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CONTROL VALVE

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Provisional Patent Application
No. 61/047,747, entitled “Control Valve”, filed on April 24, 2008, which is herein

incorporated by reference in its entirety.

FIELD OF THE INVENTION
[0002] This invention relates to flow control systems. More particularly, the
present invention, in accordance with certain embodiments, relates to a valve for

use with various flow control systems.

BACKGROUND

[0003] 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.

[0004] In a variety of fluid handling systems, the flow of a fluid is controlled by
avalve. These fluid handling systems may be employed in any variety of
applications and industries, such as oil and gas systems, storage facilities,
manufacturing facilities, refineries, water treatment facilities, industrial plants, and
the like. For example, in the production of oil and natural gas, valves are
employed to direct and regulate the flow of fluids (e.g., gas, water, and oil) in
pipes, wells, pumps, vessels, and refineries. Valves generally include an open
position that enables fluid flow and a closed position that reduces or completely
shuts-off the fluid flow. Valves are also employed to limit (e.g., throttle) the

pressure and flow rate of the fluid flowing through the valve. For example, the



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 PW@AN#IGTANding of the various aspects of the present inven®&T/IR2eeVEM 1Y, it should
be understood that these statements are to be read in this light, and not as admissions of prior art.
[0004]In a variety of fluid handling systems, the flovg of a fluid is controlled by a valve. These fluid
handling systems may be employed in any variety of applications and industries, such as oil and gas
systems, storage facilities, manufacturing facilities, refineries, water treatment facilities, industrial

plants, and ¥RAVRKBIAYRERFBIY, FPRFI SPRRIEAIK DPSHUG dNFHIdiNons UalaY Bduds 3Byed to
direct and regilatedhentiowisifllodstie guigdwaleroaldpid paniogaryeksfpumzseviagels, and
refineries. Valves generally include an open position that enables fluid flow and a closed position that
educes or M IEL SR SRS SRAER HTE QISR BLP PR L Tehkotte) the
pressure anchfeoandite pfdébsuitaid Trowitipghraigbd ipanaiviery ovelkaniele tohdiréci/Elid floay be partially
closed to pagtially truct the fluid flow, .or may incl n gcclusian that tructs luid flow.
Throttling i:frbﬁic?ﬁ%ﬁé ﬂééfbvle\'/"v gr%%l%i@ﬁ v@éﬁ‘ﬂ%ﬁﬁehﬂﬁﬁlﬁg'Qé(?féé)%f%fs%rreﬁgﬁn% it is desirable

to reduce thanifhenalagsemelomere sxeeadrBiitingunag bersatistgangw@sisuitsdnetainesst fluid flow
from oil and gas wells where the Pressure of the fluids being expelled from the mineral reservoir may

exceed 3,0d90%Inds e searelantHyRes oforalysaiaurtsogalr ) weansl agniyplesbiSialves include

gate val\{es @RkGRIE Y@V@lﬁ%ﬁjdé'&%&@@@@’dQ@Pgﬁﬁc@e&?ﬁﬁ&gﬁé@ eat frings that
seal against the gate, and a housing in which the@igte and seat rings are disposed. Generally, the gate

sing in w | ;
includes twd5pPREn8N2 GEBAHSINEIRAET SR 4151965 aRd RALARITRIGEISPL$RY 1378 AbNdIng
between theHacgse Thellittys Reedpsdicinatenaignme tonitictke seat g gmtptapairflow through the

valve, and the flow bore is slid out of alignment with the seat ripgs to restrict. the. flow. As the gate
oves from BCURS A GUR B T CO B BT BEEATE 1o Ghes oD GRSt ine between
the seat ringgignhiehtastytbie atya Biffigadt tocthablio fisinghGagtrdhgalake (eugd, tbledkewbbres) typically
include a valve that displaces a splid cylinder (e.a.. a "plug’.or .'stem™) that is placed around or inside a
socond eyl PO SR VR OB Tt 1o RER S R Rt D SRS e to the
second cyliriten @ $rakedositidudntagensehiokeposition.id slicieahlyaa genziii petiaighifiow with

inear variatneyB el e AR Saye g ariea talRs ISRy sy tpes o

gate and control valves, a variety of other types e ue to the ow rates, high
pressures, afvefe(atgrasivekearatessh typically include a valve that displaces a solid cylinder

(e.g., a "plug" or "stem") that is placed around or inside a second cylinder or bore.
The valve restricts fluid flow based on the cylinder’s position relative to the
second cylinder or bore. One advantage of choke valves is their ability to

partially occlude flow with linear variations in the flow rate. Although the above
discussion relates to a few exemplary types of gate and control valves, a variety

of other types exists.

[0006] Due to the high flow rates, high pressures, and the abrasive nature of
certain fluids, various components of typical valve assemblies, such as the seat,
guard plates and the sealing elements themselves, may experience extensive
wear, which can result in premature failure of the valve assembly. To mitigate
the likelihood of such failure, a valve may need to be refurbished, such as
through replacement of the internal components (e.g., seats and gates), or
replaced entirely. Of course, such refurbishment or replacement may be time-

consuming and/or costly, and generally results in downtime for a system.



certain fluids, various components of typical valve assemblies, such as the seat, guard plates and the
sealing elements themselves, may experience extensive wear, which can result in premature failure of
the valve as¥&hBW/ 1P Rditigate the likelihood of such failure, a valve may R H/PEIGHBished,
such as through replacement of the internal components (e.g., seats and gates), or replaced entirely.
Of course, such refurbishment or replacement may®e time-consuming and/or costly, and generally
results in downtime for a system. 3 BRIEF DESCRIPTION OF THE DRAWINGS [0007]Various
features, as%%cts and advantaaes of the present invention will become better understood when the

|

following de H%leBEéfBﬁé%W MRy HFRFANING e accompanying figures in which like
characters rEg@@BENt likeripagsahroeghagptigsfiame aowietries (0007 bles dnisimvearkzpesiive view of a

valve in accprdance wiﬂ‘. embopdiments of the pr ent.tecan' ue: %)OOQ.FIG. 2 is a cross-sectioned
oo o O T Rt R By RO e el Arggqibion fs read Wt
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0008] FIG. 1 is a perspective view of a valve in accordance with

embodiments of the present technique;

[0009] FIG. 2is a cross-sectioned side view of one embodiment of the valve

of FIG. 1 in an open position;

[0010] FIG. 3 is a cross-sectional side view of one embodiment the valve of

FIG. 1 in a partially closed position;

[0011] FIG. 4 is an exploded perspective view of one embodiment of throttling

discs of the valve of FIG. 1;

[0012] FIG. 5is a cross-sectioned and exploded side view of the valve of
FIG. 1;

[0013] FIG. 6 is a cross-sectioned side view of an alternate embodiment of

the valve;

[0014] FIG. 7 is a flowchart that illustrates a method in accordance with one or

more embodiments of the present technique; and

[0015] FIG. 8 is a block diagram of a system including the valve of FIGS. 1-6

in accordance with one or more embodiments of the present technique.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0016] 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



[0010]FIG. 3 is a cross-sectional side view of one embodiment the valve of FIG. 1 in a partially closed
position; [0011]FIG. 4 is an exploded perspective view of one embodiment of throttling discs of the
valve of FIGV®, J0UIBSfE. 5 is a cross-sectioned and exploded side view oP¢HARHNYBSIHIG. 1;
[0013]FIG. 6 is a cross-sectioned side view of an alternate embodiment of the valve; [0014]FIG. 7 is a
flowchart that illustrates a method in accordance wigh one or more embodiments of the present
technique; and

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.

[0017] Referring now to FIGS. 1, 2, and 3, a valve system 10 includes a valve
12 having a body 14, a gate 16, a first seat ring 18, a second seat ring 20, a stem
22, a control 24, and a throttling section 26 in an axial slab (e.g., in-line) valve
configuration. As is discussed in further detail below, the throttling section 26
includes multiple interchangeable discs that help to reduce the likelihood that the
throttling section will crack and flow downstream. The interchangeable nature of
the discs also facilitates simplified installation and maintenance of the throttling

section 26.

[0018] In the illustrated embodiment, the body 14 includes an inlet 28 and an
outlet 30. The inlet 28 is adapted to connect to a fluid source via a first flange 32.
In the illustrated embodiment, the first flange 32 includes a plurality of boltholes
34 that facilitate coupling the first flange 32 to a pipe or other fluid source. The
first flange 32 also includes a sealing region 36 having a raised surface and a
recessed region (e.g., annular recess) for placement of a gasket or seal (e.g.,
annular seal). The gasket or seal may provide a fluid seal between the valve 12
and the fluid source, for instance. The outlet 30 includes a second flange 38.
Similar to the first flange 32, the second flange 38 includes bolt holes 40 that
facilitate coupling the second flange 38 to a pipe or other fluid destination, and a
sealing region 42 having a raised surface and a recessed region (e.g., annular
recess) for placement of a gasket or seal (e.g., annular seal). The inlet and
outlet flange may have identical profiles (e.g., bolting profiles) or have varied

profiles with respect to one another.



[0015]FIG. 8 is a block diagram of a system including the valve of FIGS. 1-6 in accordance with one or
more embodiments of the present technique. DETAILED DESCRIPTION OF SPECIFIC
EMBODIMBEXI @09038i8ne or more specific embodiments of the present ilt¢e RSB Hescribed
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 4 project, numerous

implemental®A! Secif8RISHAS ABSIBY SIS RN ITLAKRRHTE AR FtopOR REPBRMHC goals, such as
compliance pdtzsystemdetiatadanich insiness; silaigir ooss aats;unbitdrmayeviargtiedtoone
implementatjon to angther. Moreovey, it should be appreciated that such a.development effort might be
complox and Erd8 Gt AR S e S PR 1 o A ALIREP o B, fabrication,
and manufaétupadee thibseugihoitteriangtkidif hagibgdd dHafwiy afghmahgcrisuté. [BOLRERet@rring now to
FIGS. 1, 2, gnd.3, ve system 10 includes a valvge, 12 having a8 b 4 e 16, a first seat ring
18, asecong%e@%%ﬁ%? ,ear'x §%’e%£{’aﬁi% t?csi?%g%aﬁdlgat rﬁ(ﬁ) ﬁn%osrﬂ%yi@’r? tzlga%lgéﬂ%a .‘ff'é@b (e.g.,
in-line) valvéd3oafgamtibpageagedisetienclirandtadatacabparsags tartioroffing section 26 includes
multiple interchangeable discs that help to reduce the likelihood that the throttling section will crack

and flow doi#t@2fam ThedatREILRAFRRIDROAIRNreDNGlEARS & REsHoR SfitheBTeMARYified installation
and maintenapea b the tHPilingePestiR 2§-a lateral passage 54. The lateral passage

portion 52 includes passages through the first seat ring 18, the second seat ring
20, and a gate flow bore 56, for instance. The passage 44 may be fully opened,
fully closed, or partially opened or closed in any position between the fully
opened and fully closed positions depending on the position of the gate 16. For
example, FIG. 2 illustrates an embodiment wherein the gate 16 is in the fully
opened position. In other words, an axis 58 of the gate flow bore 16 is aligned
with the primary axis 46, such that fluid may flow along a path parallel to the
primary axis 46 in the direction of arrow 60. In the fully closed position, the gate
16 is positioned such that it completely occludes flow in the passage 44 (e.g., the
gate flow bore 16 is completely offset from the passage 44). FIG. 3 illustrates an
embodiment of the valve 12 wherein the gate 16 is in a partially opened/closed
position. In other words, the gate 16 is displaced along a lateral axis 62 such
that the axis 58 of the gate flow bore 56 is not aligned with the primary axis 46,
and the gate at least partially occludes the lateral passage 52 and the primary
passage 44. In a partially opened/closed position, the gate 16 may be disposed
anywhere between the fully opened (FIG. 2) and fully closed position such that
only a portion of the primary passage 44 is occluded, thus enabling relatively
precise control of flow through the valve. In other embodiments, the gate 16 may
include a positive beem device. In such an embodiment, the gate 16 does not
have a shut-off or fully closed position. In some embodiments where the gate 16
is a positive beem device, the gate 16 is disposed in only a single position and is

generally not movable/adjustable between multiple positions.



[0018]In the illustrated embodiment, the body 14 includes an inlet 28 and an outlet 30. The inlet 28 is
adapted to connect to a fluid source via a first flange 32. In the illustrated embodiment, the first flange
32 includes WO RWItU6Fboltholes 34 that facilitate coupling the first flange BEkGERWMYHBSbe1dther fluid
source. The first flange 32 also includes a sealing region 36 having a raised surface and a recessed
region (e.g., annular recess) for placement of a gagket or seal (e.g., annular seal). The gasket or seal
may provide a fluid seal between the valve 12 and the fluid source, for instance. The outlet 30 includes
a second flange 38. Similar to the first flange,sz, the second flange 38 includes bolt holes 40 that

facilitate cobBHAd)ihe BEJRIFTRIMAS SR X RGeS AANBIEUEGIHE FAR M EREGing region 42
having a raigggratrieecandratreciisseday ondedimantntiar seses Hdes g s @ meriroéatgasket or seal
(e.g., annular seal). The inlet and outlet flange may have, identical profiles (e.g., polting, brofiles) or
e varied DAL IATESHEE S Bhai SR LA G0 T ABdods Gr DR AR R hrimary
passage 44amteharpniangnyassagkd dalefthegarain-lheifeg. jrstregimtbodien tratshunsrirdne the inlet 28
to the outlet, 30. For.e le, i illust embadi t, the primar S 44 through
the length oﬁ%é%§3§%§§|§ﬁdﬁ%ﬁ#§{f zﬁésl %%83@%@5{% %Vﬁép ﬁl%%@%?n%@%i?n@%ﬁi%se passage
44 is formeBfrofthaefipodyasbad e tattyal 48ssage Sddopadsaga pogdion that andkldateral passage

portion 52. [0SAFNRABIGH PARSIEHERVESA it gl&ﬁ’&? &8%%%%&#§L€ﬁéi6ﬂ@%¥ Rafsape 44 thatis

intersected by a lateral passage 54. The lateral passage portion 52 | es passages through the first

seat ring 18SHRPLRE Geaessalohg TUCEIRIs(@dte NSuiiksdResbliRg 1fsthfceeaand @49 44 may be

fully openedydulby glgsedhrafiytialiBREB b PIHIQsAGkIR ANy position between the fully opened and
fully closed positions depending on the position of the gate 16. For example, FIG. 2 illustrates an

embodimenfop22]ein thesgssankh 66ihinedisela eieenes ¢rapitiody thaaverEslean axis 58 of the gate
flow bore 16 is aligned with the primar is 46, such that fluid may.flow aJon ath parallel to the
ormary axCRB RN UGBTI S FARD AR, o Ao B postioned such
that it compledatedhihde e flallas toapassalthd4datgo) tretgdte lavbddi 16 theompletely offset from
the passage 44). EIG. 3 illustrates an embodiment.af.the valy eip the gate 16 is in a partially
opencaido e TG B B TRb S e RTel e B O ABHEIRE, ouch that the
axis 58 of theoghte AdviolibretBlys o ealityacg alitly ttegipriniariyavtitg 46 ainsLitfecgataché least partially

ludes th ' A tiall d/closed ition, th
occludes 3%%%&)@6?%%? and pgf@%gu 20844 In a partially opened/closed position, the

gate 16 ma sed anywhere between't y opened (FIG. 2) and fully closed position such

that only a peiss) of trRPEEY PASSRIR ¥t itoertereds tRBSRARBSLIRIBEN SheRIBEIRSCONtrol Of

flow through the valve. In other embodiments, the gate 16 may include a positive beem device. In such
an embodinfit ARERFEROLIE ASe 5N H0 R £RLLIMRIBERP WilyiFoseRth SfidRCIHISS Re embodiments

where the gatecHaitcalRRSIBEIRSEIN SR tharatRiitbiis dizpesedein only @sinalmgesiion and is

B D S ea e ovemSr of e ot TE S earmple, the cortrol 24
provides a force in the direction of a first arrow 74 on the stem 22 that urges the
gate 16 to the open position (e.g., to open the valve 12), or provides a force in
the direction of a second arrow 76 on the stem 22 that urges the gate 16 into the
closed position (e.g., to close the valve 12). In the illustrated embodiment, the
control 24 includes a wheel 78 that can be rotated in one direction to open the
valve 12, or rotated in a second direction to close the valve 12. In other words,
rotating the wheel 78 may cause the stem 22 and the gate 16 to move along the
lateral axis 62 to open or close the valve 12. Other embodiments of the control
24 may include manual or automatically driven actuators that provide a force to
open or close the valve 12. For example, a motor or hydraulic actuator may be
used to rotate the wheel 78, or to displace the stem 22 and the gate 16 along the

lateral axis 62. Although the previously discussed embodiments include the gate



[0021]The lateral passage 54 includes a bore 64 that is coaxial with the lateral axis 62. In the
illustrated embodiment, the lateral passage 54 intersects the primary passage 44 at approximately a
right angle (&9 20f1f%S2al axis 62 and the primary axis 46 are orthogonal) PEliABEII@IHE 1
embodiment shown, the lateral passage 54 is formed in the body 14 of the valve 12, and through a
bonnet 66 of the body 14. The lateral passage 54 provides a region that enables movement of the gate
16 between the opened and closed positions, as well as enabling access to the internals (e.qg., the first
seat ring 18, the second seat ring 20, and the throttling section 26) of the valve 12. [0022]The bonnet
66 includes SoJBRBAGLRROIEE A8l X BB LRI FIBEESHIE ThE'BY REHYE VBEPERample, the
bonnet 66 inglnfigsratiprnsitifiengaddshFenakieprouning efrfbedtoriie Aajotbridelueel2. In the
embodiment shown, the bonpet flange 68 includ olts 70 that couple the control 24 to the body 14,
a2 sealn g B SIS PR ARG Y T BIRALAAN G2 TR i 15 PRt 6 a gasket of seal.
[0023]The cexdirapRy enaddesmibadimentt tidlgatm i Hodyatvwekete thdalbéypshahbdlesed positions. In
the embodiment sh .the tral 24 ingl echani vice that js coupled tg the gate 16 via
the stem 22. %gr%%\géa fé% %%ﬁé;r\()%ﬁg gﬁ@%%gss%%?cn‘é%ﬁ %?M@Qa?ééﬁ?@gre evx%\r/rgplée{,éf e control 24
provides a fthratignrdiatelitéetidignba destiuaecnd oronohe prssagestataugiethieajeees! 6 to the open
position (e.g., to open the valve 12), or provides a force in the direction of a second arrow 76 on the

stem 22 thatQRg8k thényhe igstiadan embadimentittba rerfroldddudesamealg)siertlilustrated
embodimentthescanipbd4dskigatea BhaehAdiat SAR iR d cang dlitectiogto open the valve

12, or rotated in a second direction to close the valve 12. In other words, rotating the wheel 78 may

cause the siBRIUSE ARIGALARED DO SRESOLIBRPHE LRI NG EShe N HABE the valve 12.
Othe:jemtf’oélﬁ- Bﬁimnﬁhﬂﬁ@%l %@E@ﬂe?éﬁéﬂgﬁd%ﬁi@ﬁ‘b@iﬂ)\ﬂﬂé@%ﬂ '@fﬂ‘?ﬂ)&\@l%’ﬁl"‘s@%@éors thatt) g
provi e a force to open or close the valve 12. Far ex e, a motor or rayli ctuator may pe use
B otate theATRSN kG P REHEDHE B SRR BRI 2 PR A RO AL 3l BSGBE Ahouon
the previously diacusedidgtynbpedimentsimclodim it gtete” 16 muywbrgsiapiifidtedateraliaxis 62, other
embodiment may inclyde various configurations of the gate 16. For e e,.some embodiments may
include the CREPTEN S R CHILF TR RS P ATres At R Ao SR ampie. n one
embodimen§2iod tetgdié iy imcinds wdrali:tiidb e idpes(afgca Gy sitdatistegdrg thehsiem

motor-operatgd ol loh I [S.r gn or more

passages t%gug@t]?é%@/gaﬁ&?&?g% % @eﬁ@ﬁg}te%%% (? Im n%,‘g't é% CS%%%?’%Z%%C%&S a single
stem 22 thaths teruplsteestBe getunied lbyadhetatane@bodimeeremhd damboltomsafasel8de a stem 22
on both endgqh NeHatea1he hof R IBIRNSLtENSHS AR RIPBAINGHE MgPARERHGRalanced design

provides for an equivalent surface area subject to pressure on a top surface 80 and a bottom surface

82 of the gafdti'e, RRUQFHRMRCESEhRighthaaiRdfdhHe §%eEling mAIERBrHHesHIEE ORd® the absence
of a pressurggtifier antHalcenstheftti yHface $Rantive et adiaser2ieb ha@atedbotn other

words, if the top surface 80 is intersected by the stem 22, fluid surrounding the#ste 16 may not exert a

fluid pressufBRIBIAHE arBlHFIRRIESTRRNFIES SIRBERIBIRP U IFD LB ANS JaiRiRalan g TR bottom
surface 82 catbegais B2 doasengitéanbrilefasiem722(dhe, v ipkg sameciosyai B thge@ntire bottom

surface 82 of th te thus exerting a higher. pressure on the hottom surface 82 of the gate 16 than
the force exEREIEA A LSS0 P G B T2 BRI TSP U anEe 19 overment of
the gate 16 i griteslats arexdiftE? endbérdinectiooeod eertad 84 {pegtopsmwiizgdr8thaiasiee to the open
position). Althouah this. m ot be significant at lower fluid, pressures, at high fluid pressures, the
Giterence 1O e e S TR, B e R Bl e 22 o
the embodiraienitdizvier owdhnstéppssePiaasibiilandiiba batthen teprtndat?2 Fdendateidottom surface 82

of the gate i X ure. givi ting on the
top surtace B T B e B A o avrow
74) along thenabs iprsidrEre dsanst the brtasy AiItaeRIPAvie oinkis eyR@eRhNtABS pposite

direction.  girection (e.g., arrow 76 or arrow 74) along the lateral axis 62 does not require

significantly more or less force than the opposite direction.

[0025] The gate 16 includes a slab 84 having the flow bore 56. As discussed

previously, the flow bore 56 includes a passage through the slab 84 to enable



8 fluid to pass when the gate 16 is disposed in an open or partially opened/closed position. The flow
bore 56 has a shape (e.g., diameter) that is approximately the same as the other portions of the
primary pas®4y0a%1396§2 the first passage portion 48 and the second passBge/3BA#8M43011 The gate
16 includes a first gate face 86 and a second gate face 88. The first gate face 86 includes a generally
flat surface of the slab 84 that seals against a first geat face 90 of the first seat ring 18. The first seat
face 90 contacts the first gate face 86 to provide a fluid seal and discourage fluids from entering the
lateral passage 54. In other words, the fluid seal blocks fluid from leaking from theqj)rimar passage

44. Similarly HEREESTIGER 11 9FS iHRIFAISRPRAL AN MRELRTRA BN BRPISISED e of the gate
16 than the fiesiitamie feeeffifv BodesBRlsaagaisisisesecondisenstaser iefdpprarrnatisemiering 20. With
the valve 12 in the oqﬁn sition, the sef:ﬁ}nd Eate face 88 cong;ts thjhse%o?%d seat face 92 to provide
a fluid seal (AT §i8oRECHAYL HEHPEIE MR RRsPa5asddg9s4 oBZsRERAYR that in the

open positiqmorﬁmlé@ampdhmge@btmqmssagetﬁadEJﬁ&@)ecGhd gaid i an8Bdae affcst faim the .
primary paS?aac%esﬂe“ﬁ%%da]ags '88‘\3%;%{%8 #Q?%'B /SRR P‘;étt ?'caeteéé'irﬁ’aﬁ%%%}f"g‘eﬁ%j&fﬂoes not directly
ow. In other ui er the , but do

receive fluid or gas ords, may en ateral passage ed so ata
significantlyfletveur{atedifytiiessiab S dhairstaisprigningt pakisigead20e198 pbibeatfiy sratic. The

reduced fluif foweproxita e et BLANAIRIReRI g B8NS RRcaRdgeat face 83 n

the open position reduces the potential for wear and/or erosion of these faces. This may be beneficial
because, wisea!tABLEIRCPBROM BVl iiien@dsediRstRial BRS$de D orlidABEMENES seat face 86

and the Secmdfﬁﬁa*sf@aeo&?cm%&Fﬁbﬁ?i@&l@#@ma@m@ehﬁ]samja@%étaw SSihifangs of the first

seat ring 18 and the second sealing ring 20 due to the lack of erosion and/or wear on the sealing

faces. Thus!IRSHEREARARIIEEIES INHIaAas SeagRRERIbNTR! RiiReRI AL RRABIGE SR Rloff may be
achieved evie gfies PEolnagaeelivis: e thiosgs thay abmsl 29 SHehaseadraniagerasaydoe possible

(.. e ga0b 18 UKL AFAE Bl TEH BRSNS SRARRSOR LR FPIREtpon positon
a_nd the W@@WGGW@E{#&B@%’M%&E fenliog ’f@@m&c@‘ aﬁm@sé@ffh&v_ice are _offset from
ﬁ:[eeftzg“;‘r’l;i&‘.%“c@utr%%eos"ﬁﬂi5’9‘??#8%”%?8%?&' T PSesLROsLioRy he force of the fluid entering at the

[0026] It is noted that in the open position, the lower portion of the first seat

face 86 second seat face 88 are offset from the primary passage 44 and are

disposed in a lower portion of the lateral passage 54 that does not directly

receive fluid or gas flow. In other words, fluid may enter the lateral passage 44,

but does so at a significantly lower velocity than the flow in the primary passage

44 and is potentially static. The reduced fluid flow proximate the lower portion of

the first seat face 86 and the second seat face 88 in the open position reduces

the potential for wear and/or erosion of these faces. This may be beneficial

because, when the gate 16 is moved into the closed position, the lower portion of

the first seat face 86 and the second seat face 88 may seal completely against

the complementary seat faces of the first seat ring 18 and the second sealing

ring 20 due to the lack of erosion and/or wear on the sealing faces. Thus, the

potential for leaks in the closed position is reduced, and a complete shut-off may

be achieved even after prolonged fluid flow through the valve 12. Such an

advantage may be possible due to the separation of a fluid control mechanism

(e.g., the throttling section 26) and a shut-off device (e.g., the gate 16), wherein

the control mechanism remains in the fluid flow path in the open position and the



acting against the first gate face 86 of the gate 16 provides additional contact forces between the
second gate face 88 and the second seat face 92 to ensure an effective fluid seal (e.g., a metal
backseat) tHPRNKBMHF from flowing into the second passage portion 50 PAIGBROKSHSL 1 the gate
16 blocks fluid flow, and the interface between the second gate face 88 and the second seat face 92
further blocks fluid from leaking past the valve 12. [0028]Further, the connection between the stem 22
and the gate 16 includes a floating adjustable control mechanism to facilitate the metal backseat. For
example, the connection between the stem 22 and the gate 16 may include additional tolerances than

enable the G:5R/I78 TEUAME AbHY FRUEAE 4845 AIAEBhERTIIRRIIMIA I QU BARGLBERS and the

second seaptagied?. In other words, the gate 16 is configured to float along the axis 46, as opposed to
bend along the axis 62, when fluid pressure is exerted against the gate 16 when the valve 12 is in the
closed posit[ﬁﬁZﬁjus riraiheachisgd potsitbanthahoetke o v liiddseale OO Theeifilst 28t@nthce 86 and

second gate (e 48 geuelaliackile eadshyiRae Al b conduelve g aealing, flag nard materia
g A iRl

may also be resista abrasive us prevent g pre e wear of the first gate face 86 and
the second gmmab@twsemma)aﬁ@onm@wmc&ﬁeametm@swjazed@@@@@@maaﬁe €B880fR1 gate face

88. Accordiwheffg&mmai@@sﬂ% 'UQ?ﬁe@ﬁ'ﬁ%é@%@%&%é&?@f%J&ﬁ?@:ﬂ‘ﬁ%|ﬁ? figh as stellite or

tungsten carbide. Similarly an embodiment may include forming the gate 16 from a first material and

coating surfftR8eaRe RR%eagsiRUiRsRh dﬁr%‘iﬁ@rdl’%(cﬂﬁaiaﬂzﬂaéﬁb@&&%é HridfeMMa@ne hardening

process. In 9@@!@@9&'&%@%6{&{ irbsoEsha gate AR 8wy Ascprieddmm Qﬁ?'ﬂi&@@te”ab to provide
an effective seal in a desired location. Complementary to the gate 16, the first seat ring 18 and the

second seaf /RESEIREAT HuigirARIsRINNg Pi?éféhﬁlv MR1dfto or different than the 10 material used to
form and/or te 16 hat improves resistance, to wear and |sc nduci , For
example, thg‘o%%s%te Hﬁ@ Qﬁo% ﬂ?éﬂé%r&g)ﬁ St Pﬂ?gsﬁ Eﬁﬁ@é“ ﬁé'géﬂﬁaggor tungsten
carbide, anddmana@dmmabmgewmammeammmmmmmm lectse piorfian of the flow

paths in the %‘t é.]%ég]l s&nsﬁea rmg? 8 n% g%e S‘E%Oé]ndd%E tr'gtg ?8 ﬁﬁ? for{épu from a hard

material an orc ateriar, suc as ste ite or Stén c e, and/or subjected to a
hardening p&d@b‘smﬂdolexampl@ harmnezdﬁmw@meiet 1161é0|r$tmfhallomgm1meeaafar4@ daenserehe first seat

ring 18, andjgr E%ﬁ?e‘% '%Bgoig%%é e rme% BRY BAie TRl lgAngipt gmbodiment, only

portions that may be su ect to ac erat wear are or coated with a r material. For
example, thé’%ﬁﬁhﬁ@%ﬁ@*@ﬂ@!@.9@65'@#%@&@4@'0“9 the axis 46, as opposed to bend

along the axis 62, when fluid pressure is exerted against the gate 16 when the
valve 12 is in the closed position, thus maintaining contact and an effective fluid

seal.

[0029] The first gate face 86 and second gate face 88 generally include a
hard surface that is conducive to sealing. The hard material may also be
resistant to abrasive fluids, thus preventing premature wear of the first gate face
86 and the second gate face 88 due to the fluid flowing over the first gate face 86
and the second gate face 88. Accordingly, one embodiment includes forming the
gate 16 from a hard material, such as stellite or tungsten carbide. Similarly an
embodiment may include forming the gate 16 from a first material and coating
surfaces of the gate 16 in tungsten carbide or a material subjected to an
alternative hardening process. In one embodiment, portions of the gate 16 may
be coated from differing materials to provide an effective seal in a desired
location. Complementary to the gate 16, the first seat ring 18 and the second
seat ring 20 may be formed from a material, similar to or different than the



the first seat ring 18, and or the second seat ring 20. In another embodiment, the sealing portions of
the faces include, a circular ring 93 including a hard material that is disposed in one, or both, of the
first gate fad¥@BB8HBMhe second gate face 88 of the gate 16. The rings FE, TARROMIErbred
embodiment, include a circular shape concentric to the flow bore 56 are complementary to the sealing
regions of the first seat ring 18 and the second seatging 20 when the gate 16 is in the fully closed
position. [0030]Further, the gate 16 is generally symmetrical about the lateral axis 62. Thus, the gate
16 may be reversed in position if desired. For example, if the first face 86 of the gate 16 becomes worn

(e.g. erodecﬁq‘?é'@Eﬁﬂ%t%wrﬁeawgéaoféme%?&é%%m IRPTRYESISIRIBFEIRNMRR the first face
86 can contenﬂttseoee@mw/eeats‘eamgz Rorckttergsteoid et S&acontndS dhe/rsiheeat face 90 and is

exposed to the fﬁéd flo the i | 28 wh n the v Ive 12 is in.the clgsed po |on For example,
the control 2% VKZHE%/% 8%1 ?rﬁ g?e%i?gﬁt&?h%agﬂ §L?rracted the stem
22 and/or theogéad ﬂsﬁmdtﬂtgsll;emneajbtdemlammmmmncﬂﬁweemmdbmnbarm)mmmifphesage 54, and

the control rﬁgsseﬂ?éeﬂ fH Q}%t%o%‘%g L‘?%%JAT d?c?#?ﬁe'%%' 9??3‘# ttHH"%BgaPec“O” 26

disposed in the assage 4 discussed preV|ous f'o ng genera y inclu esr ucing the flow
rate and/or mm&@ﬂta&ﬂmﬂmmrlalwmﬂmngmm\mﬂtoallh’r@féenatﬁ'ﬂaﬁ fichlasrajsibyed to reduce

the flow rat‘i%%%%ét@ﬁ%ﬁ%?d@f Hﬁ%ﬁ&r‘g lgfé‘ﬂﬂéb% 9L 35 }Jﬁ?o]c%s@ CﬁBP% ch e SHEN With the

valve 12 in open position, t may not Iow reely’between the inle and the outlet 30,

but may be 8Rps¥BRAd eI ENBiBIC(B3Y SUHasRetiiRyaetth U8 fisk seatritg e fed/dbw of the
fluid thrOUthB%@éBHéWéEWQO“ér&QQ%%BB theIlsispted aetpadimenofher tBraslaensegtion 26

includes a mechanism that reduces the cross-sectional area available for the fluid to pass through the

primary pasSaleP2AlieRsy 0k Mgk b s HRISRHIRRY L ESE6IF T SHNRRELESINARY 6f padithes 94 that
have a combiiied Wﬁﬁﬁrﬁﬁﬁiﬁ?mﬁfﬁéﬁﬁﬁb@ lese @%ﬁﬁ@%@@l@(é@“ﬂﬁ?bﬁfﬁé Qéf@q @assage 44,

(e.g., the first passa ortion 48, t ﬂgr second passa ortl n 50, and/or the ateral ge portion
52), AccordiIgy TN Mih o Sl PR G P Bl S B R0 s eied to
provide a flagairih@ortideis3sF thetfa:eqmaéltmar tesdbian fing Bl irlimgdadidhe rﬂlatentmessure at the
inlet 28. In qperation, the throttlin ets de Io downstr am, thereby
reducing er% { (?ﬁ?e f’net%rlopsgrfgc% tk{/ea?!'r% %%(?8% c?aqgoovy %Secon gate

face 88 of the gate 16. The rlngs 93, in the illustrated embodiment, include a

circular shape concentric to the flow bore 56 are complementary to the sealing

regions of the first seat ring 18 and the second seat ring 20 when the gate 16 is

in the fully closed position.

[0030] Further, the gate 16 is generally symmetrical about the lateral axis 62.
Thus, the gate 16 may be reversed in position if desired. For example, if the first
face 86 of the gate 16 becomes worn (e.g. eroded), the gate 16 may be rotated
180 degrees about the lateral axis 62 such that the first face 86 can contact the
second seat face 92, and the second face 88 contacts the first seat face 90 and
is exposed to the fluid flowing into the inlet 28 when the valve 12 is in the closed
position. For example, the control 24 may be removed from the bonnet 66, the
stem 22 and the gate 16 extracted, the stem 22 and/or the gate 16 rotated, the
gate 16 and the stem 22 replaced into the lateral passage 54, and the control

reassembled to the bonnet 66.

[0031] The valve 12 also includes the throttling section 26 disposed in the
passage 44. As discussed previously, throttling generally includes reducing the

flow rate and/or pressure of the fluid flow. Accordingly, the throttling section 26 is



[0033]The throttling section 26 includes a plurality of throttling discs 96 that are disposed in the primary
passage 44. Specifically, in the illustrated embodiment, the throttling section 26 includes the throttling
discs 96 dispeseWaiiEly in the lateral passage 52 and partially in the secBRd/PE988§&1pbrtion 50.
The throttling discs 96 are retained in position by the second seat ring 20. As is discussed in further
detail below, the second seat ring 20 can also include throttling features, such as additional passages.
[0034]FIG. 4 illustrates a detailed exploded view of an exemplary embodiment of the throttling discs
96. In the illustrated embodiment, the plurality of throttling discs 96 is arranged in series. Each of the

throttling diSSRIEYREIRIESCN TR ACSF FERSBS B A ERRNR oA HEdH LAV EReERVSRING discs 96.
When arranggigén gerigsota . waiankeasi sitetry taisle ahe 1@ Iitst8 g agpenfibsitiacsn@6 at least

partially align and partially misalign to form the pa s 94 that proyi plurality of flow paths from
a throttling i %9'16 ot ﬁCfWrﬁﬁ' bs%x\f?oerp Tfpi%f%)aggtﬁp&ﬁ gomlt? tgﬁ?)%%tf%aey'gé?ottling section 26.
An examplesspaskvipath s diusityated dy thdlbwopititiy Hetti{ea26) Bt 2eS)ri&imtiediraeritswnay include
any number Qf ports. nd flo 04 10 ide a desired drop in flowrate and pressure. For

ot the ﬂu@%ﬁou s 3’%&;@@%\% Béﬁ%%%'

example, the number of por 4 may be reduced to increase the drop in pressure

and/or incregggssie dipni Hpwirateq 'QrﬁH&Hﬂ%ﬁ@MWSﬁﬁnﬁé@é&ﬁ%@%@%B%é% and flow paths

104 may be’increased to reduce the drop in pressure and/or reduce the drop in flow rate. Further, the

flow paths 10£¢haPise deaihegugesdie CsrsesseEhaRsipRRYRIGNS S Bivifslstdamasrm one or
more of the PEGFRBHENSFERIING $858 1 26 Hcdudrpr: MditRFB AR 88eHI Ballicligads some

embodiments. In such an embodiment, the throttling section 26 may be referred to as a multi-stage

trim. For ex&RPEtHePHSER96F Hb tRbRANE 8RABRIPEY iR 8P AlvRR ISR fhaligd 88 trictions and

recovery zogemthad preyideciaronallinsiags Piepside frUMlienaNtefirioyiie agehpsedpressure drop
across the t rot&ingﬁsecti%ns. 003515? s,omg embaqdim ntEthelthrottli%gnsecttion may include one
or more feaftifel ThataPAHRRATSELS Re0I] Po@i@ A&} W%[Pﬁﬁiﬁ RRG!Ebrsao,398, filed on

August 31, 20@érdinglgntittetiviviinBigderduigh, theheaichsdiicheiplinatitpafgtedsagesforeisce in its
entirety. For expigle e iolling seclign 28 mavndlude. ane, or mors featres, sugh,as varying level
of restriction Via flow path alignment, and various combinations of holes and slots forming the a series
of stages orrathsnitiedpaisidjpeesstie fbiheintet 204.1f0036jatiamdtetreniiodisesiipeach of the

ports 98 of %%18{/ %%Gia%o}g{'g%f fluid flow downstream, thereby reducing erosion of the
interior surfaces of the valve 12 and associated piping.

[0033] The throttling section 26 includes a plurality of throttling discs 96 that
are disposed in the primary passage 44. Specifically, in the illustrated
embodiment, the throttling section 26 includes the throttling discs 96 disposed
partially in the lateral passage 52 and partially in the second passage portion 50.
The throttling discs 96 are retained in position by the second seat ring 20. Asis
discussed in further detail below, the second seat ring 20 can also include

throttling features, such as additional passages.

[0034] FIG. 4 illustrates a detailed exploded view of an exemplary
embodiment of the throttling discs 96. In the illustrated embodiment, the plurality
of throttling discs 96 is arranged in series. Each of the throttling discs 96
includes a plurality of ports 98 that extend through each of the throttling discs 96.
When arranged in series (e.g., stacked side-by-side) the ports 98 of each of the
discs 96 at least partially align and partially misalign to form the passages 94 that
provide a plurality of flow paths from a throttling inlet 100 of the throttling section



discs 96 may be aligned in series to provide an in-line (e.g., straight-line) flow path through the
throttling section 26. For example, each of the flow paths 104 may include a passage through the ports
98 in each oVth&farbiAY discs 96 that are aligned in series and about a siGRIBXM5 BtHer words,
each of the ports 98 are generally aligned relative to complementary ports 98 on the other throttling
discs 96. In another embodiment, the throttling disg2 96 may include any combination of aligned and
unaligned paths to provide a desired drop in fluid pressure and/or drop in fluid flow rate. For example,
one or more_af the flow paths 104 may include an in-line (e.g., straight-line) flow path, whereas other

13 ports ma§ariQI8dEroHiBe: Plgleds Sl dheoitiiaoRsas y PBE BRI RN Yiscs 96
such that thes filaye tratdd DA S srepatar (849(s o G 1-4r8). flew bativn d83H Iy iHvRidehariyumber of
throttling disc 96 may, be yaried to provide the desjred drop in fluid pressure apd/or drop in fluid flow
e In e THEURGH SRBodErRNY LRVAtpiho g oHEEY B8 ACAHBGEaF i AP AtE e Al rcally, the
throttling digme8€uiecikbng >axinist theotilingdisosiE &8daadithohe patamirty tvaytlveg disc 108. The
first throttling dis 6 i ' ingle-width.disc and e-width gjsc . In the
illustrated ergr?bgééndlet%tﬂ%%%% ﬁ/eg \?/%8%'G:@@%‘i}%%rgjr%ép%ﬁ]grgag\gv%i%egprégoﬂ%'eg\ﬁ\}e% iel'nérl]e-width disc
110. Howevenoihetiesnkedodinhéhespampanniiparnisde anddraerpsttise! Odattindpdiscs 96 may be

employed QRIRCEAJFSHECEAIRSEIS HEPebal e RUAe JBEIHINPHITA fldhe00 may include a

single disc in place of the first throttli s 106. In another embodiment, a single throttling disc may

be used in gracder the plevansiis tbinay brsdsfomdiiinlias tsotetahmeomiinaigiRic 108.
[0038]In one,gRAbgAIMEHs attRHIBEURFRRE 8reowBRd GammhsithlstiMgssdloR@eexample, the

first throttling discs 106 and the retaining throttling disc 108 may be formed from a similar metal (e.qg.,

steel or tundBfeHPESBiAYY icelaaRiBreStH LRV SHARNIREMELFIRBP RGN ST tHESHFBBMg discs 96 may
include a sirgiiiycen@iény, ahenptetiahdrsenrambeaE) e rerehaltthadhrattlimostisest®® includes the

same or a similar ceramic or stellite coating, for instance. [0039]In another embodiment, at least one of
the throting BISEEGIRa] BORITEE HORFA AR SHRIRRAGHE R SHRIUTSRIME SIS 06, In one
embodimentethieateiainingl trectiliay disectBas poovidd foomaltitstatmnp reateraltvetiba first throttling
discs 106. For example, the retaining throttling disc 108 e farmed from a first material that is

i T B B BN 5

relat.ively du%ﬂ ,OraR m%efi?s? o%ﬂi 698%%? %pn%:}rpag _ F')nrﬁ 3_650 '8&?(‘1_ material that is not as
Stinless S0yl e heg R e B ch s
tungsten cafbffe, featarakctairareriismesed imbtSerProvisional Patent Application No.

60/969,398, filed on August 31, 2007, and entitled “Multi-Stage Trim,” which is

herein incorporated by reference in its entirety. For example, the throttling

section 26 may include one or more features, such as varying level of restriction

via flow path alignment, and various combinations of holes and slots forming the

a series of stages or constricted passages in the flow paths 104.

[0036] In another embodiment, each of the ports 98 of each of the throttling
discs 96 may be aligned in series to provide an in-line (e.g., straight-line) flow
path through the throttling section 26. For example, each of the flow paths 104
may include a passage through the ports 98 in each of the throttling discs 96 that
are aligned in series and about a single axis. In other words, each of the ports
98 are generally aligned relative to complementary ports 98 on the other
throttling discs 96. In another embodiment, the throttling discs 96 may include
any combination of aligned and unaligned paths to provide a desired drop in fluid
pressure and/or drop in fluid flow rate. For example, one or more of the flow

paths 104 may include an in-line (e.g., straight-line) flow path, whereas other



WO 2009/130652PCT/IB2009/051611 14 embodiment, the retaining throttling disc 108 is formed from
carbon steel, and the first throttling discs 106 are formed from a less ductile material. [0040]The
retaining thrdiQidPUi86588 being formed from a relatively ductile material nR&TBB288HIELtAHY well
suited for preventing failure of the throttling section 26 and/or simplifies maintenance of the valve 12
and the throttling section 26. In certain fluid applicat®ns, it may be desired that at least a portion of the
throttling discs 96 are formed from or coated with a hard material that is resistant to wear caused by
the flow of abrasive fluids across the throttling discs 96. Although hard materials ma¥ have high wear

resistance, PEJSEYHBLIRE QHRaIS fRrtnasirkPal QRSP RRICRRBIRY BRIE HMeT thE throttling discs

96 may becgnnsithniglgisuscosokech Cratsing wtioas analiofriagulotdigy disicsrbindmbdiswept into the
fluid flowing th o}l;gh the valve 12. As a result, the throttling discs 96 may contaminate the fluid stream,
becoming Io%aJQ in downstream portions of the fluid system, and the like. Further, the absence of, or

ming IGHE0 porti ke, Further, the 2
Cniosirable DO o AL S e e A o o e S L BB HEL 2o

of the retainfiegitecdriog it $le i gqs eRayrpranefarcir apl'@fsku ibtoverate possigiiltysdfatgitlre of the
throttling d'S&%Q@diﬁ%rﬁf@é@@‘?tﬂygﬁﬁﬁé@s@%'ﬁ%‘aﬁ%ag@dairﬁ Lxpasedia arrufidemshock (e.g.,

due to impact or vibration), the ductile nature of the retaining disc 108 may provide 'support of the first
throttling diserodéngriisgs S@idnsgreakix fisistaratling eisekihgortRadhiiaiEtallittMer, even if the

first throttling,clisgad 06136, anddPRrionsdd e dRQItie fisk8Gieaigrine dithfigypdhe retaining
throttling disc 108 may retain (e.qgi‘:hi catch) the portions of the first throttling discs 106 and block them
i

from migratih SRR BURIGHEAH GG At MG HlEs R RES CTIRARR g 16, SRHRIS 08 may act

as a supportifes thefissjshertdlingieisestaanel eiaal asiadikenibm getches peidigas« the throttling
discs 96 that m%/ otheqvise migrate into the fluid streagm [Og%gln or,gﬁ. em odirg%nt, thg)holes in the
retaining thrBtﬂﬂ gemQE’ 'B%EEE?g.?@Mé‘HB]B?fJVrRM%Pf S50, rm{ﬁ 8 'ﬁ8§t &' Pthe flow paths

104) are largefghyedhte peovjderaeaidsingdplessitberfvst thoptdkagngiss tHesfietghrdtting
discs 106 may include a single disc in place of the first throttling discs 106. In
another embodiment, a single throttling disc may be used in place of the plurality

of throttling discs 96, including the retaining throttling disc 108.

[0038] In one embodiment, the throttling discs 96 are formed from a similar
material. For example, the first throttling discs 106 and the retaining throttling
disc 108 may be formed from a similar metal (e.g., steel or tungsten carbide),
ceramic, composite, or the like. Further, each of the throttling discs 96 may
include a similar coating of material. In one embodiment, each of the throttling

discs 96 includes the same or a similar ceramic or stellite coating, for instance.

[0039] In another embodiment, at least one of the throttling discs 96 may be
formed from a different material than the other throttling discs 96. In one
embodiment, the retaining throttling disc 108 is formed from a different material
than the first throttling discs 106. For example, the retaining throttling disc 108
may be formed from a first material that is relatively ductile, and the first throttling
discs 106 may be formed from a second material that is not as ductile at the first
material. In one embodiment, the retaining throttling disc 108 is formed from a
stainless steel and the first throttling discs 106 are formed from a less ductile
material, such as tungsten carbide, ceramics, and the like. In another



15 double width-disc 112). In such an embodiment, the larger holes may reduce the throttling effect of
the retaining throttling disc 108, thereby, enabling use of the retaining throttling disc 108 with multiple
configuratioMOFE I 2% hrottling disc 106. In some embodiments, all of thBAHHNB082&3Id¢der, while
other embodiments may include any combination of holes that are larger or smaller than the
complementary ports 98. [0042]The second seat ring 20 may also provide retention of the throttling
discs 96. Returning now to FIGS. 1-2, in the illustrated embodiment, the second seat ring 20 includes
a retaining lip 114, The retaining lip 114 includes a partion of the second seat ring 20 that is small

enough in dRARAEIMEHIJOE AR BRIAEPHNG YE%H K RINMPIANAN SAPBREFTnG HsiBBged from

the throttlingigg ctiesttRAg diycexeyspies vt dlfsiratekesrdadirendteriafoss-section of the second
seat ring 20 includes a generally L shaped profile, wherein the lower portion (e.g., the retaining lip 114)
of the L maf@@406h thelbateztdinimg tiwr aiflatgehst A0 bethe thnoetiihfyalisesdatteglyaludslan axial force

that seats the Huotlina dises 98 dNAAIRMITAER IO thedustiated ERbadiRaty b fegond seat ring 20

t
includes a throttling portio rottling portion Includes a plurali ytof portS 118 that at least
partially alighe@iionti2é phdaitgioipidies oRutenateafithesedien 2@nadbertineiilinthe throttling portion

116 of the secerho8a fNGAOHAIRIBEARARERION 1E) e JAniingdisas S0 pigige the desired

drop in pressure and/or flow rate. In another embodiment, the second seat ring 20 does not include the

throttling poRidRe1tsoliia dis o G are hersiest e 20 eralep vilieagehBralffispiiabiea proximate
the primary geds it T Wb dhERliites BAMRIIRE Grasided by thessesead #rRAHIBAIAG: dRR441The

throttling discs 96 may be serviced and/or replaced via the lateral passi%e 54. As illustrated in FIG. 5,

the control 2PmAalMINGRBRE RS AR BBRhEY B e GarT oI SamtR iR I TRY Rieral passage 54,

the gate 16 sgatyRibadielatriglRsERERPIWNERRNENIGRS! ting AP senteiragirstiedateral

passage 54, and the throttling discs 96 removed via the lateral passage 54. Similarly, the throttling
Cisos 66 melp B AR RSt st BrS or el g Tons o al o1 T freattimg crses $87o

be swept into the fluid flowing through the valve 12. As a result, the throttling
discs 96 may contaminate the fluid stream, becoming lodged in downstream
portions of the fluid system, and the like. Further, the absence of, or cracking of,
a portion of the throttling discs 96 may reduce the throttling effect, and provide an
undesirable fluid flow rate and pressure drop through the valve 12. As
mentioned above, the addition of the retaining throttling disc 108 may prevent or
at least reduce the possibility of failure of the throttling discs 96. For example,
where the throttling discs 96 are exposed to a sudden shock (e.g., due to impact
or vibration), the ductile nature of the retaining disc 108 may provide support of
the first throttling disc 106 while providing greater resistance to cracking of the
disc 108. Further, even if the first throttling discs 106 crack and portions of the
throttling discs 96 enter the fluid flow, the retaining throttling disc 108 may retain
(e.g., catch) the portions of the first throttling discs 106 and block them from
migrating further down the fluid flow path. In other words, the retaining throttling
disc 108 may act as a support for the first throttling disc 106 and/or act as a filter
that catches portions of the throttling discs 96 that may otherwise migrate into the

fluid stream.

[0041] In one embodiment, the holes in the retaining throttling disc 108 (e.g.,
the holes forming at least a portion of the ports 98 and the flow paths 104) are

larger than the complementary holes of the first throttling disc 106 (e.g., the



16 installation, the interchangeable nature of the throttling disc 96 enable replacement of a single
throttling disc 96, replacements of more than one throttling disc 96, the rearrangement of the throttling
disc 96, and¥ReM1386Tordingly, the throttling discs 96, and the second seR FH29YRfAY1be serviced
and/or replaced without uncoupling the valve at the inlet 28 or the outlet 30. In other words, the first
flange 32 and the second flange 38 may remain coupled to their respective connections (e.g.,
pipelines) while the throttling section 26 is disassembled and/or serviced. This may prove
advantageous in applications where in is difficult, costly, or impractical to disconnect the valve 12 at

the inlet 28 RHRIF #IdEudisC3b! FbobFHEE 2BiIRTROLERGRE the I#QRIMY SRV ESISFIE D articularly
useful in severetthg ifstant@se FearRAIIPIINAG I SbEES isclebiabtebtimhasgaintibe desired drop

ihfotting cre A a A DA 2B 5S4 e LAAUEE Kb LRl ol TRo an o and
gas applicati@® wiresertie dorbuatiore pie sslod iheshdiopaed lavger ghitngireodrabddinezats no longer a

need for 2 36as AOPUY ghaHIR HhedvRUng dlogs S8 e Pe refiaed A rearranged and or

replaced to reduce the amount of thro er, accessimg the throtfling discs 96 may be useful for
inspection, sorvickeeniagppartst 88 throttling discs 96. For example, the throttling discs 96 may be
removed to inspect the one or more of the throttling discs 96 for wear or failure. Where a failure has

occurred (e 9042 ckinderapeonieEmidingep ayalee Rrevitmiptrsd s ddheEreingd and

replaced. InfgeosBNFRAYHIHG S BrROHRESd RcuSsedeMRaimg i bgiHei e edrisnthrottling
disc 108 may contribute to the ease of servicing via the lateral passage 54 by retaining portions of

failed thrott PRAEIES 98 186 IHEaSIReF RN g iRehitfly ARES&aininAdiPehidvaaifesR PRI passage 54.
[0046]AlthouglhdecfepnesdiscHAIQ0 inellidasibr Shsibinthsfighassradasiaigditewistipagn (e.9., in the

direction of the ar 60 from the injet 28 tq the outlet 30) from the gate 16, the throttling section 26
iy b e IS0 ST LGN AL Kb DR oM G SLRRRRAT o e SHHP QRSO o ciapased
17 partially izethﬁﬁim)qaaqsl@gmpbaimnsﬁtﬂaquqamﬁImbntha tattmalspaﬁeagﬂ W%ﬂcﬁﬁjpr_oximate the
first gate face thHIn ?Qgr}t]ﬁln mbodiment, t ef%st s%at “ﬂpels maeé(. _mt%lgqe features Rr viously

discussed with reg?gr &'Seesn esneearf’r%g i) =) gﬁgmplwqﬁr irst Sea ﬁFlBQLr bt 3? Welude a
generally L mwaiakb'iggia1iﬂ)4tpq{etla$1uhmh:mmgfwsnﬁgﬁji§meltmpf@ f'&astseae mﬂ@BS may or
continues (o g e B e B img thotting
disc 108 mapphga§isPasstherah thatiifusthekbiBRESEMEnhhErsbesad 4Ratlthg 20 includes

a throttling portion 116. The throttling portion 116 includes a plurality of ports 118

that at least partially align with the plurality of ports 98 of the throttling section 26.

Accordingly, the throttling portion 116 of the second seat ring 20 works in

cooperation with the throttling discs 96 to provide the desired drop in pressure

and/or flow rate. In another embodiment, the second seat ring 20 does not

include the throttling portion 116. Instead, the second seat ring 20 may include a

generally open area proximate the primary axis 46. Thus, throttling may not be

provided by the second seat ring 20.

[0044] The throttling discs 96 may be serviced and/or replaced via the lateral
passage 54. As illustrated in FIG. 5, the control 24 may be unbolted from the
bonnet 66, the stem 22 removed via the lateral passage 54, the gate 16 removed
via the lateral passage 54, the second seat ring 20 removed via the lateral
passage 54, and the throttling discs 96 removed via the lateral passage 54.
Similarly, the throttling discs 96 may be installed in the reverse order. During



[0047]Further, the above discussion considers flow that generally occurs from the inlet 28 to the outlet
30 in the direction of the arrow 60. However, in certain embodiments, the flow may be reversed and/or
bidirectionaWPRA0&X&#¢12, in any of the above discussed embodiments, the€lliEBAYEY Whtslte a flow
path from the outlet 30 to the inlet 28. In an embodiment that includes bidirectional flow, it may be
advantageous to provide varying arrangements of {lge throttling discs 96. For example, instead of
having the retaining throttling disc 108 located on a single end of the throttling section 26 (e.g., the
throttling outlet 102), the throttli&g section 26 may include the retaining throttling disc 108 at one or

both ends of tHERIGRHMREDMEERITOPatIE BRLRR) RfINBHIIGARES ¥erERAR P outlet 102).
[0048] TurningphaseitehtGf 6, sigtsthastimendiseloslingplacenientyaliendrdtean.oaboke valve) having

features of the previously discussed embodiments, is illustrated.. The choke yalye 120 includes a body
172, a gate TR GRS ho i G R 138 R i 1BE 1860 UG S S AL A 32, The bocly 12
of the chokeAcelveaihglyjnbkitesttipgdesns (96 sagkth84 deahtbaeat migigt-200gieg Bevegratbeti36
extending fr inl to.an qutlet 140. In the illustrated embodiment, the valve 120
includes theg[ﬂzgo Iirnegg(ﬁ é‘eééuoW'ﬁfé‘?d%’s&%ﬁ r&é}&b%s r%g%n%fﬁﬁ?el%ggﬁgﬁ.t%oaﬁfﬁoéﬁhr@jﬂling section
132 may i_ndhthﬁ ﬁeat@seé@ﬁifﬁrfm% @i@ddbsaﬁp@mi(ﬂaﬂga/\ﬂ& rr@'aﬁ@hnaim@@pﬂ%.td?or_ example,
fhe hrottingndf Aeglian d e mewiR e ons g6 meds INRERaraliRdualign sises that include o

plurality of ports to provide a desired ) effect. Further, the throttling discs may be formed from
the same ordifAERSt PIRARRILTHNECEmMpI NI BBV BHAVE AENtRagaHEllitarRieddiengg throttling disc

that is formeghisren i Eeiatuely, Bustile Mmatssialcamll e aprpsditiedplaersnadHicHiensgnay be

made to the choke valve 120 to enable each of the above discussed features to be employed 120. For
example, th8MABLfyXE&IcHS 132 may further include an additional retaining ring or throttling discs

PO AT = F5LcAHpn, neton 340G IEthaPlidng 4 A Becondasiany g g provided
in several circumstances. For example, where there it is desirable to change in
the desired drop in pressure and/or flowrate, the throttling discs 96 may be
accessed so that one or more of the throttling discs 96 may be replaced,
exchanged, and rearranged. An example may include an oil and gas application
where the formation pressure has dropped over a given period and there is no
longer a need for a large amount of throttling. The throttling discs 96 may be
removed and rearranged and or replaced to reduce the amount of throttling.
Further, accessing the throttling discs 96 may be useful for inspection, service,
and repair of the throttling discs 96. For example, the throttling discs 96 may be
removed to inspect the one or more of the throttling discs 96 for wear or failure.
Where a failure has occurred (e.g., cracking of the throttling disc), the failed
throttling disc 96 can be removed and replaced. In accordance with the
previously discussed embodiments, the ductile retaining throttling disc 108 may
contribute to the ease of servicing via the lateral passage 54 by retaining portions
of failed throttling discs 96 so that they may be readily accessed and removed via

the lateral passage 54.

[0046] Although the above discussion includes the throttling section 26
located downstream (e.g., in the direction of the arrow 60 from the inlet 28 to the
outlet 30) from the gate 16, the throttling section 26 may be disposed upstream

from the gate 16. In one embodiment, the throttling section 26 is disposed



[0050]In one embodiment, the choke valve 120 may include an alternate form of fluid restriction. For
example, in the illustrated embodiment, the gate 124 may include a gate disc disposed proximate the
discs of the WA 386Ttion 132. For example, in one embodiment, the gaRCAEB2MIS19dstream disc
of the throttling section 132) may include one or more holes that align with one or more ports of the
throttling section 132. The gate disc is rotated betwigen a first position (e.g., open position) that at least
partially aligns the holes of the gate disc with the ports of the throttling section 132, thereby enabling

fluid flow through the throttling section 132, and a second position (e.g., closed position) that includes
partially or ey %stértﬁaﬁaﬁ?%legrﬁpfhé%ﬁw (ﬂ@g'ﬁ@fﬂr{ﬁgepld%@ FrRASSAISRAG Yoction 132,

thereby occhglingfiavaidthudhdhgatertidngaenicnctdan lembetheesmbrdimesbdhargpts 124
includes two _gate djscs t%aﬁéi}gclude complementar holﬁﬁ. The tgvo ?ﬁlte discsgare r Fate elative to
one another TSR IR 8o R e GSus SR So B tisrme sl el 0 GBked gate
position). Infbe grampleslyhdisicsisseal eimipd8imeptsctatiiargehdrellydtesdeges mainbe pimveded by the
control 126 (o, e Far example,.i aodimepgt, the stem 128.is coupled to at
least one of?t%;lglggﬁeé étﬁfgﬁﬁﬁg (r}(lﬁg |(?r% 'oﬁ%@%&%%qffé%a%g {H{eg s?tgrrr? %é§ IIerﬁcT)“]:l\X(fle%st rotation of the
gate disc reIaﬂlm:la)_arhbrptbiimcﬁqrt'rolttlHgﬁsdntmn@ m@b@dthr@@teébedejawmrmﬂg]ﬂe. 7isa
block diagrag s dsties BBl gl ddceadinlingRmaia R aRHSl i Speesed

es 19 inta e lo

techniques. The method 142 inclu ingt uid, as fllustrated at Block 144. Intaking the

fluid includesPr&VEInEE EaEREdRreitingLaissoliBem@YcbR @iRPRERTIg YR HBAb infaReisdssage 44 of

the valve 12PYé%éhﬁafifﬁé RRSS8&S RAKIPR.48. in one embodiment. For example, intaking the fluid may
include the flow of oil and gas from a pipe coupled to an oil and gas formation via an oil and gas well.

In another efpbarjmeruitakingtapdlidimaysiiohideriniog a dwithtioge acmandastising facility, a
e e B R A S B R 222
include_s pa@ﬂgiﬂwﬁhﬂﬁﬁmmughttfeef@mer@, m_mﬁeﬁebcmimenbitthreﬂmhah eﬁ_ajmodiment, su_ch as an
e AR SIS RNEAER Mol poesno e
rotation of thiewhea T8 otreutmiteit8d tothminleiR Soderatiambfoalinzt that )inc| uetpsidie the position of
the gate 16 gpd oA AW n S5 BAVER LY BETS BRIRERUANIG SRRiFYements of the

throttling discs 96. For example, instead of having the retaining throttling disc

108 located on a single end of the throttling section 26 (e.g., the throttling outlet

102), the throttling section 26 may include the retaining throttling disc 108 at one

or both ends of the throttling section (e.g., the throttling inlet 100 and the

throttling outlet 102).

[0048] Turning now to FIG. 6, an embodiment including a control valve 120
(e.g., choke valve) having features of the previously discussed embodiments, is
illustrated. The choke valve 120 includes a body 122, a gate 124, a control 126,
a stem 128, a bonnet 130, and a throttling section 132. The body 122 of the
choke valve 120 includes a primary passage 134 that has a right-angled flow
path 136 extending from an inlet 138 to an outlet 140. In the illustrated
embodiment, the choke valve 120 includes the throttling section 132 disposed

downstream of the gate 124.

[0049] The throttling section 132 may include features similar to those
discussed previously with regard to FIGS. 1-5. For example, the throttling



[0053]The method 142 includes throttling the fluid section, as illustrated at block 148. Throttling the
fluid may include passing the fluid through one or more of the plurality of throttling sections 26 and
132, in one BiRB8AMENE2IN another embodiment, throttling the fluid may in®GHEB2A8%d dHe fluid
through the throttling section 26 and 132 downstream of the control (e.g., gate 16 and 124), or
upstream of the control, wherein the throttling sectitg 26 includes interchangeable throttling discs 26
that include the first throttling discs 106 and the ductile retaining disc 108. Accordingly, the steps of
passing the fluid through the control (block 146) and throttling the fluid é,block, 148) can be reversed in

order. [00543BFIANS he MENBEHAS PR AeDBRANEIRT AR LY Aiiledisrsittek 150.
Outputting theilidié analyiialide pueagicing evivmaeRigietbtiesined ettt rRaikrardiagpelling the fluid
from the valye 12 and 120. For example, gne embodiment includes expelling the fluid from the primary
passage 44 THTIEH SPGR Ak ES TR B Th B TS O GG A PE B P e Bkt 30 andl
140. 20 Fortlex#mpiiginthdiscglet80imclddi retamimg udeotlipip eiswathdit écfotmed didroasubsequent
processing, arage facility ufacturing facility, in r facility, an
industrial plé%@glr%gtﬁﬁ? |§q}%}§1ﬁs r'ae%gvrig%ec%ﬁéé%aac{%haﬁ,{l){eealacrﬁv%ﬁﬁgﬁgé%%gé c%%he valve 12 and
120 may bereagsidgdtiacipobeidalviee! @8diveefibie fiaah [RI0HE] datussdiscaasetdieatiagdioemployed in

2 variety of panlicafignaansbingysties. ARMROTARII AIRUBHSNS YL ARAZ AIL1A gRR be used to

regulate, direct, and throttle fluid flow in oil and gas systems, storage facilities, manufacturing facilities,
refineries, waletdpianRRRE AN SN QusMaltinertis et dhenmedes@. miltratestitiious

implementatigns;ghths il YRt 2 idihg0 N dnaXieshFsdatihanshyas visieiRa2. In the illustrated

embodiment, the system 152 includes an extraction system 154, a transport system 156, and a
processing &/8¥AHIBSlistsIsaraeRRAE)SR% 154 includes a pressure control system 160 including a

inoral copBltisa, FANEP T ArESbi EHIRSE D e LB AV Ao TSBL8 b etmeen the
fluid/gas sowfdétuikbreanidttonolpueiampletia thdrilaitmaisystentddiddntotiecerateotiiensythe first
valve 165 mlaxlb integral thgi ress rerg)(gptrﬁle 2, SLma m%l%jre &5em gtri]c?ntl Eaparate _from the
pressure contro %3.%%%?5@%% %Panspo?t syé?em]ﬁ% includes a rou?lng stem Fe.g., a manifold)

For example, in one embodiment, the gate disc (e.g., upstream disc of the

throttling section 132) may include one or more holes that align with one or more

ports of the throttling section 132. The gate disc is rotated between a first

position (e.g., open position) that at least partially aligns the holes of the gate

disc with the ports of the throttling section 132, thereby enabling fluid flow

through the throttling section 132, and a second position (e.g., closed position)

that includes partially or completely offsetting the holes in the gate disc from the

ports of the throttling section 132, thereby occluding flow through the throttling

section 132. In another embodiment, the gate 124 includes two gate discs that

include complementary holes. The two gate discs are rotated relative to one

another to align the holes (e.g., an open gate position) or to offset the holes (e.g.,

a closed gate position). In the previously discussed embodiments, rotation of the

gate discs may be provided by the control 126 and/or or the stem 128. For

example, in one embodiment, the stem 128 is coupled to at least one of the gate

disc, and rotation of the control 126 and the stem 128 provides rotation of the

gate disc relative to the ports of throttling section 132 and/or the second gate disc.

[0051] FIG. 7 is a block diagram that illustrates a method 142 of throttling

employing the previously discussed techniques. The method 142 includes



168 that includes a plurality of inputs 170 that are routed to at least one output 172. For example, the
routing system 168 includes a first input 174 routed from the output 166 of the extraction system 154
The input 1 MAR8N9¢E8642valve 12 or 120 disposed in the fluid path betweeP€HEIBAPUPII66and the
routing system 168. The input 174 also includes a second valve 176 proximate the routing system 168.
The second valve 176 may be integral to the routinggsystem 168 in one embodiment. In addition, the
routing system 168 includes a third valve 178 that is disposed in-line with another of the fluid inputs
170. Further, the routing system 168 includes a fourth valve 180 in-line with the output 172. 21

[0057]The otHAINE7D S IHE: BRilIMF EHRE A RISCHS T fruith R NIRRT BSPEPSILRGing system
158 via a congentiedtibatinglfidiessanricelaeavatekihg2iuldeonrecesaagyysteayd s maghinclude an oil
and gas storage f ?ilit%,r@r fin%)y, and the Iitke.l the illustrat ddembodi ent, the processing system
158 includegaﬁﬁ%i idre o VaiveS IS PBIER: pl'@,%‘?e?@n & BP(? é‘s iﬁ’é%xy% 158 includes a
storage faciltya@irg tbknitrd e ajiratitydefthalHesy 16 @irmydbgas JeshiatpipdtieotE dtlito BoveilAlthough
the illustrate is discu it ard to pn iguration of a.syst one or more
valves may g@ﬁr%%@?/}e%d%l%%ﬁn\f}%n 5@1%% ;élég sé/%s%ev}ln slr'th%t %ﬁ@s?l]?é %8\ﬁt%§§ Ig%ses%etmﬁ)%% LY fpgjre%vides for
pressure antuibwaygotitide pininipasfivictase @ manbfigteinplfeciditpez tafingranal waieallows for

easier, faStelFeﬁﬂﬂe‘?ﬁefQE’lﬁﬂén%pmﬁﬁr #(p% g_i{ﬁélménvention may be susceptible to various

modifications and alternativ ms, specific embodiments have been shown by way of example in the

drawings angadwup bemnudasanised i» draihaieis Hewmeink BRI Bagisletiaed that the

invention is not intended to be limited to the Eﬁlrticular forms disclosed. Rather, the invention is to

cover all mdtHRIERISALIRRAY 18Rt Pasaiaadividibeushing wtrmh inrudssirasaieedpe Brithe invention
as defined hyiihegolioaviigaapeeindsitedaiibsdi@ént. In another embodiment, such as an

embodiment including the choke valve 120, passing the fluid through the control
includes passing the fluid proximate the gate 124. As discussed previously, the
gate may include manual control (e.g., rotation of the wheel 78) or automated

control (e.g., operation of an actuator) to regulate the position of the gate 16 and

124 and, thus, regulate the fluid passing through the control.

[0053] The method 142 includes throttling the fluid section, as illustrated at
block 148. Throttling the fluid may include passing the fluid through one or more
of the plurality of throttling sections 26 and 132, in one embodiment. In another
embodiment, throttling the fluid may include passing the fluid through the
throttling section 26 and 132 downstream of the control (e.g., gate 16 and 124),
or upstream of the control, wherein the throttling section 26 includes
interchangeable throttling discs 26 that include the first throttling discs 106 and
the ductile retaining disc 108. Accordingly, the steps of passing the fluid through
the control (block 146) and throttling the fluid (block 148) can be reversed in

order.

[0054] Finally, the method 142 includes outputting the fluid, as illustrated at
block 150. Outputting the fluid may include providing a connection to desired
output path and expelling the fluid from the valve 12 and 120. For example, one
embodiment includes expelling the fluid from the primary passage 44 and 134 of
the valve 12 and 120 into a pipe or other conduit coupled to the outlet 30 and 140.



CLAIMS 1. A valve, comprising: a flow passage; a movable valve member disposed in the
flow passage, wherein the moveable valve member is configured to adjust a fluid flow through the flow
passage; a0 2009/13085hylti-stage throttling section disposed in the flow pBSIABIWNELEIA the
movable valve member and the multi-stage throttling section are disposed one after another in a flow
direction along the flow passage, the multistage thggitling section comprises a first throttling
component and a second throttling component disposed one after another in the flow direction, the first
throttling component comprises a first material that is resistant to wear, the second throttling

component EORpIEBRIS, BE MM A8 R0 RS HAR T RIRRIFF g ot BE LA Wrottling
component is,bestigere pitoceisihitdenastfyp ddinnyo i hesiistbdietty theinppanefinérythe event of

fail f the first i t. . Th I laim 1, in th Iti-st throttli
secton comAeta SN GH Nt R USTFAbMENS Hck e Kker N B LU URE e another, anc
the plurality mititreciithng ,ceecp@iehtsfeatnpsebitieviaistatRisrtdaa theytthiegomigyeddnts. 3. The

valve of cIaiB}OZ . h{,ahrgi e%}?eﬁl%a}gt}fo% throttling components comprises a plurality of throttling discs

arranged in‘a sYééé:vi one aiter another in the flow direction. 4. The valve of claim 1, wherein the

multi-stage jaEgEINg SeAHRR Ha508SBIMUR G AIBIILPETTAYE AHEIG YpMShIkations 2nbhe valve of

claim 1, wherein the first throttling component comg/rlses a first throttling disc with a first plurality of

openings, sE¥diripPottif qentpreRERUAYTse Ll et dehandrbaflicguRe WigddoserdHaPlurality of
openings, apddbe firel ARELAEHRAS RIW IO RPER S REmEISRiaRedkiage another.

manufacturing facilities, refineries, water treatment facilities, industrial plants, and
the like. FIG. 8 illustrates various implementations of the valve 12 and 120 in a
system (e.g., oil and gas system) 152. In the illustrated embodiment, the system
152 includes an extraction system 154, a transport system 156, and a processing
system 158. The extraction system 154 includes a pressure control system 160
including a pressure control (e.g., a christmas tree) 162 in fluid communication
with a fluid/gas source (e.g., a mineral deposit) 164. Further, the pressure
control 162 includes a first valve 165 disposed between the fluid/gas source 164
and an output 166 of the extraction system 154. In one embodiment, the first
valve 165 may be integral to the pressure control 162, or may include a

component separate from the pressure control 162.

[0056] The transport system 156 includes a routing system (e.g., a manifold)
168 that includes a plurality of inputs 170 that are routed to at least one output
172. For example, the routing system 168 includes a first input 174 routed from
the output 166 of the extraction system 154 The input 174 includes a valve 12 or
120 disposed in the fluid path between the output 166 and the routing system
168. The input 174 also includes a second valve 176 proximate the routing
system 168. The second valve 176 may be integral to the routing system 168 in
one embodiment. In addition, the routing system 168 includes a third valve 178
that is disposed in-line with another of the fluid inputs 170. Further, the routing

system 168 includes a fourth valve 180 in-line with the output 172.



6. The valve of claim 5, comprising a seat ring having an end portion and a side wall portion extending
around the end portion, wherein the second throttling disc is disposed downstream from the first
throttling dis¥Oa¥héedde wall portion extends around a plurality of throttliR§HIB280HBRI6Ihg at least
the first throttling disc. 7. The valve of claim 6, wherein the movable valve member is disposed
entirely upstream from the multi-stage throttling segtion. 8. The valve of claim 7, wherein the
movable valve member comprises a slab gate with a sealing insert configured to seal a surface of the
slab gate with a mating surface of the multi-stage throttling section. 9. The valve of claim 7,

wherein thel9928hd pilR&IRY B iRl dEormpiiRa SYSIgRT HBR R A SOREMHBIGAtLRIN 1 openings,
and the secggiglyotidisiagisgias agpeaier dockoessrieat thelficasthrpitingealiagve 1820. The valve of

claim 1, wherein the mavable valve member.is disposable in any position between a fully open and a
fully ciosed BSROESS SN AR08 BRATH 2P A GHLAth TGS e Wik 6P BBlprices
sealing faceathathe hikeexpdbed licsttoeed Bmb dldim énito trghphee desingesgsigan in3Béricildepen position.
24 12. T I edé [ ]Pl% erein the bl ?%\]/ ember ¢ r] igear slab gate, a
rotary ball, oorlag \n‘??cgi]/’ PlS%PVQV . .e%grl\/%x%'}]ﬂ(ﬁ\;e?mw%’g W @ré?%@%sfﬁb\gﬁﬁgﬁpﬁegr%ember
comprises aneigiesrestduiagaliacility or a refinery, a plurality of valves 160 may be used to

throttle the fluid flow. Although the illustrated system 152 is discussed with

regard to one configuration of a system, one or more valves may be employed in

any number of systems that desire a valve assembly that provides for pressure

and flow regulation, exhibits increased durability and life expectancy, and that

allows for easier, faster, and cheaper maintenance.

[0058] 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.



14. The valve of claim 13, wherein the reversible slab gate comprises a first sealing insert comprising a
first hard material and a second sealing insert comprising a second hard material, the first sealing insert is
disposed in a first groove on a first side of the reversible slab gate, and the second sealing insert is
disposed in a second groove on a second side of the reversible slab gate. 15. The valve of claim 1,
wherein the galygnsconfigured for bidirectional flow through the flow passage, and the first and second
throttling components are configured to be rearranged to position the first throttling component upstream

of the second throttling component for each flow direction of the bi-directional flow. 16. The valve of
claim 1, wherein the valve,cQapeisesaprasxa):slab valve. 17. The valve of claim 1, wherein the
multi-stage throttling section is disposed downstream of the movable valve member. 18. The valve of

claim 1, wherein the multi3t2)& Bot¥8 section is disposed upstream of the movable valve member.
19. A valve system, compgsiigiapialNal¢emmsisine; aiposeassadne ow passagslaptgatglisposed in

e O P VEABIE Valve mamber is Cortigared to Aaust & fud fow diough the fibw: 29

passage; and

a multi-stage throttling section disposed in the flow passage,
wherein the movable valve member and the multi-stage throttling section are
disposed one after another in a flow direction along the flow passage, the multi-
stage throttling section comprises a first throtting component and a second
throttling component disposed one after another in the flow direction, the first
throtting component comprises a first material that is resistant to wear, the
second throttling component comprises a second material that is resistant to
cracking, and the second throttling component is configured to catch at least a
portion of the first throttling component in the event of failure of the first throttling

component.

2. The valve of claim 1, wherein the multi-stage throttling section
comprises a plurality of throttling components that are interchangeable with one
another, and the plurality of throttling components comprises the first and second

throttling components.

3. The valve of claim 2, wherein the plurality of throttling components
comprises a plurality of throttling discs arranged in a stack one after another in

the flow direction.

4, The valve of claim 1, wherein the multi-stage throttling section is

accessible via a lateral passage of the valve.



a first multi-stage throttling section disposed in the flow passage on a first side of the slab gate, wherein
the multi-stage throttling section comprises a plurality of throttling plates arranged in a stack one after
another in a flow direction through the flow passagepg first plate in the stack comprises a first material
that is resistant to wear, a second plate in the stack comprises a second material that is resistant to

cracking, the secorgl platerigecopdiiaresftoctatah at leastportian afrthe digthiate Eothp@yant of failure of
the first plate; and a first sealing insert configured to seal a first surface of the slab gate with a

mating surfat@BPHRE iR R HNEAYBgH MR H5R, RIHEHR, i ORRIIBESIISE RSP ate from
the slab gategnfhéemultonipeiedarodling sesdormh @dinge first sealingdnseddngopfigrarry teflock direct
exposure of the first surface to the fluid flow while the slab gate is disposed in an open position. 20.
The valve sy3ER¥%IARY 166 HiipAath§er SBERIN R SRS TPERIAL SBEFRIVEEHIATR 3% the first
multi-stage threitHeg section, wherein the second multi-stage throttling section is disposed on a second
side of the slab gate. 21. The valve system of claim 19, wherein the plurality of throttling plates are
interchangeable with one another. 22. The valve system of claim 19, wherein the valve comprises a

lateral passage integsectinpride/dpe passaae 5o therisiag eateandribetisahgalt-strppdhietling section
are both accessible through the lateral passage. 23. The valve system of claim 19, wherein the
e ) S tpar T

second platéBnibii uPQINPS: € AR £BY9aPRE AR RRIGI IS PR Yhenings in
the first platehgsiditie discasdHRIpis baiawredteathinioneshdhia therbtaingaiesc 28nd thedsidibe valve

system of claim 19, wherein the slab gate isa r ,\/ers'lﬂg slab gate having the first sealing ipsert and a
econd seal G RAHOT ARG AT e A B S ol T gD 8 MBI A0 GEteversible
slab gate, anHrthiiggafise sealing insert is disposed in a second groove on a second side of the
reversible slab gate. 25. The valve system of claim 19, wherein each plate of the plurality of throttling

plates comprises a plurality of openings, and the plurality of openings are misaligned with one another
from one plate to amother.The valve of claim 6, wherein the movable valve member is

disposed entirely upstream from the multi-stage throttling section.

8. The valve of claim 7, wherein the movable valve member
comprises a slab gate with a sealing insert configured to seal a surface of the

slab gate with a mating surface of the multi-stage throttling section.

0. The valve of claim 7, wherein the second plurality of openings
comprises larger openings than the first plurality of openings, and the second
throttling disc has a greater thickness than the first throttling disc.

10. The valve of claim 1, wherein the movable valve member is

disposable in any position between a fully open and a fully closed position.

11. The valve of claim 10, wherein the movable valve member
comprises a sealing face that is not exposed to direct fluid flow through the flow

passage in the fully open position.



26. The valve system of claim 19, wherein the valve comprises a first seat ring having an end portion and
a side wall portion, a face of the first plate abuts the end portion, and an outer perimeter of the first plate
is surrounded by the side wall portion. 27. An axial control valve, comprising: a valve body,
comprising: a primary passage extending through the valve body; a lateral passage that intersects the

primary passage; 12 a mpNablgafadveomeizier disposakiaietReMadadRsagaaad megessible in the
lateral passage, wherein the moveable valve member is configured to adjust a fluid flow through the
primary pas&RPESRE 2 INeAlflRB9ge 1R SRINY Sadkidh 8iMid¥ediS%ternal to the primary passage,
wherein the movable valve member and the multi-stage throttling section are disposed one after another
in a flow direction along the primary passage, the multi-stage throttling section comprises a plurality of

interchangeable thrbgiing 8% s WHos@l drld'Shel andhfEFIR tHR&1oW AYRRIFor U st BB the plurality

of interchangeaiirisetlieg cistscomprigas.a first material that is resistant to wear, a second disc of the
plurality of interchangeable throttling discs comprises a second material that is resistant to cracking, and
the second disc is configured to catch at least a portion of the first disc in the event of failure of the first

disc. 27 28. The axialreeniegl sadyeiaimlain) wherdiargie taedriiestige faretitompastemnis
accessible via the Iaﬁeral _passa%e. . _ _ o
first sealing insert Comprising a first hard material and a second sealing insert
comprising a second hard material, the first sealing insert is disposed in a first
groove on a first side of the reversible slab gate, and the second sealing insert is

disposed in a second groove on a second side of the reversible slab gate.

15. The valve of claim 1, wherein the valve is configured for bi-
directional flow through the flow passage, and the first and second throttling
components are configured to be rearranged to position the first throttling
component upstream of the second throttling component for each flow direction
of the bi-directional flow.

16. The valve of claim 1, wherein the valve comprises an axial slab

valve.

17. The valve of claim 1, wherein the multi-stage throttling section is

disposed downstream of the movable valve member.

18. The valve of claim 1, wherein the multi-stage throttling section is
disposed upstream of the movable valve member.

19. A valve system, comprising:
a valve, comprising:

a flow passage;



29. A method, comprising: moving a valve member disposed in a flow passage of a valve to adjust a
fluid flow through the flow passage; throttling the fluid flow through a first throttling component of a
multi-stage throttling section disposed in the valve; gng throttling the fluid flow through a second
throttling component of the multistage throttling section disposed in the valve, wherein the multi-stage

throttling section is disposgdspib ayfitet éi%o%fe@‘%vﬁiéeﬂﬁwfbh@éa!%@, fipicram specsd shgateing
components are disposed one after anather in a flow direction of the fluid flow, the first throttling

component &RfviEddgiadini@Auiehievs tuquaihths {IRYPETS&Rond throttling component comprises

a second material that is ragistant iRicsesidinthraftin e sesondidpetbnd cemepmRids saydigied to catch
at least a portign of the first throttling component in the event of tailure_of the first throttling component.

30. The metRdY LR G S RPI R YR thE VLMV 8GR UL A SR HEOURIIBBW hrough a

first plurality gt esepingsthy dogifgSplatetlingrapgapne nh asd ckserrendpdir iy e peningsdw the second
throttling component, and the first and second plurality of openings are misaligned with one another.

31. The metREESHWaIRT 2R IRHAGHG RATSRAG R 1EEL: BIRHIBntBE (SRS TR B Bhent with

the second thiatding empoRsitiaperdallese, of feedinet raestingreosaenendimphsssin hiecsagond
throttling component has a greater thickness and Iapgfgr sized openings than the first throﬁgn&component.

32. A methol'BHFHEh AL FiFP SR L0 Rt Iegsecond Rlatg fix FALUSRE #r G mponent
through a lateedtrapdrgenmptadinmwinsasagetnbtbearalve faingde of the finsepiie aafigt throttling

component through the lateral passage into the flow passage upstream of the second throttling

component in the flow pas%a%é%o?‘? IW%%?@%&N@@%%H?&L%J’%%% S rﬁb‘?esrﬁégistant to

wear than thgaseonit thrioling curiaesest thieefrecondldhseifvmartomprenestinnoih eesistamng to cracking

than the first throttling component, and the second thro%lhr:%com#on%ﬁt is cninfi ured ocﬁch at least a

portion of th&is® Y iSoreRRiA A B0 AP O FERNBF SIS HPY! th%%% REAE%nd
section, and the first sealing insert is configured to block direct exposure of the

first surface to the fluid flow while the slab gate is disposed in an open position.

20. The valve system of claim 19, comprising a second multi-stage
throttling section separate from the first multi-stage throttling section, wherein the
second multi-stage throttling section is disposed on a second side of the slab

gate.

21. The valve system of claim 19, wherein the plurality of throttling

plates are interchangeable with one another.

22.  The valve system of claim 19, wherein the valve comprises a lateral
passage intersecting the flow passage, and the slab gate and the first multi-stage
throttling section are both accessible through the lateral passage.

23. The valve system of claim 19, wherein the second plate comprises
a plurality of second openings that are larger than a plurality of first openings in
the first plate, and the second plate has a greater thickness than the first plate.



inserting a movable valve member through the lateral passage into the flow passage of the valve, wherein
the movable valve member is disposed entirely upstream from the first and second throttling components.
33.A fluid system, comprising: a valve, comprising: @§ow passage a lateral passage that intersects the
flow passage; a slab gate disposed along the flow passage; and a multi-stage throttling section

disposed along thedlow pasaaga|ga spasifopPtiEimsia gaiereiiereiritle giab Bateradrigienulti-stage

throttling sectjion are both accessible via the lateral passaa)e, and the multi-stage throttling section

comprises: & #8t 436y 188 LRl RRAUNE S RY Do SERRRE:; Sealingseeid (6 uiiRy disc

comprising asgafagdiderality abposaings.aviveteltdbodiish traidingidis o canenrisas sitiestsmaterial that is
resistant to wear, the second throttling disc comprises a second material that is resistant to cracking, and

the second ARG HIIEISCEARY Hed R ARG LIS SR ESHaHIb A SEFRNE S ANty 3REGANHe event of

failure of thedjigst dnteiling gisfiartab gateseat ring extending around a perimeter of the first throttling
disc, wherein the seat ring extends at least partially into the lateral passage.

25. The valve system of claim 19, wherein each plate of the plurality of
throttling plates comprises a plurality of openings, and the plurality of openings
are misaligned with one another from one plate to another.

26. The valve system of claim 19, wherein the valve comprises a first
seat ring having an end portion and a side wall portion, a face of the first plate
abuts the end portion, and an outer perimeter of the first plate is surrounded by

the side wall portion.

27.  An axial control valve, comprising:

a valve body, comprising:

a primary passage extending through the valve body;
a lateral passage that intersects the primary passage;

a movable valve member disposed in the primary passage and accessible
in the lateral passage, wherein the moveable valve member is configured to
adjust a fluid flow through the primary passage; and

a multi-stage throttling section disposed internal to the primary passage,
wherein the movable valve member and the multi-stage throttling section are
disposed one after another in a flow direction along the primary passage, the
multi-stage throttling section comprises a plurality of interchangeable throttling
discs disposed one after another in the flow direction, a first disc of the plurality of
interchangeable throttling discs comprises a first material that is resistant to
wear, a second disc of the plurality of interchangeable throttling discs comprises
a second material that is resistant to cracking, and the second disc is configured

to catch at least a portion of the first disc in the event of failure of the first disc.



29 34. The fluid system of claim 33, wherein the fluid system comprises a mineral system. 35.
The fluid system of claim 33, wherein the multi-stage throttling section is configured to reduce erosion
downstream of the multi-stage throttling section.  236. The valve of claim 1, wherein the flow passage
comprises a right-angled flow passage that turns approximately 90 degrees between an inlet and an
outlet. 37. The valve of claim 1, wherein the flow passage comprises an in-line flow passage having a

longitudinal axis that extends straight between an inlet and an outlet.
28. The axial control valve of claim 27, wherein the multi-stage

throttling section is accessible via the lateral passage.

29. A method, comprising:

moving a valve member disposed in a flow passage of a valve to adjust a
fluid flow through the flow passage;

throttling the fluid flow through a first throttling component of a multi-stage
throttling section disposed in the valve; and

throttling the fluid flow through a second throttling component of the multi-
stage throttling section disposed in the valve, wherein the multi-stage throttling
section is disposed on a first side of the valve member, the first and second
throttling components are disposed one after another in a flow direction of the
fluid flow, the first throttling component comprises a first material that is resistant
to wear, the second throttling component comprises a second material that is
resistant to cracking, and the second throttling component is configured to catch
at least a portion of the first throttling component in the event of failure of the first

throttling component.

30. The method of claim 29, wherein throttling the fluid flow comprises
directing the fluid flow through a first plurality of openings in the first throttling
component and a second plurality of openings in the second throttling
component, and the first and second plurality of openings are misaligned with

one another.

31. The method of claim 29, comprising catching at least a portion of
the first throttling component with the second throttling component upon failure of
the first throttling component, wherein the second throttling component has a

greater thickness and larger sized openings than the first throttling component.

32. A method of manufacturing a valve, comprising:



28

inserting a second throttling component through a lateral passage
into a flow passage of the valve; and

inserting a first throttling component through the lateral passage
into the flow passage upstream of the second throttling component in the flow
passage of the valve, wherein the first throttling component is more resistant to
wear than the second throttling component, the second throttling component is
more resistant to cracking than the first throttling component, and the second
throttling component is configured to catch at least a portion of the first throttling
component in the event of failure of the first throttling component; and

inserting a movable valve member through the lateral passage into
the flow passage of the valve, wherein the movable valve member is disposed

entirely upstream from the first and second throttling components.

33.  Afluid system, comprising:
a valve, comprising:

a flow passage

a lateral passage that intersects the flow passage;

a slab gate disposed along the flow passage; and

a multi-stage throttling section disposed along the flow passage on

one side of the slab gate, wherein the slab gate and the multi-stage throttling
section are both accessible via the lateral passage, and the multi-stage throttling
section comprises:

a first throttling disc comprising a first plurality of openings;

a second throttling disc comprising a second plurality of openings,
wherein the first throttling disc comprises a first material that is resistant to
wear, the second throttling disc comprises a second material that is
resistant to cracking, and the second throttling disc is configured to catch
at least a portion of the first throttling disc in the event of failure of the first
throttling disc; and

a seat ring extending around a perimeter of the first throttling disc,

wherein the seat ring extends at least partially into the lateral passage.
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34.  The fluid system of claim 33, wherein the fluid system comprises a

mineral system.

35. The fluid system of claim 33, wherein the multi-stage throttling
section is configured to reduce erosion downstream of the multi-stage throttling

section.

36. The valve of claim 1, wherein the flow passage comprises a right-
angled flow passage that turns approximately 90 degrees between an inlet and

an outlet.

37.  The valve of claim 1, wherein the flow passage comprises an in-line
flow passage having a longitudinal axis that extends straight between an inlet

and an outlet.



