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(57) Abstract: A choke trim assembly for use as a shuttle seat in a choke valve including a flange sleeve is disclosed, the choke
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clamp ring.
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CHOKE TRIM ASSEMBLY

BACKGROUND OF DISCLOSURE

Field of the Disclosure

[0001] Embodiments disclosed herein relate generally to a choke trim for a choke

valve used for controlling the flow of fluids.

Background Art

[0002] Choke valves are used to control the flow rate and the pressure of fluids
flowing through a flow line in hydrocarbon wells. When a well is being drilled and
stimulated, gases and drilling fluids under high pressure flow through the choke valve.
The gases and drilling fluids may be at high pressures and may carry abrasive

particles such as drill cuttings, sand, silt, drilling fluid additives, and other debris.

[0003] To protect the interior of the choke valve, choke valves generally include one
or several inserts such as a trim. The trim is a replaceable component that is used to
line the interior of the housing of the choke valve. It is made of an erosion-resistant
material, such as tungsten carbide. Furthermore, the trim may serve as a valve seat.
Referring to Figure 1, an example of a prior art choke valve 1 is shown. The choke
valve 1 includes a choke housing 3, a bonnet 21, a shuttle assembly 19 including a
mandrel 17 and a shuttle 15 slidably mounted over the mandrel 17, a trim 9 having a
flanged design and serving as a seat for the shuttle 15, a flange sleeve 13, and
downstream trim components, such as a wear sleeve 11. The choke housing 3
includes an inlet channel 5, an outlet channel 7, and a choke orifice 27. The trim 9 is

kept in place by an o-ring 29 sealing the trim 9 to the housing 3.

[0004] In the choke valve illustrated in Figure 1, the flange sleeve 13 and the shuttle
assembly 19 are aligned within the choke valve 1 with respect to an inner wall 28 of
choke orifice 27, and the trim 9 is aligned with an inner wall 10 of the outlet channel
7. Consequently, if the choke orifice 27 and the outlet channel 7 were misaligned
during manufacture of the housing 3, there would be misalignment of the shuttle
assembly 19 and the trim 9. Since the trim 9 serves as a shuttle seat, mechanical

pressure is exerted on the trim 9 by the shuttle 15 repeatedly. Misalignment could
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even lead to breakage of the trim 9. Furthermore, the distance between the o-ring 29
and the first end 37 of the trim 9 is relatively long so that mud and other materials
may gather between the trim 9 and the choke housing 3. This may also result in
misalignment of the trim 9 and may make it difficult to remove trim 9 for replacement

as accumulated particles may wedge trim 9 in place.

[0005] In addition, to allow for manufacturing tolerances, a gap of up to 0.03 inches
may exist between the inner diameter of the flange sleeve 13 and a first end 37 of the
trim 9. Thus, the flange sleeve 13 does not retain the trim 9; rather, o-ring 29 is used
to retain trim 9 with respect to housing 3. Due to this gap between the trim 9 and the
flange sleeve 13, the trim 9 can move with respect to the flange sleeve 13, resulting in

a loss of concentricity between the shuttle 15 and the trim 9.

[0006] In addition, the manufacture of the trim 9, being of an erosion-resistant
material, such as tungsten carbide or hardened steel, is a difficult task due to its

flanged design and the changing cross-sectional area of trim 9 throughout its length.

[0007] Thus, it would be an improvement to the art to have a trim with a simplified
design and increased performance due to an improved fit of the trim within the choke

valve.

SUMMARY OF THE CLAIMED EMBODIMENTS

[0008] Embodiments disclosed herein relate to a choke trim assembly for use in a
choke valve, whereby the choke trim assembly enables an improved mechanical

resistance and fit, and the trim has a simpler design.

[0009] In a first aspect, embodiments disclosed herein relate to a choke trim assembly
for use as a shuttle seat in a choke valve including a shuttle assembly and a flange
sleeve to receive the shuttle assembly. The choke trim assembly includes a trim, a
trim carrier, and a clamp ring, wherein the trim and the trim carrier are adapted to be
assembled within the clamp ring such that the trim is centered in the clamp ring and

the clamp ring is adapted to enable a slip fit of the trim carrier into the clamp ring.

[0010] In a second aspect, embodiments disclosed herein relate to a choke valve
including a choke housing, a shuttle assembly, a flange sleeve to receive the shuttle

assembly, and the choke trim assembly for use as a shuttle seat.
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[0011] In a third aspect, embodiments disclosed herein relate to a method of
assembling a choke valve with a choke trim assembly. The method includes:
inserting downstream trim components into an outlet channel of a choke housing;
inserting a wear sleeve into the outlet channel of the choke housing so that the wear
sleeve rests against the downstream trim components; inserting a trim assembly
comprising a trim, a trim carrier, and a clamp ring into a choke orifice of the choke
housing so that the trim carrier rests on a shoulder between the choke orifice and the
outlet channel; inserting a flange sleeve having an opening in a side thereof into the
choke orifice, thereby aligning the opening of the flange sleeve with an inlet channel
of the choke housing and pushing the trim assembly against the wear sleeve; and

inserting a shuttle assembly into the flange sleeve.

[0012] Other aspects, characteristics, and advantages will be apparent from the

following detailed description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0013] Figure 1 is a schematic cross-sectional view of a prior art choke valve.

[0014] Figure 2a shows a partial three-dimensional extended view of the choke trim
assembly and a wear sleeve according to embodiments disclosed herein; Figure 2b
shows a cross-sectional view of the choke trim assembly according to embodiments

disclosed herein.

[0015] Figure 3 is a schematic cross-sectional view of a choke valve comprising a

choke trim assembly according to embodiments disclosed herein.

[0016] Figure 4a shows a partial three-dimensional extended view of the choke trim
assembly and a wear sleeve according to embodiments disclosed herein; Figure 4b
shows a cross-sectional view of the choke trim assembly according to embodiments

disclosed herein.

[0017] Figure 5 is a schematic cross-sectional view of a choke valve comprising a

choke trim assembly according to embodiments disclosed herein.
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DETAILED DESCRIPTION

[0018] Embodiments disclosed herein relate to a trim assembly for a choke valve,
More specifically, embodiments disclosed herein relate to a trim assembly having a
simplified design that may improve alignment of the trim and the shuttle, and may
make removal and replacement of the trim easier. Embodiments of the trim assembly
may also have a more consistent cross-sectional area, which may improve fabrication

and reduce trim manufacturing costs.

[0019] Specific embodiments of the trim assembly disclosed herein and how the trim
is used in a choke valve will now be described in detail with reference to the
accompanying figures. Like elements in the various figures may be denoted by like

reference numerals for consistency.

[0020] In a first aspect, embodiments disclosed herein relate to a choke trim assembly
for use in a choke valve. Referring to Figure 2b, the choke trim assembly 110
according to embodiments disclosed herein is shown in a cross-sectional view. The
choke trim assembly 110 may be a three-component assembly including a trim 101, a
trim carrier 103, and a clamp ring 105. The clamp ring 105 and the trim carrier 103
each have a tubular member and a flange. The flange of the trim carrier 103 has a
first annular surface 113 facing the clamp ring 105 and a second annular surface 115
facing a shoulder 31 (as shown in Figure 3) of the choke housing 3 (as shown in
Figure 3). When assembled, the tubular member of the trim carrier 103 fits into the

inner diameter of the clamp ring 105.

[0021] In an embodiment as shown in Figure 2b, the choke trim assembly 110 further
includes an o-ring 109 forming a seal between the components of the choke trim
assembly 110. To this end, a first circumferential groove 117 is provided on the first
annular surface 113 of the trim carrier 103. The o-ring 109 is adapted to be seated in
the first circumferential groove 117. Compression of o-ring 109 and surface-to-
surface seating of components 103, 105, 101 may thus allow the trim assembly 110 to

act as a single piece once assembled.
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[0022] The trim 101 of the trim assembly 110 according to the embodiment as shown
in Figure 2b is donut shaped. Such a simple shape is made possible by the three-
component trim assembly 110. As the skilled person will appreciate, other shapes of

the trim 101 may be realized.

[0023] The outer diameter of the trim 101 may vary along the length of the trim 101
so that the trim 101 has a tapered outer diameter. The tapered outer diameter for the
trim 101 may provide clamping and centering forces when the components of the trim
assembly 110 are assembled. In some embodiments, the outer diameter of trim 101
may have a taper angle o in the range from about 5° to about 15°; from about 7° to
about 13° in other embodiments; from about 9° to about 11° in other embodiments;
and about 10° in yet other embodiments. The clamp ring 105 has a tapered inner
diameter similar to the tapered outer diameter of the trim 101, thus enabling the trim
101 to be clamped and centered within the clamp ring 105 during assembly. The
person skilled in the art will appreciate that other taper angles may be used for the
outer diameter of the trim 101 and the inner diameter of the clamp ring 105, without
departing from a design having few sections with a changing cross-sectional area of
the clamp ring 105. As shown in Figure 2a, the trim carrier 103 receives the clamp
ring 105 and the trim 101 centered within the clamp ring 105. The trim carrier 103

has a tapered counter bore 123.

[0024] In some embodiments, trim assembly 110 components 101, 103, 105 may be
pre-assembled, including pre-assembling the o-ring 109 to the components. Thus,
trim assembly 110 may be inserted into a choke valve as a single piece during

assembly of the valve or during replacement of valve components.

[0025] Figure 2a further shows a wear sleeve 107 adapted to be assembled with the
choke trim assembly 110 when inserting the wear sleeve 107 and the choke trim
assembly 110 into a choke valve. The wear sleeve 107 has a tapered outer diameter
section 125 at a first end corresponding to a tapered counter bore 123 of the trim

carrier 103.

[0026] The trim 101 is advantageously made of tungsten carbide, or any other
abrasion resistant material known in the art, such as nickel impregnated carbide. The

trim carrier 103 and the clamp ring 105 are advantageously made of stainless steel, or
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any other fracture resistant material known in the art. The trim carrier 103 and the
clamp ring 105 may also be made of a material that is corrosion and fracture resistant
according to application-specific requirements. Wear sleeve 107 may also be
manufactured from abrasion resistant materials. The combination of wear resistant
materials and fracture resistant materials in the trim assembly may provide for erosion
resistance, and may also result in a trim assembly having an improved fracture
resistance as compared to prior art trims formed completely from erosion resistant

materials.

[0027] In a second aspect, embodiments disclosed herein relate to a choke valve

having a choke trim assembly according to the first aspect as described above.

[0028] In Figure 3, a schematic view of a choke valve 100 similar to that of the prior
art (Figure 1) is shown, the choke valve 100 including a choke trim assembly in
accordance with the embodiment as shown in Figure 2b. The outlet channel 7 has an
outlet channel diameter 25 that may vary along its length. The choke orifice 27 has
an orifice diameter 33 that is larger than the outlet channel diameter 25, thus forming
a shoulder 31 at the junction of the two bores. The trim assembly is associated the
flange sleeve 13 through a close slip fit of the outer diameter of the tubular member of

the clamp ring 105 to the inner diameter of the flange sleeve 13.

[0029] Referring to Figs. 2b and 3, embodiments of the choke valve include a second
o-ring 111 to seal between the choke trim assembly and the choke housing 3. To this
end, a second circumferential groove 119 is provided on the second annular surface
115 of the flange of the trim carrier 103. The second o-ring 111 is adapted to be
seated in the second circumferential groove 119. O-ring 111 may be compressed,
forming a seal between the trim carrier 103 and the shoulder 31 of the choke housing
3.

[0030] In the embodiment as shown in Figure 3, the wear sleeve 107 fits into the
counter bore 123 of the trim carrier 103 due to the tapered outer diameter section 125
of the wear sleeve 107. In some embodiments, the inner diameter of the wear sleeve
107 may be larger then the inner diameter of the trim 101. For example, the inner
diameter of wear sleeve 107 may be about 0.8 mm (about 0.03”) larger then the inner

diameter of trim 101 in some embodiments, which may vary depending upon the size
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of the valve. The wear sleeve 107 is advantageously made of tungsten carbide as the

trim 101, or any other abrasion resistant material known in the art.

[0031] In a third aspect, the invention relates to a method of assembling a choke valve
comprising a trim assembly according to embodiments of the invention. Returning to
Figs. 2b and 3, downstream trim components 11 are inserted into the housing 3
through the choke orifice 27 and seated within the outlet channel 7. Then, the wear
sleeve 107 is inserted through the choke orifice 27 so that it rests against the

downstream trim components 11.

[0032] As mentioned above, the trim 101, the trim carrier 103, the clamp ring 105,
and the o-ring 109 may be pre-assembled, thus providing the trim assembly 110.
First, the trim 101 is inserted into the clamp ring 105. Then, a fine threaded screw
121 may be used to fix the trim carrier 103 to the clamp ring 105, thereby wedge-
locking the trim 101 to the clamp ring 105. The person skilled in the art will
appreciate that for the pre-assembling, any type of screw providing the pull-up force
needed to compress the o-ring 109 and provide the seal may be used. The trim
assembly 110 and the second o-ring 111 are then inserted through the choke orifice 27
so that the flange of the trim carrier 103 rests against the shoulder 31 of the choke
housing 3, thereby sealing the trim assembly 110 to the shoulder 31 using the second
o-ring 111. The flange sleeve 13 is inserted into the choke orifice 27 and oriented
such that the sleeve opening 14 is aligned with the inlet channel 5. Thus, the trim
assembly 110 is pushed against the wear sleeve 107 so that the tapered counter bore
123 of the trim carrier 103 receives the tapered outer diameter section 125 of the wear
sleeve 107. The shuttle assembly 19 is assembled to the bonnet 21. The bonnet 21 is
then placed over the housing 3 such that the shuttle 15 of the shuttle assembly 19 is

lowered into the flange sleeve 13. Finally, the bonnet 21 is fixed to the housing 3.

[0033] Those skilled in the art will appreciate that the choke valve may be assembled
without pre-assembling the trim assembly 110. Thus, the above procedure for
assembling the valve would be adjusted to account for the placement of the individual
components of the trim assembly, rather than a pre-assembled trim assembly, within

the housing.

[0034] While assembling the choke valve, the trim assembly and the flange sleeve are

aligned based on the flange sleeve pushing the trim assembly against the wear sleeve.
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The trim assembly components are thereby compressed and centered based on the

tapers and the small tolerance stacks.

[0035] Figures 4a, 4b, and 5 illustrate another embodiment of the trim assembly
disclosed herein, where like numerals represent like parts. In this embodiment, an
alternative arrangement for second circumferential groove 119 and fine threaded
screw 121 are provided. Additionally, in this embodiment, the shape of the trim 101,
the trim carrier 103, and the clamp ring 105 are modified as compared to the

embodiment illustrated in Figures 2a, 2b, and 3.

[0036] Embodiments disclosed herein may further provide one or more of the
following advantages. Due to the trim being mechanically locked into place by the
trim carrier and the clamp ring, the trim will keep mechanical concentricity with
respect to the shuttle and the outlet channel. The trim is retained in a fixed position
by the sleeve flange due to the tolerance stacks of the flanges of the trim carrier and
the clamp ring. The gap between the outer diameter of the tubular member of the
clamp ring and the inner diameter of the flange sleeve is now greatly reduced, the
maximum tolerance being around 0.008”. The trim assembly and the flange sleeve
are aligned based on the same bore, i.e., with respect to the choke orifice. Thus, the
shuttle and the trim assembly are also aligned based on the same bore since the shuttle
assembly is aligned with the flange sleeve. This prevents the trim assembly and the
trim-assembly components from moving and misalignment. Also, the simplified
design of the trim-assembly components allows for pressure load from the fluid
flowing through the choke valve to be transferred to the choke housing through the
trim carrier more easily. Thus, trim breakage or trim assembly breakage can be

avoided.

[0037] Furthermore, the components of the trim assembly, according to embodiments
disclosed herein, enable a simple geometry and no grinded shapes or sharp corners.
The cross-sectional areas of the components are changing consistently or less than the
cross-sectional area of prior-art trims, thus minimizing fracture points and providing
better load transfer to the choke housing. Also, the trim-assembly components may

be fabricated easily, which will lead to cost reduction during manufacture.
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[0038] In the specification the term “comprising” shall be understood to have a broad
meaning similar to the term “including” and will be understood to imply the inclusion
of a stated integer or step or group of integers or steps but not the exclusion of any
other integer or step or group of integers or steps. This definition also applies to

variations on the term “comprising” such as “comprise” and “comprises.”

[0039] While the invention has been described with respect to a limited number of
embodiments, those skilled in the art, having benefit of this disclosure, will appreciate
that other embodiments can be devised which do not depart from the scope of the
invention as disclosed herein. Accordingly, the scope of the invention should be

limited only by the attached claims.
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CLAIMS

What is claimed is:

1. A choke trim assembly (110) for use as a shuttle seat in a choke valve (100) comprising a
shuttle assembly (19) and a flange sleeve (13) to receive the shuttle assembly (19), the
choke trim assembly (110) comprising:

atrim (101);

a trim carrier (103); and

a clamp ring (105);

wherein the trim (101) and the trim carrier (103) are adapted to be assembled within
the clamp ring (105) such that the trim (101) is centered in the clamp ring (105),
and the clamp ring (105) is adapted to enable a slip fit of the trim carrier (103)
into the clamp ring (105).

2. The choke trim assembly (110) according to claim 1, wherein an outer diameter of the
clamp ring (105) is configured to enable a slip fit of at least a portion of the choke trim
assembly (110) into an inner diameter of the flange sleeve (13).

3. The choke trim assembly (110) according to claim 1 or 2, wherein the trim (101) is
centered in the clamp ring (105), and an outer diameter of the trim carrier (103) and an
inner diameter of the clamp ring (105) are configured to enable a slip fit of the trim
carrier (103) into the clamp ring (105).

4. The choke trim assembly (110) according to any of the preceding claims, wherein the trim
(101) is donut shaped.

5. The choke trim assembly (110) according to any of the preceding claims, wherein the trim

(101) is wedge-locked in the clamp ring (105).

10
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6. The choke trim assembly (110) according to any of the preceding claims, wherein the
outer diameter of the trim (101) is tapered.

7. The choke trim assembly (110) according to claim 6, wherein the outer diameter of the
trim (101) is tapered at an angle from about 7° to 13°.

8. The choke trim assembly (110) according to any of the preceding claims, wherein the trim
(101) is of tungsten carbide.

9. The choke trim assembly (110) according to any of the preceding claims, wherein the trim
carrier (103) and the clamp ring (105) are of stainless steel.

10. The choke trim assembly (110) according to any of the preceding claims, further
comprising an o-ring (109) for sealing between the trim (101), the trim carrier (103), and
the clamp ring (105).

11. The choke trim assembly (110) according to claim 10, wherein the o-ring (109) is
adapted to be seated in a first circumferential groove (117) of a flange of the trim carrier
(103) .

12. A choke valve (100) comprising a choke housing (3), a shuttle assembly (19), a flange
sleeve (13) to receive the shuttle assembly (19), and the choke trim assembly (110)
according to any of the preceding claims for use as a shuttle seat.

13. The choke valve (100) of claim 12, further comprising a wear sleeve (107).

14. The choke valve (100) according to claim 12 or 13, further comprising a second o-ring
(111) for sealing between the choke trim assembly (110) and the choke housing (3).

15. The choke valve (100) according to claim 14, wherein the second o-ring (111) is adapted

to be seated in a second circumferential groove (119) of a flange of the trim carrier (103).

11
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16. The choke valve (100) according to any of claims 13 to 15, wherein a tapered counter
bore (123) of the trim carrier (103) and a tapered outer diameter section (125) of the wear
sleeve (107) are configured to enable a slip fit of the wear sleeve (107) into the trim
carrier (103).

17. The choke valve (100) according to any of claims 13 to 16, wherein the wear sleeve
(107) is of tungsten carbide.

18. A method of assembling a choke valve (100) with a choke trim assembly (110), the
method comprising:

inserting downstream trim components (11) into an outlet channel (7) of a choke
housing (3);

inserting a wear sleeve (107) into the outlet channel (7) of the choke housing (3) so
that the wear sleeve (107) rests against the downstream trim components (11);

inserting a trim assembly (110) comprising a trim (101), a trim carrier (103), and a
clamp ring (105) into a choke orifice (27) of the choke housing (3) so that the trim
carrier (103) rests on a shoulder (31) between the choke orifice (27) and the outlet
channel (7);

inserting a flange sleeve (13) having an opening (14) in a side thereof into the choke
orifice (27), thereby aligning the opening (14) of the flange sleeve (13) with an
inlet channel (5) of the choke housing (3) and pushing the trim assembly against
the wear sleeve (107); and

inserting a shuttle assembly (19) into the flange sleeve (13).

12
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19. The method of assembling a choke valve (100) with a choke trim assembly (110)
according to claim 18, wherein the choke trim assembly is pre-assembled, the pre-
assembling comprising:

inserting the trim (101) into the clamp ring (105), thereby clamping the trim (101) in
the clamp ring (105); and
attaching the trim carrier (103) to the clamp ring (105) using a screw (121).
20. The method of assembling a choke valve (100) with a choke trim assembly (110)
according to claim 18 or 19, further comprising;:
compressing an o-ring (109) between the trim (101), the trim carrier (103), and the
clamp ring (105); and
compressing a second o-ring (111) between the trim assembly and the shoulder (31)
- of the choke housing (3).
21, A choke trim assembly substantially as hereinbefore described with reference to

Figures 2 to S.

13
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