ASTM A638 Grade 660, Inconel 718, while the valve stem 18 may be
made out of AISI 8620, AlSI 9310, ASTM A638 Grade 660, Inconel 718, Nitronic
50. The difference in materials between the stem guide 14, the sleeve 16, and/or

the valve stem 18 may reduce or block galling.

[0022] FIG. 3 is a side view of an embodiment of the stem guide system 12
with the stem guide 14 and the sleeve 16. In some embodiments, the stem guide
14 may include a shaft portion 99 extending from a head portion 100 (e.g., tool
interface head portion), wherein the shaft portion 99 includes a threaded portion
102 and an unthreaded portion 104. In operation, the threaded portion 102
enables the stem guide 14 to couple to the bonnet 22, while the head portion 100
contacts an exterior surface 101 of the bonnet 22 to block over insertion of the
stem guide 14. As illustrated, the threaded portion 102 has a diameter 106 that
is greater than the diameter 108 of the unthreaded portion 104. This enables the
unthreaded portion 104 to couple to the sleeve 16, and for insertion of both
components through the aperture 54 in the bonnet 22 and into the groove 52 of
the valve stem 18. In order to couple the sleeve 16 to the stem guide 14, the
sleeve 16 may have an aperture 110 with a diameter equal to or slightly greater
than diameter 108, which enables the sleeve 16 to slide over the unthreaded
portion 104 when coupling to the stem guide 14. The unthreaded portion 104
may include a smooth cylindrical exterior surface 112. In operation, the smooth
cylindrical exterior surface 112 of the stem guide 14 reduces friction between the
stem guide 14 and the sleeve 16, enabling the sleeve 16 to rotate about the stem
guide 14. FIG. 4 illustrates the sleeve 16 coupled to the stem guide 14. In some
embodiments, the sleeve 16 may be flush with the unthreaded portion 104 when

coupled to the stem guide 14.

[0023] FIG. 5 is a side view of an embodiment of the stem guide system 12
with the sleeve 16 coupled to the stem guide 14. As illustrated, a length 120 of
the unthreaded portion 104 may be greater than a length 122 of the sleeve 16,
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exposing an end 124 of the unthreaded portion 104. In some embodiments, after
coupling the sleeve 16 to the stem guide 14, the end 124 may be deformed
and/or additional material added (e.g., welding, brazing, etc) to form a lip 126
(e.g., annular lip). FIG. 6 illustrates the stem guide 14 with the lip 126. In
operation, the lip 126 blocks removal of the sleeve 16 while still allowing the
sleeve 16 to rotate. Accordingly, during maintenance or inspection, the sleeve
16 will not separate from the stem guide 14 when the stem guide system 12 is

removed from the bonnet 22.

[0024] FIG. 7 is a side view of an embodiment of the stem guide system 12
with the sleeve 16 coupled to the stem guide 14. As illustrated, the length 120 of
the unthreaded portion 104 may be greater than the length 122 of the sleeve 16
exposing the end 124 of the unthreaded portion 104. However, instead of
deforming or adding material to the end 124, the end 124 may include a groove
130 (e.g., annular groove) that receives a ring 132 (e.g., c-ring). FIG. 8 illustrates
the ring 132 coupled to the groove 132. In operation, the ring 132 blocks
removal of the sleeve 16. Accordingly, during maintenance or inspection, the
sleeve 16 will not separate from the stem guide 14 when the stem guide system

12 is removed from the bonnet 22.

[0025] FIG. 9 is a side view of an embodiment of the stem guide system 12
with the stem guide 14 and the sleeve 16. In some embodiments, the end 124 of
the stem guide may include an aperture 140 that enables a pin or screw 142 to
couple to the stem guide 14 to retain a ring 144 (e.g., a washer). In other
embodiments, the pin or screw 142 may be integrally formed with the ring 144.
As illustrated in FIG. 10, the pin or screw 142 couples to the stem guide 14
retaining the ring 144 against the end 124 of the stem guide 14. In operation, the
ring 144 blocks removal of the sleeve 16. Accordingly, during maintenance or
inspection, the sleeve 16 will not separate from the stem guide 14 when the stem
guide system 12 is removed from the bonnet 22.

[0026] While the invention may be susceptible to various modifications and

alternative forms, specific embodiments have been shown by way of example in
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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 stem guide; and
a sleeve coupled to the stem guide, wherein the sleeve is configured to

rest within a valve stem groove of a valve stem.

2. The system of claim 1, wherein the stem guide includes a threaded portion
and an unthreaded portion.

3. The system of claim 2, wherein the threaded portion is configured to

threadingly couple to a valve housing.

4. The system of claim 1, wherein the threaded portion has a first diameter

that is larger than a second diameter of the unthreaded portion.

5. The system of claim 1, wherein the stem guide comprises a first material
and the sleeve comprises a second material, and wherein the first and second

materials are different.

0. The system of claim 5, wherein the second material a harder than the first
material.
7. The system of claim of claim 1, wherein the stem guide comprises a lip

configured to block removal of the sleeve.

8. The system of claim 1, wherein the stem guide comprises an aperture, a
screw, and a ring, wherein the screw is configured to couple to the aperture in
the stem guide to secure the ring to the stem guide and to block removal of the

sleeve.
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9. The system of claim 1, wherein the stem guide comprises a groove, and a

ring is disposed in the groove to block removal of the sleeve.

10.  The system of claim 1, comprising a valve with the valve stem.

11.  The system of claim 10, comprising a hydrocarbon contraction system
having the valve.

12. A system comprising,
a valve, comprising:
a housing;
a valve stem within the housing wherein, the valve stem comprises
a valve stem groove;
a valve element coupled to the valve stem; and
a stem guide coupled to the valve stem wherein, the stem guide

comprises a sleeve disposed within the valve stem groove.

13. The system of claim 12, wherein the stem guide comprises a threaded
portion and an unthreaded portion.

14.  The system of claim 13, wherein the threaded portion threadingly couples
to the housing.

15.  The system of claim 12, wherein the threaded portion has a first diameter

that is larger than a second diameter of the unthreaded portion.
16.  The system of claim 12, wherein the stem guide comprises a first material

and the sleeve comprises a second material, and wherein the first and second
materials are different.

10



WO 2016/053694 PCT/US2015/051534

17.  The system of claim 13, wherein unthreaded portion comprises a lip

configured to block removal of the sleeve.

18.  The system of claim 12, wherein the stem guide comprises an aperture.
The system of claim 18, comprising a screw and a ring, wherein the screw is
configured to couple to the aperture in the stem guide to secure the ring to the

stem guide to block removal of the sleeve.

19.  The system of claim 1, wherein the stem guide comprises a groove, and a

ring is disposed in the groove to block removal of the sleeve.

20. A system, comprising:
a hydrocarbon extraction system, comprising:
a valve, comprising:
a valve stem with a valve stem groove;
a stem guide system, comprising:
a stem guide; and
a sleeve coupled to the stem guide, wherein the

sleeve is configured to rest within the valve stem groove of the valve stem.

11
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