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buildup of pressure within the cavity, thus preventing washout of the valve seals.
One embodiment of a valve constructed in accordance with the present invention is an
25  expanded gate valve comprising a valve body having a flowbore intersecting a valve cavity and a
gate assembly disposed within said cavity. The gate assembly is a parallel expanding gate
assembly having ported, juxtaposed members that are moveable into a sealing arrangement with
upstream and downstream valve seats disposed about the flowbore. The gate assembly further
comprises a flow path that enables direct fluid communication between the aligned ports and the
30 valve cavity. This flow path enables hydrate inhibitors injected into the valve cavity to flow
freely into the port and the flowbore without crossing the sealing faces of the gate assembly.
One embodiment of a valve manifold employing aspects of the present invention
comprises a first valve that controls flow from a water inlet and a second valve that controls flow

from a gas inlet. Both valves are connected to a common outlet. Each valve comprises a valve
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Certain fea es of the rnvention own exaggerated in scale or in
so@what Figure 4 is second embodiment of an expandable gate assembly;

Figure 5 is a third embodiment of an expandable gate assembly;
Figure 6 is one embodiment of an slab-type gate;
Figure 7 is a schematic section view of typical dual-cavity block valve such as is used in a
WAG manifold;
25 Figure 8 is a schematic section view of typical dual-cavity block valve such as is used in a
WAG manifold;
Figure 9 is a schematic section view of typical dual-cavity block valve such as is used in a
WAG manifold; and
Figure 10 is a partial section view of a ball valve.
30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the description that follows, like parts are marked throughout the specification and
drawings with the same reference numerals, respectively. The drawing figures are not necessarily

to scale. Certain features of the invention may be shown exaggerated in scale or in somewhat
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both seats %3 on24nettdd éf*%p%réﬁloﬁsﬂn@ RSk i@ Nipstrdani Howbdteelt Bdh1gl|iﬁ’r0;hgh the
injection port 26 flows freely throughout cavity 14 but is |1§ lﬁtsgglmfdr om
bo2h pressure in downstream flowbore "16. Fluid pressure from upstream portion
portion 22 against the first portion 20 and create a seal on a seal face of first portion 20 between
the downstream flowbore 16 and seat 24. The higher pressure fluid from upstream flowbore 15
will get into cavity 14 and mix with any fluid injected through port 26 to prevent the formation of
hydrates. Another option is to maintain the pressure in cavity 14 higher than both upstream
30 flowbore 15 and downstream flowbore 16. Gate 18 expands when the pressure within cavity 14
is higher than the pressure upstream 15 or downstream 16 of valve 10, thus creating two seal
barriers in one valve cavity by sealing against both seats 23, 24. In this closed position, fluid

injected through injection port 26 flows freely throughout cavity 14 but is isolated from both

valve flowbores 15, 16.



val ve fl owbores 15, 16. 3 WD 03/060361 PCT/ US02/ 39530 Gap 28 preferably
provides a flow path between the portions to allowinjected fluid to fill
cavity 14w0@®aweo3sB nmay al so conprise port 30 that provi dePChbozs4s3€

comuni cation direct to the gate flowbore 32. Figure 2 depicts the valve

of Figure 1Gap28Rrdhigh gﬁb’illdeb@mlowcﬁﬂﬁbel@eém&ﬁe p&eionsoultow ifestd fibid tefilli ty 14
so that gate Iovvbore% aligns with vaIve;A re.16. |ln.an. op

posi t i ewitydét efiatpéstmqyr%soz@mpzlze 8oyt A ¢hat grqv egﬁg&r@plgeccg@gplgcaélgn d%&?t But rmay
form ay %ﬁ% S $ seal between gate 18 and seats 23, 24. Gap 28 and port
30 pre e 'y provide a free flowing fluid path for material _injected into
cavity 14 t Rrgutg® depicesché salvpof Figne 1 dn aapRn apsition:  Eale 18 hasbegs %‘TCFI as

gatg flo or.e. lyi I epass

hrugh ooy Bha e SR o P efs B yRE AaBork 18 B bp o e e e
of gat por118n:020 Qembmoﬂﬂﬂlytehﬁglebyea(kel‘sr 24 diungray emchimmcpessofe segledbshiasy gatgt t he

of -t U6l Sl B OPmPUBgPor 3] REET BN BOVEC 3¢ vr Bofil 1 B ot ity e

restri gliéc@dd intoda®y 14 thréightinjéionpofi2eae rdach all pf)ctayhtﬁ 1$ ui fvetl iae pate ﬂawbomat of

fdeto cavity 14 and gap 28 and port 30 are ze hat fl

di stri Bywmed yave IﬁlPB(b@’ﬁd@t qﬁ@lseélwdtl; PV e i Pass |a}’?grp8§? sltl“ﬁ .

Vell@ Ci LYt ﬂéw@la@fbtsé % s@Qﬁﬁg ﬁl@fastffeéa?ebiS’or RIS tﬁér@d?j' &B@fd&@iﬂ@ the handdddofl” in
di aneter. Gap 2 d port 30 preferably have a conbined cross-section area

conpar avtalshang Quttthmsealr@sfa@ﬁfs port 26. Therefore, the above descri bed
embodi ment aE ZtSha%dﬁﬁﬁ%S e %gféﬁa%w %d% LRYG B Rith@bf rflﬁ)teﬁﬁ ihj@t 88 iedughnt 0

val ve cavi ty I n-elther an open or osed posSI ti on,
Wi t houtnjya®hipog 26d flow éreslgmlthsulrrbanamnoﬂnqutoe po8 261is Hzedlite Slalply penfhipient

feature of th odi nt desc th bj | I 4N cted
fluid aE‘BH‘i‘fuﬁfleﬂ'é’gb ¥(}6 Lﬁaptggd \‘fg ca i tsgzegns b yﬂIu(aheH]f ?ﬂ%‘g[&é

whifk e Hbsuglﬁhb/ﬂlegéivﬁyl\ﬁlthoﬁt signifiofe rin@e:&es; firD IveloEﬁl?y s Imaatamt pmt:ﬂécbréﬂembly
comuni cation is achieved by providing fl patgsi> w‘grag the gre yvalve
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practical to the chosen application. In Figure 1, these flow paths comprise expanded gap 28 and
25  port 30. Figure 3 depicts a split gate assembly 34, comprising a first portion 36 and second
portion 38 with a common flowbore 44. Gap 40 preferably provides a flow path through gate 34.
Gate assembly 34 may also comprise port 42 that is formed between valve portions 36, 38 that
provides a flow path into flowbore 44.
Figure 4 depicts a split gate assembly 46, comprising a first portion 48 and second portion
30 50 with a common flowbore 56. Gap 52 preferably provides a flow path between gate portions
48 and 50. Each gate portion 48, 50 also comprises a port 54 that that provides a flow path into

flowbore 56.



4 WD 03/060361 PCT/US02/39530 Figure 5 depicts a split gate val ve assenbly
58, conprising a first portion 60 and second portion 62 with a conmon

f1 owbor e W6.03@sN3664 preferably provides a flow path sizedPrCo/ysopsisde a
sufficient flow area so that no additional port is required. Figure 6

depi cts a Skahrd ya@m&@fa%plﬁt?gatevwammsw 58 @®miprising @lfestpioaicn @edrd saédnd a
fl owbore 5 70. ab-type gate val ves are seal ed by S|n Yheipstreamf uid

pr essupertipp 63 &ath Wﬂq re efovirid ¢hrsfesabhy Pr&ﬁ‘&e%‘b AP dd Proyide

expansi, ﬁ%' ¥ 51 pbgois teipaegh gate 68 and into flowbore 70
pr ovi desll;‘ffﬁBlen o%{rlr%}hn?g%ﬁogar?dﬁfragmpt és vegl ve cavity into the flowbore with

t he gat e i Figare @pepictposiabitype.gari a§uwbish zomprises @esfrista pieceginta wish adlewbareve 74
use G, mani f ol

Format 160 Y804 i BB Bhrs R, Bl dpSpeat SR pIeRRE E el Sl e, -,
corrpr| aeﬁnﬂremdyat%d Havibtrglyangizesexipahsidn EQhe vmeegata Rogt 720 throwghogata6and| et

86. Val ve 74 al canpri ses gates 76,. 78 .t ha con roI ter
and gade feyd ?‘1927%\}&5?‘(} 7S @fggg‘?%nlca%’neﬁoén tbsehvélglvr? C§¥1 16]It° EheEhe?twebé)vg gﬁ% as are

shown ighte it S116R% pbsiibsl 2, and are disposed within cavities 82, 90. Figure

7 depicts both gates 76, 78 in c]osed 05|t|on ere at es haye
ex panded t o Figaiggs 7119 gaicha fualRlogk Véléf%t? ugsdin ao%éfw’h Olfﬂﬁh%SW Ia% Sof the

gatl iéﬁt (ﬂftb Eﬁe%nﬁzhﬁmo bid ifr 'scgiéﬁ@ar; reco@er? Yod h?dr@cdrlﬁtm @kédr&@ vatvwerigal |
suc as net hano can be injected through injection ports 84, 88 _into

cavi t i esmBises Q0bodyht havingoi ganiplereilemasdr inkst BP.efngr aopylef ﬁpecY@Me dft aso
pressure hi. her t I I I 6. As
previ ou%W“ e étr@ig ngﬁ ES (}9,5813@8 ffo 6& ‘%tgl\t/.'\ngrﬁ ée{egfﬁ%ntg V%lggsg%eglggf ﬁé &%st ream
and dowmsin Mpht)gatéd)eucglaﬁsei,re sﬂm mfmgwwsi hgnd: heandam dispsed with@Ocavitiesr8Ehe 20
wat er i biti i a fluid.n cawt

82, QOSQ'nE gb‘F%?xg?ﬁm? ﬁ%tlh gi5p ?rg’u I © Eﬂse‘LE} tb‘%“é?*\%ﬁ%%g%tgsu a° "”%he%aq‘gwp Y
act gat h@in®halgat&ss tfth upsheanrafild@viftredin vEthy ghtee I the posifiog stiosdh indFigung 8ct  gas
into a well. Gate 78, ich controls the fJowfromh L .S, opened

whi | e ghydategnhifiiing mascsiah seaheas megdignel, 63 Bedpisried firele 3@60?%%%39 83%' 3.

Hydr at %a\hﬂ&' 8 ta019 THE §MkiGiRh n'ldﬂérﬁq?tl@ retféiﬁlﬂﬁgﬂjebtgdl QEhi BssPRI highd thirt ehecavi ty
82 can fl ow25free|y|nto as f us preventing the formtion of

hydr at @essure esitheyinB2 86,93 oesgutleég6 865 premogew deggribady spl sps Ve BaVlEPIur ed
to inj ?Cge%B%r uﬂs[ﬁezﬂn %n%%uvnstlp %lgl df tﬂ@lg gﬁg &1 ?1‘?1 HBcVaResB@e00 oy giesed so
t hat I's ‘'open and gat e ose

Is C elnhlbltln(f] chem cal s
in jzect @chter tahd (gug hThenjnbibitingrmasenial w88 mmtvsothc@mﬂlyd d0cayity 82| Yhend pisventithet o t he

wat er f.l ow, reventin f rRtion f es in the cavity 90 and
out | et f%rglah‘?lﬁgﬁi)fdg tgs wiigh %‘%I%Wlpege% b Ongog 3@&%%78, 30 which provide
hydraulic f Ifogur@&tshtswsb\eﬂ%embohﬁ@réd roaﬁj@etcgas o a avellt iGage 2) cvhidhecohirolattior e
when in an, open, tion, ectlo f drate.i.n itin

mat er i &YW fé‘l’m&ﬁ%/m fls ‘?Wgﬁe g‘?tﬁ? g’ V}% thcon\'}rﬁp\fg’ gﬂ)\}f‘t"f ?lﬁlﬁ@ﬁﬁ%n%l owbor e
of botRid:be wWoldiate 1%1'1‘1@1@@%}1&1{?1'0@1% deéf&ﬂlﬁlrodgl’i@nﬁ&i’dﬁﬁﬁokm afo bwily B2aan floan be

prevent ed t hroughout the entire_ dual -bl ock val ve
25  freely into the gas flow, thus preventing the formation of hydrates in cavity 82 and outlet 86.

Figure 9, shows valve 74 configured to inject water into a well. Position of gates 76, 78 has been
reversed so that gate 76 is open and gate 78 is closed. Hydrate inhibiting chemicals injected
through injection port 88 into cavity 90 can flow freely into the water flow, thus preventing the
formation of hydrates in the cavity 90 and outlet 86. Therefore, valve 74, by way of gates 76, 78,
30  which provide hydraulic flow paths between their respective cavities and the flowbore when in an
open position, allows the injection of hydrate inhibiting material, or any other material, into both
valve cavities and the flowbore of both the water and gas inlets. Thus, the formation of hydrates

can be prevented throughout the entire dual-block valve.
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ball valve 94. Ball valve 94 conprises a body 96 having a fl owbore 102

t her et hr owg@h3/08Bdy 96 al so conprises a cavity 110 adapt ed PCo/USer8453€@ a
ball 98 and sealing elenments 100 that seal between ball 98 and body 96
around fl owbign® 19%howh a pailialREdNPASH bf HBall VegvesIH0 VBl \mda YLoptiSes dxaldly
flowbore 104 is aligned with valve fl owbore 102. 5 Ip ﬁ‘ﬁ (ﬁ) ort 106
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fl owbore, care nust be_taken when jnjecting fluid in e val ve ﬁwty
not t otk 2 Rydate ghititng npfgriad gvll pRyeRiSht fosmpting: Aty R PﬁthHaYIWt t he
cayp t Yand fbWiies ?()Zaﬁ’m '\@ﬁ‘&ﬂ 5;95'vehfs hWte@ EroflfiierRfng Rith iiRDpeRBoh Bf Rfd N Of
flurd or use speci al desi gned seal s to prevent washout. Therefore,

t he above dbxskali Wémemaatwﬁm archothercarpleatipns yheret e sloseshpasision; the

i nj ect r r
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pr eveninso tHeevalver cmytty oot of whstdnathe iohesedlingrsetthey cértiowingrte faovd flinid mh'Jeth@aI ve

cavity, ens t hat. the . aIv C a en need h ealln
menber 4V ctggﬁe jifﬂﬂ?fl qﬁ %Sg%%oa(f’gt HIYEHRE© ?f ué%/-voga pec%%lg
engdl eddshged k@l tf)|pi'1We@lfwafSh(bUtd fromthe cavity and | nto the flowbore
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conditions o pressure and | ow tenperature. 25 The enbodi rrents set

forth balend 1@tpetg¢rélp@b9reu qf| thes vele-i hisapravenss Wetformatiop of fydgges Rothhin thee
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because nmany nodi fications i

b de th tailed
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under s{.a@@raltat the details herein are to be interpreted as illustrative
and not ina |limting sense.
25 The embodiments set forth herein are merely illustrative and do not limit the scope of the

invention or the details therein. It will be appreciated that many other modifications and
improvements to the disclosure herein may be made without departing from the scope of the
invention or the inventive concepts herein disclosed. Because many varying and different
embodiments may be made within the scope of the inventive concept herein taught, including
30 equivalent structures or materials hereafter thought of, and because many modifications may be
made in the embodiments herein detailed in accordance with the descriptive requirements of the
law, it is to be understood that the details herein are to be interpreted as illustrative and not in a

limiting sense.



6 WO 03/060361 PCT/US02/39530 CLAIMS What is clained is: 1. A valve
conprising; a valve body having a cavity and a first flowbore intersecting
sai d caviwg;03be@6seal i ng nenber having a second fl owbore @cd/u$oypBsed
within said cavity; a fluid path through said sealing nmenber intersecting
with said second flowbore; and a gAM®r injecting material into said
cavity, wherein said sealing nenber is selectively noveable to a first

posi t | Bhatielaemebib:d 10 first and second fl owbores are aligned and materi al
injected in [ ity flows into said first and second fl owbores

t hr ough' sai %‘Qlfaﬁ%icgm g%éhé 2. The valve of claim1l wherein said sealing
menber is a doubkealyabedy IBvinTheavitylané a fifst Spwubore intererstieg spideaviy;seal i ng

menper is an expandabl e te. .4 T [ . el.n-sai d seal i ng
rre%er is a sl abaﬁ% a8 nfg]%g&aﬁ% agg{%\ﬁ/%ﬁ%?&%? g‘ifidmgi%&\ﬁ?e"gﬂgﬁﬁg%glb%@’eal i ng
menber is a ball affid pitk twahghesawdf sealirgj merhbestintesbating avith faidisedophflowbrag a
cross-sectional area at least equal to a cross-sectional area of said
port. 7. Th&%alve of claim1l wherein said material is a hydrate inhibiting
material . 8. Theaypah Y& iffbctink daberikl inkbahidicavigai d material is injected through
said port at a flowrate an 20 said materi al ws into said fl owbgres at

. : fl
said flow rate. Sheingwithiealingnember dnsslectvely meverble to 4 frs RosiipR yhere sat
coppri si ng: id &e8d oRQlatd ARnQEMIANEaidl ifj&ded theWhialcavinSaGaRda@at
poWi on havPFlsgaad seecnéir;l%é‘ﬁ owborée?%{lh.at IS alai nglede vtn th said }?tilrst f | owbor e
in a first pospand ssponddinivbess thryghiseidpliidpatthat provi des fluid conmuni cation
bet ween sai g, first owbo, . .V CAV in.said first position.
10. A gat e Pes‘é%héee?fc\l}ﬁutnvﬁ \&]x%ée%?/%@%ﬁ%%rﬁ%ﬁﬁerg%an%&ru?ﬂseigﬁ& a gate body having
a seal Bng sUhé agles ofaxldimdvleerein said eakecmembpr s$sanckxpawlbblagats.ur f ace; and 30 a
fluid path djspgse i.thin said.gate bod rovi.ding fluid comunication
bet weef sa&he?ﬁ&?f\%dﬁ\[maémgln‘ghem%s%‘gfe\?ﬁn%#P%}s aﬂg’ zc%fgedual val ve conpri si ng:

a fi5rss, inl ghe valve of claim 1 wherein said sealing member is a ball.

6. The valve of claim 1 wherein said fluid path has a cross-sectional area at least equal to a
cross-sectional area of said port.
7. The valve of claim 1 wherein said material is a hydrate inhibiting material.
8. The valve of claim 1 wherein said material is injected through said port at a flow rate and
20  said material flows into said flowbores at said flow rate.
9. A double gate disposed within a valve cavity, comprising:
a first gate portion having a first flowbore;
a second gate portion having a second flowbore that is aligned with said first
flowbore in a first position; and
25 a fluid path that provides fluid communication between said first flowbore and the
valve cavity in said first position.
10. A gate disposed within a valve cavity, comprising;
a gate body having a sealing surface;
a flowbore intersecting said sealing surface; and
30 a fluid path disposed within said gate body providing fluid communication between
said flowbore and the valve cavity.
11. A dual valve comprising:
a first inlet

a second inlet



a second inlet 7 WD 03/060361 PCT/ US02/ 39530 an outlet; a first valve that
controls the flow fromsaid first inlet with a first sealing nenber

di sposed wiptodioso3al first cavity; a second val ve that contr @cy/usae3dsBow from
said second inlet with a second 5 sealing nenber disposed within a second
cavity; and an i gj gglet,on systemfor selectively injecting a pressurized

material into said first and second cavities, wherein said first and
second val ve ar ea i peluel thabeongelsi theflon fror stid fistoiies #ith 2 firs sselinegnerelst em
into said fj [ zQvities and said val ve sealing nenbers are 10
adapted to %lgégr%e?&;%%q??%gva‘gs’ the injected material into said outlet when
the valve is in an opesopdsilvd that congols Theeflava from safd seberidnintet with erse¢idsai d
seal i ng nenber.s are, doubl e S. ol | ve of claim 11l wherein said
e o ok L’i%%,ﬁ‘?‘&?eé%.‘sﬁﬂsie%%%‘r%.aSfﬁ‘;f‘%/iaﬁg}t?ﬁ%‘g of inhibiting the formation
of hydrates in a val ven injectibrysyateth fot sadedraly injebGng @ pressusizertymateeal gete psid of
injecting a Fhsi/drdate inhihiting fluid into the valve cavity through an

i nj ection pBrtandsseppdepitisng the hydrate inhibiting fluid into the flowbore

through a flow pahbrefi SRPERE andMsbétnd valvéadr¥ adgRed kd gcorelifiterial Grobb saidhe
met hod of claim 14 wherein the valve sealing nmenber is a double gate. 16.

| ai m rein g
The method B¥ectipmsyatery inkp s#idifHsitand speandecariiisy andysaid plue spaling Tagmlisryaiee

1719 The met hadafi, %Elﬂh{‘&l%ﬂow R iiebBE madiuPinReald SilleRAGEhe valvaidialah. 18.
A val ve conprrsing, a valve body having a cavity and a first flowbore
intersecti _ngpfgla:iOSitinavi ty, 25 a sealing nmeans having a second flowbore and
di sposggl W il DuSAL AR berefh IRARRiLE Menlill-fh fREIAlEAL | on Lhr ough sai d
seal i ng"'nmenber "Tnto Wth Jarg T deshder 10 ore; and®a port for injecting
mat eri &8. i nThe sdAvaofchim t Y wheder seidmataiall issdglifaegnimbizors i s sel ectively

noveabl e to,a first position where said. 3 | awbor es are. al i gngd .and
materi &f i nﬁe&egﬂ’ i ?#)Hi?ét?% gy forgpatiqn, GF hly%'?%s J4idY ﬁ’Svﬁ&%sangt YRR sai d
megns E@fpdsids tHe @epymani cation. 8 :

injecting a hydrate inhibiting fluid into the valve cavity through an injection port;

and
flowing the hydrate inhibiting fluid into the flowbore through a flow path disposed

within a valve sealing member.

20 15. The method of claim 14 wherein the valve sealing member is a double gate.
16. The method of claim 14 wherein the valve sealing member is a slab gate.
17. The method of claim 14 wherein the valve sealing member is a ball.
18. A valve comprising;

a valve body having a cavity and a first flowbore intersecting said cavity;
25 a sealing means having a second flowbore and disposed within said cavity;
a means for fluid communication through said sealing member into with said
second flowbore; and
a port for injecting material into said cavity;
wherein said sealing means is selectively moveable to a first position where said
30 flowbores are aligned and material injected into said cavity flows into said flowbores

through said means for fluid communication.



