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CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
wappbiimasi on clainms priority to U S. Provi si orsdT/Baomrns1611
Application No. 61/047,747, entitled "Control Valve",
filed on April 24, 2008, mhkch I's herein incorporated
by reference in its entirety. FIELD OF THE | NVENTI ON
[0002] This invention relates to flow control systens.
More particularly, the present invention, in

accordance wth cert gaONTRERAVAENES, relates to a
valve for wuse with various flow control systens.

BACKGROUND [0003] This section is intended to
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[0004] In a variety of fluid handling systems, the flow 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
the like. For example, in the production of oil and natural gas, valves are
empioyed 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



2 valve may be partially closed to partially obstruct
the fluid flow, or may include an occl usion that
woee/ideci2s the fluid flow Throttling is partiru/meéog/0si6tl
useful where fluid flow occurs at a high rate and/or
pressure and it is deswabls to reduce the flow rate
and/ or pressure. Throttling nmay be particularly well
suited to direct fluid flow fromoil and gas wells
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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.
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present invention. Additionally, in an effort to
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be appreciated that in the

[0013] FIG. 6is 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 vaive 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 beiow. These described embodiments are only exemplary of the
present invention. Additionally, in an effort io 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



devel opnent of any such actual inplenentation, as in
any engi neering or design WO 2009/ 130652
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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.



outlet flange may have identical profiles (e.g.
bolting profiles) or have varied profiles with
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a primary passage 44. The péi mary passage 44 defines
an in-line (e.qg., straight)“bore that runs fromthe
inlet 28 to the outlet 30. For exanple, in the

[°d1r?h “Stfh%ttﬁdéiyel'ﬁoéi?g quﬁ@@ru%wlﬁéégagé%ﬁa%e dfmBAsses

ough 't | en ng a prinmary  axis
past@gem tidferes amin-linedeid.) sisalghtt bdrecimabrlingdram thehmlet 28 to
4|sfo rredfr |rs ssag ort
SRR FonetanBlan gt iediliifedd ARogB A bttt hes e
44 @@é&é@!hr&?gh {He0aRjth Dhene BO®F 4 aRRYRESMARS 4Xi9B65 Further, in

ncl udes portion of the primary passage 44 that is

thg Iﬂw%raé@@@wosyn%tm Hteece%sasaééag e o a fiysbpagsage portion
48P2S885H pz&%bﬁg'arlgt% 5@%&@@%@%@ bot he

el
first seat ri e second seat | g 20 and a

IO 58 8a 85 DerSngs BortbATREass Andiftas Bty be
pasﬁawe@r ihat mytqmmted by ableteral gpascage bl rryue |aipeal passage
poxfnﬁg 5&{ I(L)@gs P g?égte'ecf ng@ﬁﬁg?@?%gaf min i§ qﬁ?gtg'cgﬂd gtfaat ring
20 emélgawmomb@f@w fonimstice. Thel Fasshgk Be rhay by fulysieedd,

ion. In other words, an axis 58 of the lg];ate flow
fu"mlceseﬁeor aaraﬁllsgﬁwedmcrm%mpﬁnyreﬁsgﬂ%@egwe the, By

t I
op&iéd and H, B RN R WpoRaBch BRI ditnd Pite 16, For
exdmpley Ftho2 éldsm@terstanoembmmmegiaw@erel@thlesg@tesﬂua isoméwe kiligh

opeh& pbdiy i T EhE! Vo E* B AR 58 Slineeld oBREPEHE i fined
e e 740 V5 s
PrGARCRAD P 13 s BBt qrre s ks Ty oBRes pagies the gate
169%583.51@1@3&@%@%9@@92 o@cﬂuab@maw it @é’saawn (e.g., the

axi s 58 of ? | ow bore 56|s
galsl flaynberewl G is aameplgienefise émrrstfwaoassala ddhe F@t%lllastrates an

J
erfHeRY Pl 995IER EEAE181 POSTARToR e
pogitien.t irmothet Wwerdsathes gﬁemﬂ/lsmspdamnmiedg aaaltwvmgxcs 62 such
e )
an@ATS AR ddedst p@ﬁ@ll&‘%@é‘ludé@% REEl parBape!52tdntethg primary
precise control of flow through the valve. In other

passagsddreinta patinly gaeredieoned 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.



include a positive beemdevice. In such an enbodi nent,

the gate 16 does not have a shut-off or fully closed
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posi tive beem device, the gate 16 is disposed in only
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the d|rec Enn% ats%cgﬁg ra]trrtc:\rr]veﬂ% 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



valve 12, or rotated in a second direction to close

the valve 12. In other words, rotating the wheel 78
wOomRy/cassee the stem 22 and the gate 16 to nove@/mp@/ 051611

the lateral axis 62 to open or close the valve 12.

O her enbodi nents of the cantrol 24 may include

manual or automatically driven actuators that provide

a force to open or close the valve 12. For exanple, a
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flusdpr@@@es the difieseriacomtiee fuyee exertedhen dpgtop surface 80 and the
bottom surface 82 may be significant. In the embodiment having two stems 22, a

similar area on the top surface 80 and the bottom surface 82 of the gate is
exposed to approximately the same pressure, giving a batance of pressure acting
on the top surface 80 and the bottom surface 82 such that movement in one
direction (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 siab 84 having the flow bore 56. As discussed
previously, the flow bore 56 includes a passage through the slab 84 to enable
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primary passage 44. Sinmlarly, the second gate face
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because when the gate 16 is moved into the closed pos;tlon 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 gaie 16), wherein

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



but does so at a significantly |ower velocity than the
flowin the primary passage 44 and is potentially
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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 o provide an effective seal in a desired
location. Gomplementary 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



along the axis 62, when fluid pressure is exerted
agai nst the gate 16 when the valve 12 is in the
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surface that is conducive t'0 sealing. The hard
material nay al so be resistant to abrasive fluids,
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is exposed to the fluid flowing into the inlet 28 when the valve 12 is in the closed
position. For example, the conirol 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 throtiling section 26 disposed in the
passage 44. As discussed previously, throtiling generally includes reducing the
flow rate and/or pressure of the fluid flow. Accordingly, the throttling section 26 is



that is disposed in one, or both, of the first gate
face 86 and/or the second gate face 88 of the gate

wolfoodes2r i ngs 93, in the illustrated enmbodi metTaB2009/051611
include a circular shape concentric to the flow bore

56 are conplementary to the sealing regions of the
first seat ring 18 and the decond seat ri ng 20 when
the gate 16 is in the fully closed position. [0030]
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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 throitling inlet 100 of the throttling section



48, the second passage portion 50, and/or the |ateral
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wo tiwouglest he each of the plurality of passagesp@riB2609/051611
restricted to provide a flow at the outlet 30 that is
equal to or |less than the f1l ow rate and/or the fluid
pressure at the inlet 28. = operation, the throttling
section 26 nay reduce Jets of fluid flow downst ream

2o R S PUTL ZE 0B MRl Beci e iRz el pa
is itlhstoated bpg fsh:m:patblm (EB(SBB(ﬂIGSeQ 35) [Hrobedimeytsohay include any
e bbbl o8 SR 041 B 0 R EB A T
pretjspsli F@rnéxanﬁﬂﬂ@ therRiniderng poae osahdfow palnedes mhAg be
throttling discs 96 di sposed rpf@artl ally in the | ateral

req}6664g @%@a%tﬂ‘%ﬁppl'%m%ﬁs}‘?? AMHoKIBEHAGe1A. gﬁﬁbmﬁlﬂw fader In
anéfher e?HB%dFrHérgt iHe rﬂﬂngérsﬁgao?é ] é‘nd ﬁ%ﬁ gﬁﬁ% 10k RA§Idel on

y the second’ seat ring : cussed in
increagdado rdduce theldrbpn ptaseu&eamﬂidr @eiace thendrapondlaw rates o

bt Yo Bt O e e e p 44 Bifbinaton o
ho@Slﬁr@d@ds\thanloﬂﬁ one @Xﬁdﬁf@'cﬁftfye Pen@eal meetth@tilibg €ection 26
mcﬁ ttllng discs 96. In the illustrated enbodi nent

S Rui-Stage peessuRe Eﬁql{q’ﬂﬁﬁ IHPYBE e@@quémsmsadaéach o
errﬁ'ﬁnﬂ'irﬁ nt E@Pr&ﬁm?@%o gﬂe ﬂéféﬁfﬁd %a Wﬁblﬂﬁgﬁgé‘ﬁlm

ura ity o tend t roug each
For hxampleu, He m@gs obthe mféﬂinarseah@'ea&u in osiergraiodigmeyt, include
reszl @C&J@%%ﬁ' gs?g%g i IOHS% I{eﬂ‘f‘) ?or%ﬁ%llﬁ tﬁe @eg%lﬂrler}gduc’uon
andics provide a@hheeairptehasu;mdm@mso%trbhatotthpg eecmnsa
plurality of flow paths froma throttling i nI et 100 of

o319, | 0ol ORIt o e
0 _a ro |n out) e (0]

MO ARSI WG SeeRoHInad S, Riovsans RAIgR APRICalg Adn

60}%9' 3(?$§Hd%r?ﬂu§ﬁst%1f bow?, %d“er?iﬁl‘éd(‘%ﬁ. glz%% Tr%‘na)whlch is

may" | ncl ade any
herel@mopmmgteﬂdw tedergnes irdiés antu'@tsm rlim example rihe ItrmttMQ

se@ﬂ% vv2 pfﬂ%ﬁi”{lﬁﬂe 5% o?mlfg tuF% FU&?Q& rva?glnﬂ ?(%]Jeﬁf 8P?esmlon

may be uce O I ncrea
vigpitews pathealigndicot, anabra&me dombl ctmmsiol hblesvarcbglets fbnmng the
anot h?r enbodi t.he nunber

ports, 9 nd flow
2 PR B1990R QY CBRS b rEiRasSedes tB@é‘H@’e“ﬁﬂ%%?op in
ssyre and/or reduce the dfop ow r ,
[O&ﬁt hdP anpRier £Mmipd Hﬁ?%ei‘@iﬁo% Soéﬁ?)fr% the thwsttiing
disek ¥6Sma P be AlIGREPIMrleNo Provide an in-line (e.g., straight-line) flow
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may include a passage through the ports 98 in each of the ihrotiling 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 poris 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



hol es and slots that formone or nore of the ports 98.
The throttling section 26 includes a nulti-stage
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enbodi nent, the throttling section 26 may be referred
to as a rrultl-stage trim _For exanple, the ports 98
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[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 throitling 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



enbodi nent, seven throttling discs 96 are arranged in
series. Specifically, the throttling discs 96
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[0041] In one embodiment, the holes in the retaining throttling disc 108 (e.g.,
the holes forming at least a portion of the poris 88 and the flow paths 104) are
larger than the complementary holes of the first throttling disc 106 (e.g., the
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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



doubl e width-disc 112). In such an enbodi nent, the
| arger holes may reduce the throttling effect of the
w0 Bbades$g throttling disc 108, thereby, enablpacgiBie®osistt
of the retaining throttling disc 108 with nmultiple
configurations of the first, throttling disc 106. In
sone enbodi nents, all of tH8 hol es are | arger, while
ot her enbodi nents may incl ude any conbi nati on of
. I
el i BiPanBe 85 st e b R e enedle; g 20
repi@geraers @f @rgivgld ehrodtirmniiiso mepfenlmmémgbf ang thah sres

e 8P, e Esdatgmeni 7o firalihatin oy ot e e,

Act&afghy, 'ﬁlge HrBttlﬁfib“Eilsa_é“% reﬁf@ﬂh@'s‘é&ohd Beétlrﬂn MH@% Serviced

portion second seat ring t hat |s sm
ané/ﬁbt@?lafﬁﬁiﬂ \ditmtﬁtl@ﬁotl@“fm tB@wai\Weattth? silel dGer th&l%’é@t 86 In
otr{eﬁ ‘ﬂ;% ﬂgszl"?ﬁé,% éz%@_ﬁ tﬁ%%@@bﬁkﬂﬂ%\eq% @éjﬂ[‘éﬁ e E&Spled to
thaid Neupemtareexd)neaumhsr(erg plaelmem ;wmlect!ne tmoibing $extion @orid

seat ed pr

disgfnbied e or ey St TRs HTAEPBve advaBRBEls R Aipicions
whietn i9diffielt, koMY of ahpfactitd 1o dicebnAéanké 9slveli 2adt theanét 28

one of the throttling discs 96 to provide an axi al
angl/gr the ewllat 38eat s the throttling discs 96. [0043]

Further, in the illustrated enbodi nent, the second
[00454t rThf?g’:le'GY theeryiredhe dhrotfling eisca QBmast be paftipslartyseful

n SPLEDRSBRELOPol Fnt R VAEte b Wity PBriRe

theodegimdidso® & pfescie drd/ort Mcbwnage diee throttlirgpdiscs 96 may be

A di ngl the th I t d
acigaet Solfetand et & heyBbufs st bl he RRSEE | ng
ex@l‘ieﬁf?@d%nd Fopiigetle A exatasieresy fcRiei dh 6IF 85 Ya€ application

low rate. I n anot her enbodi nment, the second

wheratherforpatan rIsesUTedias draBPediev et SRR ASIOH RGAJBPTE iSO
lonééﬁgrdglﬁﬁtn?raé‘ larb@ %wﬁ:%%?ﬂf’th?@@ﬁwgr ITHe t%Potm’my dué&é‘ 9@@a§ be

y open~area proximate~the primar
rermones ammraarmangeg amglyormeplabed tqprasivice dioke amoluhéo{st@miﬂidlg.

Fudfish, abbdhifeinsthrodfiha B welRuk e el 16itnssediY Syice.
and\ﬁsepaln* disthe attretlimgdist§506 5, Fok kRam@iy, tied tHRdttimaydibes 96 may be
unbolted fromthe bonnet 66, the stem 2 em)ved

rerppied igyiasRAct fie9ag er Bwre phibeghraiting o (9" Wk Of ire.
whek %rfﬁllu@'%%‘éa&%u%d (&8 586y oﬁﬂ’%tthl"dtﬁﬁg %I%c!j QRBY&ifkd

Vi a 'ateral passage 54, and the throttling discs
thrgdlingediiew 80 candetieadvad andl repmgdgm gacordsngd wHn ke t he

pretvhr %ﬁ)}& 5{:}%3%8 e%?bogcefmgﬁ%é 9’% nc%ﬁé‘!*ét&ﬂir%gﬁh?&ﬁin&%\fsecr 5] 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 throtiling section 26 is disposed
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includes the throttling section 26 ) ,
(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 throtiling 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 throtiling section 132 disposed

downstream of the gate 124.

[0049] The throtiling section 132 may include features similar to those
discussed previously with regard to FIGS. 1-5. For example, the throitling
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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 itlustrates a method 142 of throttling
employing the previously discussed techniques. The method 142 includes
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[0054] Finally, the method 142 includes outputting the fluid, as illustrated at
block 150. Qutputting 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 coupied to the outlet 30 and 140.
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thrédleithé flyid flowreAlificughuhenltystrated sysyemd 52d$ dissugsedawith

reqFAE0 obd SHUETMRUSFE bltb B HiYE VBB P e B
any ham‘b@abmé)?emé tiidieicdhrb tevalve askbniA) thaproddedior eyesture

to provi the desired fluid f]ow LOOSS] Valveﬁaié
and Hawregulatign.xhifiisi iayeasesdurabiity apdg fitgr exggsianc armndhat
[ L LRS . mgﬁk* { ously, valves 12
am%ﬁ%#ﬁZ g%%&? gﬁﬁgﬁgcto regu a?géﬁ%%irect, and throttle
[oddex' d Whi@"{Herln\?éHtioﬂﬂﬂayg Ba sﬁ¥§épﬁf5§e toN 0B Snddfitdtiohk Shd
manufacturing tacilities, refineries, water treatnent
altéraative fdrens, speuficembatinErdamhaye heeh sihdvn by keay ¢flagangle in

i |l ustrates, various inmplementatiaqns..of the val.
the, graWiids 3 ne AL E R Bl et O EEi) S be
undiérstderl thhi thetinaireidnasrbedintarided tb ibe lipyiRdeimthd particular forms
i ncl udes an extractjon ﬁisten1154, transport system

disgkpged a iidtherpiedBuanting is 4 sownallggodiTeiong: Paivaights, and
. I . . A
NGRS AP (0, STaE TlonRdis bE Tk by e
folloging appdngied ab@msuni cation with a fluid/ gas source
(e.g., a mneral deposit) 164. Further, the pressure
control 162 includes a first valve 165 di sposed
bet ween the fluid/gas source 164 and an output 166 of
the extraction system 154. I n one enbodi nent, the
first wvalve 165 may be integral to the pressure
control 162, or may include a



conponent separate fromthe pressure control 162.
[ 0056] The transport system 156 includes a routing
wEed/emsie. 9., a manifold) 168 that includes BCTAB2009/051611
plurality of inputs 170 that are routed to at | east
one output 172. For exanplg, the routing system 168
includes a first input 174 uted 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
CLAMIS,| so i ncl udes a second val ve 176 proxi mate the
I OUfyi 68. The second val ve 176 may be
1 |nté§%ae ﬁ#ﬁgh outing system 168 in one enbodi nent.
| n adkuHine dow paseageut i ng system 168 includes a third
valve 178 _ that is dlsposed in-line wth another of
t he@ AU} ﬂﬁl %?Q Further the routing system 168
I nch el s-stad eOththhmg&sleEﬁoria@ bsied inBew ke Hbw pHsERgE.
172. WD 2009/ 13065 PCT/IBZ 09/ 051611 21 [0057] The
output 172 of the routing system168 is in fluid
2. COMFHALGRLIP Rl 1) vYﬁel?Q nﬁﬁ@ﬁﬁﬁfﬂs eSHEHBRY Ladtion é’orﬁprlses
connection that includes an in-I'ine valve™ 182.
ong oo cexsitvgtibys dens. 158 may |nclude an oil and gas
storage facility, a refinery, and the like. In the
illustrated enbodi nent, the processing system 158
3. i ncirHgdealvemieldim araereih thakiveriingliscEare imlcropiregeable.
where the processing system 158 includes a storage
facility or a refinery, a plurality of valves 160 nay
4, be vﬁs@atv% oftchﬂfuﬁtf 'vﬂ1etr8|ﬁ tﬁéwt.fskéaetm%m.hglsabt.ém%
| ustrated system 152 is discussed with regard
acma@ltdenfa@la’t@nai passHgerfdgevalNe. one or nore val ves may
be enployed in any nunber of systens that desire a
val ve assenbly that provides for pressure and flow
5.1 egUl'hetv'abm of eldhinbi tvméremrtbamﬂtlétamuhfdtﬂmg aedtidn E@mprises
exp ncy, and that K a or. easier ster

2 IR EO RPBRERCAC £ GSSBTS WP oL ST PIRFE T Srissay b ire

f|r3$%@ﬁmg BhipbRentar i ous nodi fications and alternative
forms, specific enbodiments have been shown by way of

exan‘pl e in the drawi ngs and have been described in

det .
6. UoL Tk AR BRI Ror e SERUS LR RS R0F  Bebosec
dowastréeamlfaom thor finst thatotiicigosmoporiRati.her, the invention is

to cover all nodifications, equivalents, and
alternatives falling within the spirit and scope of

7. theThavare d1itlam Fiefndrei th¥ firdiehrottling component comprises a
first material and the second throttling component comprises a second material

that is different from the first material.

8. The valve of claim 7, wherein the second material is more ductile than the

first material.



foll owi ng appended cl ai rs. WO 2009/ 130652
PCT/ 1 B2009/ 051611 22 CLAIMS 1. A valve, conprising:

wowbdirdobse flow passage; a shut-off nechani smpcangz@osnsiell
mul ti-stage throttling section disposed in the in-line

fl ow passage. 2. The valve of claim1, wherein the
mul ti-stage throttling secfPon conprises one or nore
throttllng di scs. 3. The valve of claim2, wherein the

thr | n c I ve of
9. o1 ol YoVRREHENT 7 hbeldh Bi€ SE03E o tombRBelfcn 1
corﬂiyme@dstobcheﬁcw ableasi @aporidh gidlss a@e trorbttliriecomborgent fn tHEnevent
m1l wherein the multi-stage throttling
of f%@ﬁl?fﬁh%g%lth@ggng GPMPPRENtt hr ot t | i ng conponent and a
second throttling conponent in series with the first
throttling conponent. 6. The valve of claim5, wherein
10t heThevale of blagntll, wWhgrejo i alewitoff meghapsrids disposable in any

po%@%é&g&%ﬂ%ﬁﬂygbgﬁ anBraSFuII{/ELo%FIH QEHIO onponent. 7. The

wherer n rottling
corrponent conprises a first rmterl aI and the second

e e e e
seé%ln%' fard thatheh&ll dkpbbed $EaRee iRl Bow mrough Y i@-ItHecidw e
than the first material. WO 2009/ 1306

passgpel igdubylgopen POsSHYNY. The val ve of claim 7, wherein
the second throttling conponent is configured to
catch at least a portion of the first throttling
12conpomealveiah ctdira 1dy eiereiothd ahuttafemetharmiemfamprises a linear

hrottlin onpone 10. The valve of claim1,-
Sla\%?ﬁgé?%l%@%éf%ﬁﬂﬁ?[%ﬂowﬁ?anl smis disposable in any
position between a fully open and a fully cl osed

posi tion.
13. The valve of claim 12, wherein the slab gate is reversible.

14.  The valve of claim 13, wherein the slab gate comprises a sealing insert

comprising a hard material.

15.  The valve of claim 1, wherein the valve is configured for bi-directional flow

though the in-line flow passage.
16.  The valve of claim 1, wherein the valve comprises an axial slab valve.

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

downstream of the shut-off mechanism.

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

upstream of the shut-off mechanism.

19. A valve system, comprising:



11. The val ve of claim 10, wherein the shut-off
mechani sm conprises a sealing face that is not
woRbOEREs2t 0 direct fluid flow through the in-I|pgraBké®ws1611
passage in the fully open position. 12. The valve of
claim 11, wherein the shut- off mechani sm conpri ses a
i near sI ab gate, a rotar baII or a MOV disc. 13.
The val ve of claim 12, wherein the sl ab gate is
rev ve of claim 13, wherein the
sl a%ﬁg“ @)rLe I%%r Fibgr r‘?ngeaI ing insert conprising a
hard natzfiowlcontrbl coffygonemtyvandf claim 1, wherein the
val ve is conlfl gured for bi-directional flow though

the in-13ReAMNIFRTRRESe. 16. The valve of claim 1,

wherein Wh@reﬁﬁih‘é@lcﬁ@%ﬂcﬁ%@nﬁi&ném ahd Fleadka¥iay Y:@mpbﬁent are
The valve of claim1l, wherein the nulti-stage

throttling seepasieif®mpapgasetherdownst ream of the

shut -of f mechanism 18. The valve of claim1l, wherein

the nulti-stage throttling section is di sposed
201 u psThe aaWefsysﬂem seheltinofl 8, weedeaniherfiowd Gontl campenent

st em ris WO 2009/ 130652 PCT/ | B2009/ 051611

00@ s HP ﬁ’fgﬁ’e conprising: a flow control
conponent and a sealing conponent wherein the flow
control conponent and the sealing jonent are

21sephbavalvesyriconel et Rerwhergin hedhigilio sggligrerrgprises a
plug%lﬁ%ﬁ iwgerc &bl fHF&tIH ans&ontrol  conponent

a thrott ection. 21. The valve system
of claim20, wherein the throttling section corrprlses

2271 POABe S elim PR AT APPEG s el b cPhTERent 7

coRPABENE Pbsitioe ehih elevica. posi tive bean device. 23. The
val ve system of claim 19, wherein the flow control

conponent
23. The valve system of claim 19, wherein the flow control component

throttles fluid flow when the sealing component is disposed in a fully open or

partially open position.

'24.  The valve system of claim 23, wherein a sealing region of the sealing

component is not directly exposed to fluid flow in the fully open position.

25.  The valve system of claim 23, wherein the flow control component
completely blocks fluid flow when the sealing component is disposed in a closed

position.

26. The valve system of claim 19, wherein the sealing component comprises a

slab gate, a rotary ball, or a MOV disc.

27.  An axial control valve, comprising:

a valve body, comprising:



throttles fluid fl ow when the sealing conponent is

di sposed in a fully open or partially open position.
w02boo/136s2val ve system of claim 23, wherein a sealipagheosie11

region of the sealing conponent is not directly

exposed to fluid flowin the fully open position. 25.

The val ve system of claim 23 wherein the flow contro

conmponent conpletely blocks fluid fl ow when the

seal i ng ni_Jd.s..di | n sition.

26. The €§%§@9é§§§§eo%&§?@$ t%,gﬂ\méé?’éﬁ% bto@g seal i ng
corrponerma@@rraippfameahaahw@s@:a:t the primatygpasshge] , or a
MOV di sc. 27. axi al control valve, conprising: a

val ve bo@fj‘onté%rm?quqmﬁgﬂ 2009/ 130652
PCT/ | BZOQ%rQﬁI?r@%ecﬁ%@mRﬂéﬁﬁieﬂ |ﬁl@ﬁ$§@@tl@<{§rﬁﬂ§#yr&ssage

t hough the valve a lateral Passa ge that
and goepsisinga plhsah@rofnatqrcfpmmag@thrca liegsisast nechani sm
and a throttling nmechani sm di sposed internal to the
primary passage and conprising a plurality of
28i nt The laanage@mc& valveadf tcldim@ 7 ivdesein2Be thrbtlirximechanism is
cont.r ol @ntﬁ e[ of claim27, wherein the throttling
Y ielae

ACGRSSIPIR] 4lPassd95 e via the lateral passage. 29.

A met hod of operating a val ve choke, conpri sing:
throttling fluid flow through a first throttling
29necﬁdﬂ$t§ﬁ3 chppetating & Yalyg)choke, §OMPHRINGhr ough a second

thr Sﬂul |d‘@§&ﬁ%r%ﬁ“3h‘%‘ﬁ5ﬁh?otﬂﬁ%n9§&@§4?1éHcPtt"”9

ani s rsposed in Series rst
t hr ’dﬂrd;ﬂtlmgg‘luxdrﬁowalnno&gh angkdosddlonotling medhaoisme wdianeintiee

trli h 30. .Th ho .3
secgcrulaBmedtBeT & Seppo g TN S oDl T cs
mekhbhisEt afthiseddnfiguridctotrBriirs BROME thidtding|reghamierhani sm

conprises a second material that is nore ductile than

the first material. 31. The nethod of claim 29,

d:o“ﬁ’ﬁ% ?r\é?ﬂoc‘f af ﬂﬁh‘?%g%h&%ﬂ%& hefirBOhld ﬂlﬂﬁ‘?ﬁeéﬂﬁlgm edkprises
hrottling anismwt e secon rott
a fmﬁcrhaherlahambﬂne fegiohd tiyrotifing mechanism comprises a second material

that is more ductile than the first material.

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

first throttling mechanism.

32. A method of manufacturing a valve, comprising:

inserting a second throttling section into a bore of a valve; and

inserting a first throttling section upstream of the second throttling section
in the bore of the valve, wherein the second throttling section is more resistant to
cracking than the first throttling section.

33. A fluid system, comprising:
a valve comprising a throttling section;



first throttling nechanism 32. A nethod of
manuf acturing a val ve, conprising: inserting a second
wadowizdobdzng section into a bore of a valve; amdT/1B2009/051611
inserting a first throttling section upstream of the
second throttling section 2in the bore of the valve,
wherein the second throttliﬁg section is nore
resistant to cracking than the first throttling
sec} hQn: . Ly prising: a valve
con%b?%fnnfgi%ath@ﬁlhgtsgfzﬁ%éts,cgﬁer%%gpv\o 2009/ 130652
PCT/ | B20Dfvsd Bir6ttling i2échdesm; and he throttli ng section,
conprises; _a first. throttling nechanisryp d second
Chr ot t 1 | BaeSrREHRI LR NS S RS P b T BTG
MECRMRBh&IGUERpres sBmaRiriel thak id difierans freid therseabnd frarbiile
the second throttle mechanism 34. The fluid system
of ®EEh#AISY, wherein the fluid system conprises a
m neral system 35. The fluid system of claim 33,
wherein the throttling section is configured to
34r edibe fleidaysmm dbolaign B8awherfein the fiuid systemepreprisesanmineral
S é? A val ve, conprising: a right-angled fl ow passage
Y Uhut - of f mechani sm and a nmulti-stage throttling
section disposed in the right-angled fl ow passage.
37._The valve of claim36, wherein the nmulti-stage
351 hi Bt Muysieat Phelaloas: Waewein iicdhestiing sgcion Braiagred to

recilic €Posion downstream of the throttling section.

36.  Avalve, comprising:
a right-angled flow passage;
a shut-off mechanism; and
a multi-stage throttling section disposed in the right-angled flow passage.

37.  The valve of claim 36, wherein the multi-stage throttling section comprises

one or more throttling discs.



