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SUBSEA VALVE ASSEMBLY W TH REPLACEABLE FI XED ORI FI CE
| NSERT RELATEDAPPLI CATI ON Thi s application clains the
wheoshegsoof U.S. Provisional Patent Applicati orCBes1084/029802
No. 60/502,774, filed Septenber 12, 2003, which is
herein incorporated by reference in its entirely as if
set forth below FIELD OF THE | NVENTI ON The present
invention relates generally to subsea val ve
assenblies, and, nore particularly, to subsea valve
assenblies having a fixed orifice insert capabl e of
bei ng replaced by a renotely operated vehicle (ROV).
BACKGROUNDOF THE | NVENTI ON Val ves are used i n numerous
subsea applications one application, they are used to
regul ate the anount of chem cal inhibitors injected
into the production streamflow ng froma subterranean
SUBSBAVALME ASSEMBENWATH REPEAICEA BLE RIXED: ORIFRGEINSERT
for exanple, axe used to inhibit the formation of
RELATEY N gSAT16Nt he tubing used to carry the production
fromthe wellhead to the platform Oher chem cals
such aﬁn% 9?51&%&191@ diHHs D YeBefitSERUSS. | PHavRIONEN PateRN B pplication
wax inhibitors, tor exanple, may al so be injected into )
Serial Wo.e60350Tied:, fited Seiptematrer 42, 2603 nebich ishereie lindegaagated by reference in
) Typically h val ves are |ocated either at or near
1menﬁF%%a%E5?€%”€EP Read and/or at o r near a subsea
_ mani fol d. I n another application, subsea valves are
FIELD QB @HEANVESHONol the flow of oil, natural gas and ot her
wel | bore fluids fromthe subterranean surface. In a
subsedhermesent inyangenietatesngsmerally ke subsea walvanssomblies, @ad, more

WIS IR ER VUL ST R

b fotdPbSerhé@SeIRER (ROJOr porated into trie tree piping.
yallre[:%lhi s?aéerrange%ent (t %cal ly requires the entire tree to

' t oretrieve and/ or service such
BackgfoiiTBH e Ry iRy

casionally, it becones necessary to
f chenm cal ,inhi bj.

IR A L W N
used tdHePaldfel th®&inBEntldfANSHIChI i@Ribitors injected into the production stream flowing
from a subterranean formation to the surface. Chemicals such as methanol, for example, are
used to inhibit the formation of hydrates in the tubing used to carry the production from the
wellhead to the platform. Other chemicals such as corrosion inhibitors, scale inhibitors, and
wax inhibitors, for example, may also be injected into the production stream at or near the
wellhead. Typically, such valves are located either at or near the subsea wellhead and/or at or
near a subsea manifold.

In another application, subsea valves are used to control the flow of oil, natural
gas and other wellbore fluids from the subterranean surface. In a subsea production
environment, there are various tree configurations that incorporate such subsea valve
assemblies. In the typical subsea arrangement, valves of this type are incorporated into the
tree piping. This arrangement typically requires the entire tree to be removed in order to

retrieve and/or service such control valves.
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fromthe well head to the rig. This has previously not
been possible with a fixed orifice device. Rather,

wo a005akH8e9 f | ow ori fice devices have been used POT/USI004029802
pur pose. One exanple of such a system enpl oys
electronic controls to vary the adjustnent of the
orifice device. A drawback of such systens, however,
is that where nmultiple subsea wel | heads and nani f ol ds
are enpl oyed throughout the ocean floor very often
mles of electrical cable . are needed to network the
plurality of valves enployed in such systens. This has
proven to be a very expensive and not very reliable
nmeans of varying the control of chem cal inhibitors
being inj ected into the production stream O her
systens have enpl oyed vari abl e choke constrictions in

subsea(RBgidraBy, i@ Becdntdtneddstargdp e Wsiongt beemRhdaY inhibitors
operated vehicle (ROV) devices. A drawback of such

being djosted éntp she praduction; sregf dridéay| vary thegdews ofipnedughbging fransmitted

h | d hi h dj d,th .
o SRS SAEE O TR A R RN RS et
Rathey, Sadialsl¥ PR br¥Eceadice® A cSheen FEEMORYEE plifesd. dsNkh&Ple of such a

The present invention is directed to a subsea val ve
systena smptys elactranic weeirels e yanrthaadjpsiment of ierrrifiss dsviae Avflrawback

t.he drawbacks of . prior ,art s ea_val ve senblies a
of suqt Syaodo B Vs P U B  caen VieHRRE e Frafidtas are
emplof6€ WuduBEovt Ghé RRedH BBENKelyNYREH hilRs RifeéiBétAbl Yeable are needed to
conpri sés a receptacle holsing having an inner cavit

netwogl ity phirality g valveardmpleoyed ia ush| systers! & h'tSrlilEfSiRIeVdnn‘@egQ a very

hol der, al i gned,.al.ong the .axi s adapte or. enga t .
expenite i 1oh DL RUATIB A0 Q5T ares Fabeptieh L FRHEHEEbqgs being
inject&d intd 8 pratReHidn §RkLAET i1s formed with an inner flow

chanber "di sposed substantially perpendicular to the

axi s wOthera systemw disive emipfayed Vvarible ahiokposmdirighiohs nn subsea

. the inner fl.o hanber. The subsea, val enbl y
applicaicns, it e AL Upe sanatel spdrtedRnicle (RQTYAcgi e drawback of
such delRks & fHaMRtehirianehaltdmihivhdBer((ROBmERE dpREyehiige (ROV)

orifice insert fromthe val ve assenbl yand'reépl ace it
has adjirsted dime cholfei tethendesired tpasiiing aad diufl eysains diraNetyesxpensive and

The renotely operated vehicle
complex.

SUMMARY OF THE INVENTION

The present invention is directed to a subsea valve assembly that overcomes or
at least minimizes some of the drawbacks of prior art subsea valve assemblies and valve
assembly systems.

The subsea valve assembly according to the present invention preferably
comprises a receptacle housing having an inner cavity aligned along an axis and a replaceable
orifice insert holder aligned along the axis adapted for engagement within the inner cavity of
the receptacle housing. The orifice insert holder is formed with an inner flow chamber
disposed substantially perpendicular to the axis with a removable orifice insert disposed
within the inner flow chamber.

The subsea valve assembly according to the present invention is designed such

that a remotely operated vehicle (ROV) can remove the orifice insert from the valve assembly
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(ROV) acconplishes this by renoving in situ the
orifice insert holder fromthe receptacle housing and
wo epbazdsny it with another orifice insert hol deeT/US2004/029802

pre-assenbled at the surfacd with an orifice insert of

anot her size. Thus, the valve assenbly according to

the present invention can be used to vary the fl ow

rate of a subsea fluid, e.g., a chem cal inhibitor

such as a hydrate, a corrosion inhibitor, a scale

i nhi bitor and/or a wax inhibitor and/or a production

enhancenent fluid, such as nethanol, and the |ike. The

features and advantages of the present invention wll

be readily apparent to those skilled in the art, upon

a reading of the description of exenplary enbodinents,

whi ch follows. BRI EF DESCRI PTI ONOF THE DRAW NGS A
and replacpliteyith emdefist imsett hayind a tifferqrt dmarter dllsckostelpopmated vehicle

dvant s thereof may be acquired by referring to the

(ROVY G5 Hiosi S b5 JemBHne J e e CEHiee seTt o ldg Fpre e receptacle

housi®E SRRt %iﬂiwé(%ﬂﬁr ohﬁﬁms%? Holter é?ef-e{sgaﬁﬁlf:% at the surface with

significant - digit(s) 1 n the reference numera
an orifien gtsext ©f anbtber size {Thirs,ghe @aliva apdeinbly sdeerdigspetht ipwsent invention

reference nuneral s ear, Wwherein: Figure 1.
can bere Ay YT SPEe PatEs SN A fPRE] Wbihitop pigh as a hydrate,
a cor¥dsfM Qhnhibl6r, SHOSER. ?f 'Ui?oraﬁﬁggpleﬁ M?ﬁlﬂbi@& taﬂd/t){“‘aa production

present invéntion illustrating the orifice inser
enhanbahets fluid sodteas hethandl handribe BRé.acl e housi ng. Figure 2A

schematjcally illustrates a_l ongitudjnal_ sectional

vi ew o%ﬂl? %%até% aéi‘éﬂ%e%lgg thedirgseatygpntion willybg geadily apparent

] T aeir At h e . ' . _ _
o ok M S RO B P bociments, which

followschematically illustrates a horizontal sectional view
of the orifice insert holder within the receptacle

BRIEFDESURISTION GEEREDRAVANGENe 2B- 2B of Figure 2A. Figure
3A schematically illustrates a view simlar to that

shown in c('frh%lléfeem%ﬁrstﬁidga%mﬂ{ \rfﬁynfn{%ﬁén? %is‘efoisglieg%dit %gﬁﬁttages thereof

hol der has been rotate e cavit
may heegepirad by hdersinggofthe felowing ddsediption takérgimmeotjupitionowith the
accomtpIe?r(;"yir(?l)gzr id:];e{vxcf:irelgsi,, qg %htlchh&nlecig mggcssign?felganp girggti(sgllirll ¥he reference numerals
denote(s) the first figure in which the respective reference numerals appear, wherein:

Figure 1 schematically illustrates a longitudinal sectional view of the subsea
valve assembly according to the present invention illustrating the orifice insert holder
removed from the receptacle housing.

Figure 2A schematically illustrates a longitudinal sectional view of the subsea
valve assembly shown in Figure 1 illustrating the orifice insert holder partially inserted into
the receptacle housing.

Figure 2B schematically illustrates a horizontal sectional view of the orifice
insert holder within the receptacle housing as seen along line 2B-2B of Figure 2A.

Figure 3A schematically illustrates a view similar to that shown in Figure 2A,
but in which the orifice insert holder has been rotated within the cavity of the receptacle
housing far enough that an alignment pin on the orifice insert holder has been partially

inserted into a recess in the lower end of the cavity.
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inserted into a recess in the |ower end of the
cavity.Figure 3B schematically illustrates a view
W@ 2095028804 0 t hat shown in Figure 2B, taken al oPQI/U52964/029802
3B-3B of Figure 3A. Figure 4 schematically illustrates
aviewsimlar to that shown in Figure 3A, but show ng
instead the orifice insert holder fully inserted
within the cavity of the receptacle housing. Figure 5
schematically illustrates an exenplary enbodi nent of a
nmet hod according to the present invention for
replacing a renovable orifice insert in a subsea val ve
assenbly. Figure 6 schematically illustrates another
exenpl ary enbodi nent of a nmethod according to the
present invention for replacing a renovable orifice
insert in a subsea valve assenbly. Wile the present
i nvent i Bigures3 B scteapticdllyalltsirakara view simdarf todhiti shosmandigure 2B,
al.t erpat | fo , cific exenplary embodi nents
wkm%ﬂ%@%ﬁ? ﬁ%&@‘ﬁ@ﬂ§m§§§mn by way of exanple in the
drawi n I
be undgl?1 tood lﬁgl\%gégwuqﬁ%& iﬁgfé&degg?%ﬁ Ict)hr?lt ﬁ%?éﬁgﬂo ¢34,
but shpwmigfinsteahthe dirifien tisseftdohiot fullytiesmted withih the davithef the receptacle
invention to the particular forms disclosed, but on
housipge ¢ ont rary, the intention is to cover all
nmodi fic : ' j : I
W thi n PBaRn e R Py SRHLMER: pEBONIIt lof 2 method
accordafg toettie lpyesthieinappmnded raplagingsa redioVAblk kit {10k 6t tHA| £ O3DBkea valve
THE I NVENTION Il lustrative enbodi nents of the
assemblyenti on are described in detail below In the
i nteres f
| ol emenEaricor e atep dhfalps oot Senilard BnBGn of o method
accondirlg toothe patsesteinbentmppioe ciplicend 4 feadoviabletdnidicd énsettaprenibsea valve
of any such actual enbodi nent, nunerous
asseniﬂh‘ﬁi enent ati on-speci fic deci sions nust be nmade to
achi eveyihg &%Vﬁ}egé}ﬁrﬁwerﬁﬁﬁcisf bdsc8RfblS to S%ﬁ‘f&ugsmodl cations and
conpliance wth systemrel ated an usi ness-rel ate
alterrating tioahst specifiel etenydldrly en&roxdnﬁasrmmﬂmmf Iqve ereent shiom@nby way of

an er. Moreover, jt w|l
examp?e in tlom awings and are heérein described in detall It should be understood, however,

that the description herein of specific embodiments is not intended to limit the invention to
the particular forms disclosed, but on the contrary, the intention is to cover all modifications,
equivalents, alternatives, that fall within the spirit and scope of the invention as defined by the

appended claims.
DETAILED DESCRIPTION OF THE INVENTION

Illustrative embodiments of the invention are described in detail below. In the
interest of clarity, not all features of an actual implementation are described in this
specification. It will of course be appreciated that in the development of any such actual
embodiment, numerous implementation-specific decisions must be made to achieve the
developers’ specific goals, such as compliance with system-related and business-related
constraints, which -will vary from one implementation to another. Moreover, it will be

appreciated that such a development effort might be complex and time-consuming, but would
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appreci ated that such a devel opnment effort m ght be
conpl ex and ti ne-consum ng, but woul dneverthel ess be a
wo ewsiozssounder t aki ng for those of ordi nary skiPCT/Us20041€29802

art having the benefit of this disclosure. The details
of various illustrative enbodi nents of the present
invention will now be described Wth reference to the
figures. Turning to Figure 1, a subsea valve assenbly
in accordance with the present invention is shown
generally by reference nuneral 110. The subsea val ve
assenbly 110 includes a threaded receptacl e housing
112 and a renovable orifice insert holder 114. The
t hreaded receptacl e housing 112 is preferably forned
of netal and may be placed in the flowline of a
subsea chem cal injection system (not shown).

nevertléd:lbm bead roneting, untlbeaktiig Eadbaberof oedinayl skilhoute ng Hhvhgnhy benefit

i Qlaced in the tree piping of a subsea production
Ofﬂ“%QHﬁ?ﬂﬁﬁetmnrk (not shown). Those of ordinary skill in

the ar iy hghh0Qr tvlaﬁo&eﬁﬁlfs’ﬂrﬁn%f n%ﬁb%uﬂ ﬁ%@%hfb&%n?%eﬁhon will

will recognize, however e su sea va

now basiesuribley vith refaemertdaine figmed. Tuvieing euBigutd List subtdavalve assembly
enpodi nents of the present jnvention has nunerous
in acceydgace wihsbe PEGSEM lé%i%f}t’é’ﬁsls s \@ntgﬁméélébég Y Fefgrepeeypyraeral 110. The

subsed! ggﬁﬂen&géﬁﬁlyHQ§ ﬁcﬁﬁgée T34k dhdEy I %gfa'c h!)LYSlrgﬁ@eQnd QNeovable

irgned ong an axi s e I nn cavit

orificelihSert hbhied 1. tTherthtdadedrmcepthde iowding hE ishprefachbty formed of metal
receptacl e housi ng 112, which has a hel|caJ thread 118

and mpy, b glaged dndhe rﬂ@%im@ 106 3 srhsea ehvmce igctigR Sygem (not shown).

AL SPT e SESREN R By AR B e or
suBsealﬁr%dua’chﬁl ﬁhfrg&%doxﬂd@@pﬂ@&hﬁ Tigs iof @rdhﬂé&*y ak#loinlths a@,rhaving the

inlet port 122 and an outlet port 124. The _inlet port
benefit obthgryessnt disglopee, thﬂzacweal&mvga thas theoshre Valtapsserably 110

in accéx;&sa{l&'g Vﬁm&%ﬁg 11![1%8’%{19 P@cﬁﬁleﬁt@ etﬁq tﬁ% (Igrés&ﬁfi%n(ﬁgg él.as numerous

em and/ or pro I'ng as case may
other stibged applitatiis! 122 and the out put port 124 connect to
the inner cavity 1 I.n_various

i || ust ABe ﬂ%ﬁ(’@ﬁﬁ%ﬁ@?@é}ﬁ@uméé 1% hﬁﬁ’r ‘"f‘ s@eira%bfecrﬂmwaaé shaped inner
cav1ty :Hé ﬂgX CP?Q% 5195389 1 ?’} MYk B a@iﬂl% 14 }(Zrmeﬁ%tlkﬁﬁﬁﬂle é)lmm body of the

naj or donponen name
threadédzﬁeceptatcw mlﬂgomz Wbch hamlhﬁh&ubdhrewml&lf@hr&d at one end of the

inner geluln nlrrl%ntan ia?l e:lllisgzn'rnel-lltq %in recess 120 formed at the other end of the inner
cavity 116 of the threaded receptacle housing 112. The threaded receptacle housing 112 also
has an inlet port 122 and an outlet port 124. The inlet port 122 and outlet port 124 are adapted
to couple with the tubing employed in the subsea chemical injection system and/or production
tubing as the case may be. The input port 122 and the output port 124 connect to the inner
cavity 116, as shown in Figure 1.

In various illustrative embodiments, the orifice insert holder 114 may be
aligned along the axis117, and may comprise four major components, namely, a
T-handle 126, a torque body 128, a main body 130 and an alignment pin 132. The
T-handle 126 may fixed to the torque body 128 by welding, braising and/or other similar

securing techniques, and may be adapted for engagement by the remotely operated vehicle
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T-handl e 126 may fixed to the torque body 128 by
wel di ng, braising and/or other simlar securing

wao ewbnoesgoes, and may be adapted for engagenent PG US1964/029802
renotely operated vehicle(R&V not shown). The torque
body 128 fits over a shaft 133, which nmay be attached
at one end of the main body 130 using a retainer nut
134, a thrust washer 135 and a lock ring 136, as shown
in Figure . As those of ordinary skill in the art,
having the benefit of the present disclosure, wll
recogni ze, the shaft 133 can alternatively be
integrally fornmed with the main body 130. The torque
body 128 nay be axially secured to the shaft 133 by a
t hrust washer 137 and a | ock ring 138 and/or other
simlar securing neans. The torque body 128 is

ROWgrateheyny. rlde tergue bedy £2§ Efsanvieve shagt 133 whidhmbp ty att@thed at one

t rily.secur to the mai ody 130 b
end 'l B U SRR QE LA REE AL | Bl S ELT 000 130 B 136, o
showhaiin| Figted . tAxethaké 9 Medihari dkill 32 tHeSart, H20oeMfe IH8h&KitP P8 present
. .alignment recess 120. The torque body 123 may have a
disclosurs, @il reeneaizs. thechrtl 4 ¢aw Altemativelydhe inyegrallyr fooaed with the main
bodngbface of the torque body 128, which is designed to
engage the helical thread 118 in the inner cavity 116

of the Thy eaged bber €28 aedyebOuRIPGeddked tdhBe rgﬁ&fﬂl??%%(, a thrust
130 is fitted with a renpvable orifice insert 142. The

washereldg\ang) 2 lagkirfngdd 8jandor othen sinfilar seanking ineaasn Therterque lbody 128 is

norm RIS o el SR o dndle 203 £ Bub Bk e mpgratty' stied to the
main [idpeBdi U bahedropinN89aXhe shéar AIJihQ39 BV BB Rsi@hdd k& %ajl once the
. insert 142 may be general ly cylindrically shaped an&
alignment pin a2 iminsertedrinfo apinglignment reekds 124). Fibd tarqoa odst K28 may have
a4 The rempvabl.e orifice insert 142 i .
o heliG BreaAD S 57 OREE BrovlanFBea O B et ppde 128, which i
desig@d&@é@?@ $he IHcalMhyeadl 118MiAaAE HREY cRty 196 IO thr@ldl8 Treceptacle
chemcally resistant materials. An orifice retalner

housipng{12.46 nay be used to retain the removable orifice
insert 442 wi.thin t mai ody, 130. The orifjce,
retaingﬁﬁnﬁ?niggﬁﬁésshghéﬁ?ao“ﬁ%r%ﬂ@mPSQﬂSt?r %héwpﬁﬂ&2.'ﬂm
removdbee oRfice ey 1430%its HaMBY A inn@s 16WAREMBEr RN URAEY vwithhd the main

in the art, having the benefit of the present
body {3 cThssimper flov ¢hambenirhi 2wy bt disposed substangjalie papendiyular to the

axis llﬁ. P lrgrxg\gable orifice insert 142 may be generally cylindrically shaped and may
have an inner flow channel 144 formed along its axial center. The removable orifice
insert 142 is preferably formed of metal in various illustrative embodiments, but may
alternatively be formed of other chemically resistant materials. An orifice retainer nut 146
may be used to retain the removable orifice insert 142 within the main body 130. The orifice
retainer nut 146 may have two screws for attachment to the main body 130. However, as
those of ordinary skill in the art, having the benefit of the present disclosure, will recognize,
other securing means may be employed.

The inner flow channel 144 of the removable orifice insert 142 may have an
inner diameter that may be substantially any size. Indeed, one of the many advantages of the

present invention is that the removable orifice insert 142 may be removed and replaced with
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The inner flow channel 144 of the renovable orifice
insert 142 may have an inner dianmeter that may be
w@esozasve al |y any size. Indeed, one of the nmaPyI/US2004/029802
advant ages of the present ihvention is that the
renmovabl e orifice insert 142 may be renoved and
replaced withan orifice insert having a different
i nner dianeter inner flow channel 144. More
specifically, the inner flow channel 144 of the
removabl e orifice insert 142 is what controls the flow
of chem cal inhibitors into the well head and/or the
fl ow of the production streamthrough the subsea
production tubing, as the case nay be. The renovabl e
orifice insert holder 114 may further conprise a pair
of elastoneric seal rings 148 and 150 di sposed wi thin
an origige #@@ﬁdwcrmgga diffesenifianes rdnarmtergnn@\ihm £hatmel144. tMiom spevifically,
S f e main 130 abo e and
the infih B otiBG042 of € TR e iacs msbt Hia Bovhiisiirolape flow of

chemiasl ﬁ]!hﬂjmm tht6itBe R llbead’ S1d/@XBEWIH of 1 ﬁb&%@ﬁ%&ﬂe&n {rough the
seal rings 148 and 150 éﬁdbe provi ded to prevent the

Subse%n@@@fwrswbm 8% ﬂ@tcn@rmp;y uct flow ng through t he
subseaval v 110 fr | eaki ng o of the |,
subsea Té%l ve §gen‘8f1§°elfﬁsertTﬁéngﬁ glgt 6‘%@ %"Bﬂ@‘éﬁomﬁrﬁ@§ pair of

elastoidBic aral #b 148 WAd 1190 Hidpobdds Within Ydirs din
pr ef er abl y@Sf ormed of r Gé:;é’er nitrile, H%@%TE ﬁk%lm11 SHOOves

forrnedowﬁbg iapesttesriytioee of themaie bbdyrhiaewsmlmvem@elom eespecttiVely, the

o, SRR ko . 535 UL B, LA Seric e

rings Bﬂb@&ﬂ 'ITE@tnSaypb@ﬁoﬁf\@&ldYto )événlt' rﬂtlé"' @Henh@a% Wl oR oﬁ@r Tor&fuct flowing
metal |ip seal ggs 15 154, which may be
throughi g subspaviialvd Asse }Yelslyﬂoﬁwmdgal@mg outndicthe stibseh vah@oasesnbly 110.

e <G 8 S50 5 S B B 30
formedmﬂf ribBer, hRERE Pldsvi6)] Metall RRnIPRLRs drdRor SRRdr srehpﬂl%te}é?sﬁ%)mpahble

and 154 are conventional devices known in the art
with th%@f&mlpalﬁnd/@alsubﬂeﬂglsVlmmeahd 154 are in contact with a

seal i ng. surfac e ressure
appl i e%he 'HEo etflgl ’1%10?) “%S@% h‘ﬁ?‘ﬁg@ 18 2HAYS 1@?“3?‘(—56 embodiments
preferzilﬂ%%é%f Ratiéerint 18O aComt éﬂne‘ﬁﬂ i Edae i %g %Qn& U548 G i dhO may be
ieve a high integrity seal. 'The re l'e orifice
dlspospaqh gs@than porrebponding crralgmfemmlla}sgroompfom@i witlinghe osteaurface of the
sed W thin

i 0911585 T B 5SS s 0, espctvey: The

metal lip seal rings 152 and 154 are conventional devices known in the art. The metal lip seal
rings 152 and 154 are in contact with a sealing surface when installed. As pressure is applied,
the metal lip seal rings 152 and 154 are forced harder into contact with the sealing surface to
achieve a high integrity seal.

The removable orifice insert holder 114 may further comprise a wiper seal
ring 156, which may be disposed within a circumferential groove formed within the outer
surface of the main body 130 just below the lower metal lip seal ring 154. The wiper seal
ring 156 in various illustrative embodiments is preferably formed of an elastomeric material,
e.g., a nitrile and/or a vitan. The wiper seal 156 may be provided to wipe the irmer surface of

the inner cavity 116 clean so that, as the removable orifice insert holder 114 is installed
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surface of the main body 130 just bel ow the | ower
metal lip seal ring 154. The w per seal ring 156 in
W 2005028809 | | ustrative enbodi ments i s preferabl pCT/U82004029802
of an elastoneric naterial,8e.g., a nitrile and/or a
vitan. The w per seal 156 nmay be provided to w pe the
i nner surface of the inner cavity 116 clean so that,
as the renovable orifice insert holder 114 is
i nstal |l edand/ or reinstalled into the threaded
receptacl e housing 12, no debris, such as sand, |eft
on the inner surface of the inner cavity 116, w ||
come into contact with the netal lip seals 152 and 154
and potentially danage the sealing surfaces. The
installation and renoval of a renovable orifice insert
2 wll now be described. First, as those of ordinary
and/og kﬁrmfftalllqd ipbpethg rﬂtfead?é\rﬁ%gtaﬁhémbemeﬂllﬂ rofdebtis; speteasesand, left on the

o LT it U P EROR Sk S PSSR S 152 and

154 ahﬁp@teﬁﬁ&ll}ﬂdiarﬁége%e SRBhg urfdebgea mani fol d. The subsea
val ve asserrbli/ Oisinitially installed with the
r enovablhe isstatlptien ppd eemovabloder remcalablletdnéicc génwvialdlewill now be

f insert 142 i.n the first opera
descn%o‘{il g\%&h §®i tiw?ei 8? orﬁlg?l& ?l%ﬁllant%ie a‘fe gV Lg '[ét of the present
disclo@titeq iR | resopmréa feeth@atiéd EReptBdI8 Houdifig 11Ty ﬁlsﬂﬁé/d Qﬁ%} r at or near
acconpl i shed first by renoving the original renova

the subpeaf freecandipyet or hesir dsnbsea maaifald: dpe aubsng vatlheassem’g]lyrial() is initially

e B H A B B e EaBeb LB 2
place,3soN@W flreEnepdto BIlbwireeinitias fistalhién 1sTﬂaereﬁ1§£@Eﬁ@|or1gfn§I Bnovable

original renovable orifice insert holder
orificejmsert il A2 dT e Ity be Heeornpléshad Ifiagt ibymembving éher eigimat esrrontable orifice
. re v Ie0|f|ce|nert hol der will now b
insert SRRG B Sing 1B gL Rt e i1 855t ppldee1 14 with o
replacbﬂl%ﬁf ienf&'aﬂl@rorﬂﬁk@ ihRrtIRde R 12 Bed- QSrseIBBﬁ%d Qﬁﬁlez{'ﬁév@ terfidvable orifice
the surface. Set up and/or pre-assenb
insert A 2 ‘Hacerempnvat efitheais]ginabrérhoeble mfécretmmuﬂ lekdderd 14owill be described
below involve installing the renovable orifice insert 142
into the replacenent renovable orifice insert hol der

114 by Tse Ciﬁﬁthl‘l‘éhohh@f erveMaile® tbhb6Sid BafEd m’Lé% fgmgﬁ 114 will

pl ace with the reSf)ectlve orifice retainer nut
now hecﬁeé@fllhﬂdaﬂryt thei igplacgmentt eemovapleeotibetyinde2Bhalédratl h\ie sdtaip and/or

pre- as%ef el%lng tﬁgd geg H dup];;aﬁ Qg@treh-gﬁ}%o E'iugf g‘gg%ggkégn!@% removable
orificess ARRFt BE1840N1 41 Al iBbolldenBRBAE Rk PERGRLR' Mifi&didsQ% 948 into the
replacement removable orifice insert holder 114 by securing the removable orifice insert 142
in place with the respective orifice retainer nut 146 and rotationally aligning the torque
body 128 relative to the main body 130 and fixing the torque body 128 in place using the
shear pin 139, which is designed to shear and/or fail at the desired predetermined torque
value. Next, the replacement removable orifice insert holder 114 may be loaded onto the
remotely operated vehicle (ROV, not shown), which transports the replacement removable
orifice insert holder 114 to the threaded receptacle housing 112 for installation.

Once the remotely operated vehicle (ROV) reaches the threaded receptacle

housing 112, the first step is to remove the existing removable orifice insert holder 114,
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val ue. Next, the replacenent renovable orifice insert
hol der 114 may be | oaded onto the renptely operated
wQo 2502880 ROV, not shown), which transports thBCT/US2004/029802
repl acenent renovable orifite insert holder 4 to the
t hreaded receptacle housing 2 for installation. Once
the renotely operated vehicle (ROV) reaches the
t hreaded receptacl e housing 112, the first step is to
remove the existing renovable orifice insert hol der
114, which wll be described bel ow. Once the existing
renovabl e orifice insert holder 114 is renoved, the
next step is for the renotely operated vehicle (ROV)
to align axially and vertically the repl acenent
renovabl e orifice insert holder 4 with the inner
) cavjtg 116 of the threaded receptacle housing 112, as
whick il be lestribgd ebelow f Once thenpissingOrenwvable abrificeaimsert holder 114 is

tical ly aligned,.th | t I ifice,
remeELLOSRSY g0 46 05p 08 SR B HERYS By an
vertidall@rQl@éj?ﬁlab&ﬁ@ﬁtré&bﬁam&&ﬁﬁé&nge%@hol&frli1W gvﬁhhlglg hxtﬂﬁg E4¥iBM 16 of the

st ep, e alignment pin 132 may act to gui

threadeds regepipglet hpusing,/ b, easoshiopincin Fimwe 1, ol ebemld4 Onne axially and
-1 i.nner ..cavi 116. The,renotel.y oper at vehicl e .

vertice o BN, dEplatrBoR sem Gl ortine et GG If BiGy dPe insrted

into Weithtea@ed R&Eeptacld Uddsing 117 B the i'ngésrfzimlﬁ Regpl BlAes gnment pin 132

cavity 116 until the alignnment pin ants on t
may |96t ttengwid¢ | the freplaeement eremoasble yorifi®. inbhit shqldei tlidomto Sthe inner

. i n_Figure 2A, for .ex le. In this posjition, the
cavief [ oA e i e, Pt D ey ol Reiohgt thesplecemen
remoVabl@tori®ieal ihyerOhoRriét 814 ¥xidlly %g‘t?idthﬁ"lei;i(l{iert : itBIrlﬁUturRﬁ;ﬁw alignment

. 122 and/or the output port . , e"renote
pin 13hlands ew thediottomewglRofhe iroreatavitytlfi6. Tlip basi@oreistshown in Figure 2A,

for e% i %\ﬁ/ﬁgr},] ?hig Irql,ﬁ)fsff%g, %}%S%I%{a‘a%g%nqsﬁrem%?%élﬂg notﬁifjlﬁe éplq;eeéhwgn has not been
rotati61RE T atidly aliBec] with 8R85hut b 192 9RY/61 Me reg@g@%@f 124.

vehicl e (ROV) can push t'he repl acenent
ori fi céNaxhgbe rerhetklyerpemtetl Yehideh@ OV ntatatestheirepledement removable

AL 05 U e e S bl P o st
recess TI00WShdROMnd S8 NSRBREy Ypdrited I?/t%]ﬁﬂgﬁ:: .lﬁ?{/) A ?){ﬁgh %greplacement

formed on the inner surface of ner’ cav
removple eraigst wbgrt bpldet lddfuvtbéri intoethé REM) cavityt 1 16y es shiowmipFigure 3A.

At o RS b IRl TS 147 gosistcon e PUE" it ol Bederaue body 128
engagdd dithBYAYESal (RESAVSerNEd BRI i?ﬁ%ysu#%ge bfth%q}%é}%fgiﬁr 16. The

place in the inner cavity 6 by al i gnment pin
remotelyeopesdted vehicle (ROV) continues to apply a rotational torque (a force directed

about an axis) to the replacement removable orifice insert holder 114, however, because the
main body 130 is now held in place in the inner cavity 116 by the alignment pin 132, the main
body 130 resists rotation. Once enough torque is applied, the shear pin 139 fails, causing the
torque body 128 to rotate about the shaft 133 relative to the main body 130. This rotation
causes the torque body 128 to advance downward into the threaded receptacle housing 112,
which, in turn, forces the main body 130 downward. Furthermore, an additional advantage of
having the torque body 128 rotate independently of the main body 130 is that the seal surfaces
of the main body 130 are not damaged.
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body 130 resists rotation. Once enough torque is
applied, the shear pin 139 fails, causing the torque
wWhowy/ 03888 t 0 rot ate about the shaft 133 rel at i RET/US20041629802
mai n body 130. This rotatioiff causes the torque body
128 to advance downward into the threaded receptacle
housi ng 112, which, in turn, forces the nmain body 130
downward. Furthernore, an additional advantage of
having the torque body 128 rotate i ndependently of the
mai n body 130 is that the seal surfaces of the main
body 130 are not damaged. 10 The renotely operated
vehicle (ROV) continues to apply a rotational torque
to the torque body 128 until the replacenent renovabl e
orifice insert holder 114 is conpletely engaged within
the inner cavity 116 of the threaded receptacle
housi ngha tepaotelyaperatrd vebisiaaR¥heontimpestalspplyoy iotdtiveal torque to
' . ' vance.any. further, the
the tolgle Foly 154 it deniRcant S B VBN fnsal belSRa'uin pompterey
engagqabmtithl:2 Zharieinéth eavityt 116t oPdid tHid4dedafecSiaus H_o'ﬁsiEFg*l‘ﬁ.eOnce the
4. The inner fl|ow channel 144 becomnes rotationally
replaceineny feoyihle orifige inssw hokien s fails torrdvianee any further1®2 removable
: . 4 t al i gnnment pi 21is )
orifiec it P, 8 hMtec PO e S 600, B8 Wiy g Ao Shown i
Figuref4oThe iamge| feow charfneLudeecamds 38htioUy alipged WALt HOW channel of
. _channel 144 only becones axially alignéed with the flow
the inpu, pert d 22 gpd treoitapnoripiad onge thedlignntest pintlpRits poertedlit the pin
: 0 dy 128 can .no..l onger b tated, as
elignm¥E ka7 ol Yor ARG B FieBREEA oA 5k R e e fow

channeb 644 odBEbepoms deially Meprie it e RSN Of leShARPok
met al -t o- et al Iip?sgzls 152 and 154. Reno&afﬂ%gmthgzandﬂm

output moFp\Z4nhey ther forgue; hpskyr128 frah der longet tenitaidte as eshowalih Figure 4.
ifice. i i | be descrihed, Th tel
Furthefiine, FaatGIERF ch il pounft BORS dbL ASE: nbrges o ribad the

metal-tb-thetabllie sebP6] 520idcis4causes the torque body 128 to
rotate relative to the main body 130 since the two

bodi eReapevah et thsrgaovalde arifion sty holder Hldynd the rethereble orifice
s BNy MG, B2 LG5 TS S e
e o g v N i A 4
body 13, gingaithe euhodignare@meckongdraotasiohallyt fixder athe shé@ ini39. As the
torque Bgc?y 15y I%lt'eﬁesbﬁdtﬁe %ezv%}se %?rgction, the torque body 128 moves upward, carrying
the main body 130 along with the torque body 128 due to the shaft 133 connecting the torque
body 128 and the main body 130. Once the helical threads 140 (on the torque' body 128) and
the helical threads 118 (on the inner surface of the inner cavity 116) are no longer engaged,
the remotely operated vehicle (ROV) is able to pull the entire removable orifice insert
holder 114 out of the threaded receptacle housing 112 and then transport the removable
orifice insert holder 114 to the‘ surface, so that the removable orifice insert holder 114 can be
set up for reinstallation either in the same threaded receptacle housing 112 or another one':. In
various illustrative embodiments, preferably, the remotely operated vehicle (ROV) is

preloaded with the replacement removable orifice insert holder 114 and associated

- replacement orifice insert 142, so that the remotely operated vehicle (ROV) can remove the
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the helical threads 118 (on the inner surface of the
inner cavity 116) are no | onger engaged, the renotely
wopesarssd vehicle (ROV) is able to pull the enp@T/ES2004/029802
renmovabl e orifice insert hollder 114 out of the
t hreaded receptacl e housing 112 and then transport the
renmovabl e orifice insert holder 4 to the surface, so
that the renovable orifice insert holder 114 can be
set up for reinstallation either in the same threaded
receptacl e housing 2 or another one. In various
illustrative enbodi nents, preferably, the renotely
operated vehicle (ROV) is preloaded with the
repl acenent renovable orifice insert holder 114 and
associ ated repl acenent orifice insert 142, so that the
renotely operated vehicle (ROV) can renove thell
exist@giréinongblé efifivabisert bbldet THL, and et ashaigled rehicﬂdablamﬂlﬂch énsert 142,
assaci ated renovabl e orlflce |nsert 142, and instal
and gnsial} e aEcpipsARCRle eRAYADE OTifice clsethskhylderdftgeqndy 1hp associated

repla?én}geeétggrfﬁgz?o?g bﬁﬁceedm% @C ﬁﬂ&{gt h{) ﬁ%ﬁlo%al.‘ﬂ%: oMng 1nsert tholder 114

In one e oritice

and thehsktialeidremdsiatile @nﬁﬁé msexatl £thae Hmeaideﬁ r@ﬁoxf'eidaﬁnl tnaebé taken to
142 that have been renpbved can then be taken to the

the sufgoe a6 setitp fopthemsxt sAVILGdUspext required use. h

var | ousltnhlf%@g dﬂﬁ%tl\é?lvg TRRFNRIS us %ﬁow&? ?Mlél? g ' §4&thod 500 of

replacrng a teno

replacmge:i treinBvabls Whiiea ma:lrtvm asmséal Yali@asientdy Qﬂayd es prétided. The
met hod 500 may conprise renoving an orifice insert

methpd S @ may compase @é@mlaﬁzareorrf@@ dnssE hedder iﬁr@namrqcmtécfle housing having
nﬁéirvé tV}/ty %} S of nthg)éhﬁc’:e fnggrt g{)fgel% glfgneg %Fong the ?x1s adapted

& A1'Pone ong Phe” aXIs a enga

for embddehient REthimaRr ingav tdvity If thé @edep@ellatlﬁﬁlbmg,hmésorme &t holder
orifice insert holder having an I nner fl ow chanber

having spdsey Bawsehmbesl dispogesk penstrntieibapexnsndipelan o sheymgis and the
remo#rrflﬂ)qe oﬁgg kger? d%sf){)s]; Id%%ﬂ]'l (' rngneg r3R% %%%]b tflﬁle 0111%q 1Ce mser? ﬁolder as

e oritTrce insert

1ndlchted|a$§l@dF(ﬂ't exadidle, FRIdeSoribeR aBoved $hel e@ﬁwabl%do@mvmsert helder 114
renovabl e orifice insert holder 114 na¥ be renoved

may bﬁotﬁmqvédtﬁfﬁma@edhre@é@bﬁ%vép@clh disising 112 ohaving thy itwer cavity 116

ahgne({] Ql%ng%ra\ééxcl)ér/ I1 f‘?lceear:elnse ﬁ%eglns%ﬁﬂa)é 2 lgln eaéignF eellgng I%e axis 117

adapted ifsr ddphgadaft withihQhe @REABBAHN 6Wftthé thrédded iréddgtacle housing 112,
cavity 116 of the threaded receptacle hou3|n§ﬁ?12 t he s

the remeyelibl erified finsset ihakler 114 dviag thes inmgy i fayv t bent41 disposed

substantla\ﬁyclggrgg (%ﬂcu][effrltod{hsepa?xsiée 917 and the removable orifice insert 142 disposed

within the inner flow chamber 141 of the removable orifice insert holder 114.

The method 500 may also comprise inserting a replacement orifice insert
holder aligned along the axis into the receptacle housing, the replacement orifice insert holder
having an inner flow chamber disposed substantially perpendicular to the axis and a
replacement orifice insert disposed within the inner flow chamber of the replacement orifice
insert holder, as indicated at 520. For example, as described above, the replacement orifice
insert holder 114 aligned along the axis 117 may be inserted into the threaded receptacle

housing 112, the replacement orifice insert holder 114 having the inner flow chamber 141
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substantially perpendicular to the axis 117 and the
renovabl e orifice insert 142 disposed within the inner
w0 b@dozdsember 141 of the renovable orifice i NSBCT/US2004/029802

hol der 114. The net hod 500 1ay al so conprise inserting

a replacenent orifice insert holder aligned along the

axis into the receptacle housing, the repl acenent

orifice insert holder having an inner flow chanber

di sposed substantially perpendicular to the axis and a

repl acenent orifice insert disposed within the inner

fl ow chanber of the replacenent orifice insert holder,

as indicated at 520. For exanple, as described above,

the replacenent orifice insert holder 4 aligned al ong

the axis 117 may be inserted into the threaded

receptacl e housing 112, the replacenent orifice insert
disposB@| substakitidiByperperidivarldrno ethe fakizvi 10 hmdbie rddlddetneiit 9HA6E thsert 142

substantially perpendicular to the axis 117 and the

dispospd pyitéR heripngrtiony ehambes &4+ ofitho replagsersatoniicerineridiotder 114.
I nner ELS%%-@F? %Ttgfnaﬁéél iﬁ{ls‘utalase zﬁ%@o%l(frﬁﬁﬁgt ad rslhné\g? €n F{geure 6, a

i nsert n various ernative 1| rati

metho@ 00 dofresplingia howable rorflog Uihserb in & Bisbd alv® hsembly may be
.replacing a renovable orifice insert_in a subsea valve

pro‘fldaés@hi)ny%%ﬁ%)_emw RARIEG TerpREingBi bidics derertdiplden g & geceptacle
. . r .

noust SR Al A BP0} 080 L B SR AL vt etc

threadt fogme€ GeiiiAcne dhdusidng phauligitnent fredesé fh@ledomithih meer end, the
. fornmed within one end and a pin _alignment recess )
orificerigperbolglpt #rlanted for mepcement withén Beilrne cayifiselithe rreprieqle housing,
the orﬁgc%pint%grtfﬁ)orl%e“arnlgﬁ% Gyt ﬂﬂ#x{? cthgl%béln ra]!?c{ tﬁeia#ntlgxﬁlgfe. Brri]ﬁce insert
receptacle housing, the oritrce insert holder having

disposad vwithigthd it flbandhembanel thb erifeevweitl blder) 43 @eichies @t 610. For
di sposed within the inner flow chanber of the orifice

example gisrdespratederbovasthe mmevbledorficesnerrt lelderelddniprie be samoved from
tho G380 LRG0 5nl 1P ETRY O o8 1S 1 BTy b6 116 of e

thread6d tep@cle hdubiay il 1Y hivigg ik iedlicslatich 118 forkied witii€bne end and the
cavity 6 of the threaded receptacle housing 2 havin

pin alignmentrecessi 120 Hpeeal witkinraapiher ovh e Frremeblerksifivn dnsericholder 114

[ ' cecess .120 f or i anotf her end .
adaprefl B Bk BOERRL viFFHE S0l TEY DL BB BB pousing 112,
the rer86@aQe 8B Ate st holdbhEl4 Vg &advhédyfldvk @hahbdrnal thd erdeshovable
receptacl e housing 112, the renovable orifice insert

orificeHgpegb 42 digperedivighua the inperrflgw ebprabra e of fapiremenaklp erifice insert
holderrl“alré‘{pvabI €

The method 600 may also comprise inserting a replacement orifice insert
holder into the receptacle housing, the replacement orifice insert holder having an inner flow
chamber and a replacement orifice insert disposed within the inner flow chamber of the
replacement orifice insert holder, as indicated at 620. For example, as described above, the
replacement orifice insert holder 114 may be inserted into the threaded receptacle
housing 112, the replacement orifice insert holder 114 having the inner flow chamber 141 and
the replacement orifice insert 142 disposed within the inner flow chamber 141 of the

replacement orifice insert holder 114.
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orifice insert 142 disposed within the inner flow
chanber 141 of the renovable orifice insert holder

wa 1eb5/0748¢9 met hod 600 may al so conprise insertiPOI/ES2004/029802
repl acenent orifice insert 13older into the receptacle
housi ng, the replacenent orifice insert hol der having
an i nner flow chanber and a replacenent orifice insert
di sposed within the inner flow chanber of the
repl acenent orifice insert holder, as indicated at
620. For exanple, as described above, the replacenent
orifice insert holder 114 may be inserted into the
t hreaded receptacl e housing 112, the repl acenent
orifice insert holder 114 having the inner flow
chanber 141 and the replacenent orifice insert 142

di sposed within the inner_flow chanber 141 of the
r epl acefterfhossy pf jdingrys kil Holthseprt,l having the hanefie offthe present

disclGdudld gg'{lly ael%ég#ke itﬂe tprﬂe\%eﬁ{ hirvglgt Sénlnﬁ 5 elflur})%ﬁg&sg %&él%cﬁﬁgnst, ti%?cluding the

pres osur e,

abilitiynteeclidnge theslow! R 0olS sitiRpA iffiadsl sy al RElOVEbIBOfi%d¥ orifice insert.
ability to change the flow rate of subsea fluids using
Thergforeeipg pagrent inveaionge fedleadapisd te camheytethe objeetseand attain the ends

' | 0 ] adapted to car out 1 he
o BEARERL BRNROED 81 hoR AR G MRS DARDY: PlE e prsen
invention ek lbe@s dépicisd, deb@ibed| &nd MdTREEBY 1éfBRNEE B cx®RigIfy R odiments
present invention has been depicted, described, and

of thgepreseal ipyenfienepudhice refsrance oeaungt enplydinye Hmitation toficthe present
. res i n t 4. .such.a,reference, does not i | yv.an

v PERSGAY ATV LT AP 6 S BEBRE o oY i vt of
consiiérableahbdification! alt@tibn)f@6reqdivalbhe B B&R NIV d@'\viglsoccur to

capabl e of considerable nodification, alteration, an
thosee prdinpeyrikill imthe periingnbartsuryitigche benefit pf thixdiselosue. The depicted

ond 18R A Utk 1k 6eR8, \BE B R Sy o
not eglefetivdefithel dovisd bhthevieRAPIEARIA EoRfeqhBRIPDHIRSHREent invention is
invention are exenplary only and are not exhaustive of

intendedetos bp Jemiged paky By sk apirit mpd rrcpren of Geeneprended clpims,hgiving full
. i ion,i.S. intended to be limted only by
cogﬂ?ﬁg%gg%9¢?M§%%H§@%53p%_&the appended clai ms, giving
flul'l cogpi paficelat enddieHte Higldse abbvd ARPEMkrative TA%y, as the

parti cul ar enbodi ments di scl osed above are
presept) inyiestioatnasebeompdified and preacticed in different but equivalent manners apparent
to those skilled in the art having the benefit of the teachings herein. Furthermore, no
limitations are intended to the details of construction or design herein shown, other than as
described in the claims below. It is therefore evident that the particular illustrative
embodiments disclosed above may be altered or modified and all such variations are
considered within the scope and spirit of the present invention. In particular, every range of
values (of the form, “from about a to about b,” or, equivalently, “from approximately a to b,”
or, equivalently, “from approximately a-b”) disclosed herein is to be understood as referring

to the power set (the set of all subsets) of the respective range of values, in the sense of Georg

Cantor. Accordingly, the protection sought herein is as set forth in the claims below.
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present invention may be nodified and practiced in
di fferent but equival ent nmanners apparent to those
W@ Rioslozs309 n t he art having the benefit of the PEHUKINYE29802
herein. Furthernore, no linidtations are intended to
the details of construction or design herein shown,
ot her than as described in the clains below. It is
therefore evident that the particular illustrative
enbodi nents di scl osed above may be altered or nodified
and all such variations are considered within the
scope and spirit of the present invention. In
particul ar, every range of values (of the form "from
about a to about b," or, equivalently, "from
approximately a to b," or, equivalently, "from
approximately a-b") disclosed hereinis to be
Whatugdleimédied as referring to the power set (the set of
al| subsets) of the respective range of values, in the
sdnse of sdsn yalvaasssmblyacBPESIAG| y, the protection
sought L] farth | . | L 14
a1 < oGt o B3 D1 o H D h Bt
conpri sinngtifice insaehélaed fighedisiong thaytipgdaied foiedngagement within
_cavity aligned along an axis; an_orifice insert_holder
the ingler gaeidy &if Ghe redeptaglei kousmgpthedoriee Biseph Joiden thayinghiminner flow
he..i. hne ayi t. I cle.housing, the
chamblRAE RER L BubIRGFR P IR SRR T I S chanber
di sposedrahdabiNbiifitd mseRr JSREed Uhitdin tthe ifiger afidw% ; chaMber of the
__a_renovable orifice insert disposed within the imer
orificg insgrtdieldeber of the orifice insert holder. 2. The
subsea [y S I rding.to.clai. , .
t %2 r ec%%t ac s§§ h‘ga%i %Sgsaﬁﬁl& t %éecr0 %é%%ﬁﬁcg%{sﬂ :Ilh vaneg%
housih% ArtleRRoeHIrSed o dpat oD Eat Camiccls BB athed Bt addodr output port
that connects to_the inner cavity. 3. The subsea val ve
that canuestiiphewer eAvify- to clai m 1, wherein the orifice

insert -Rol der. ¢ ri.se i Dy ia tor ogdy, .. .
arta- an % SEhehRE SRRy ARPHEPRY siefnr b AHSiefioR oifice nser
holdelchaptissh 4 ehdih ®olRreequeMbyly, shd I &ligHARGE Piry Bbvfed thereto, and a

assenbly according to claim3, wherein the torque body
T-haridde attached to the torque body.

[
ﬁ 'tgl% rrfaceptacle

4. The subsea valve assembly according to claim 3, wherein the torque body is
rotationally mounted on a shaft attached to the main body of the orifice insert holder.

5. The subsea valve assembly according to claim 4, further comprising a shear
pin, which is capable of temporarily rotationally securing the torque body to the main body.

6. The subsea valve assembly according to claim 3, further comprising a pair of
elastomeric seal rings disposed within a corresponding pair of circular grooves formed within
an outer surface of the main body above and below the inner flow chamber of the orifice
insert holder.

7. The subsea valve assembly according to claim 3, further comprising a pair of
metal lip seal rings disposed within a corresponding pair of circular grooves formed within an
outer surface of the main body above and below the inner flow chamber of the orifice insert

holder.
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rotationally nounted on a shaft attached to the main

body of the orifice insert holder. 5. The subsea val ve
W@e®eHsyy according to claim4, further conpriBCTYSA04/029802

shear pin, which is capabl el5of tenporarily

rotationally securing the torque body to the main

body. 6. The subsea val ve assenbly according to claim

3, further conprising a pair of elastoneric seal rings

di sposed within a correspondi ng pair of circular

grooves formed within an outer surface of the main

body above and bel ow the inner flow chanber of the

orifice insert holder. 7. The subsea val ve assenbly

according to claim3, further conprising a pair of

nmetal lip seal rings disposed within a correspondi ng

pair of circular grooves forned within an outer

st f acelhsf subsen walve asseaplyatnsordingth bleinod, furthei poraprising a wiper

ot R B S L e s o

the ma@rGydydo¢ageEbalow Eie B8& flow Bthntiegposed within a
corresponding circular groove fornmed within an outer

s’k f acelhsrsubpes vlve assemPlyl ascandiniz tretlaim 8hirihanesmprisng a thrust
. val ve, assenhl y . accar di to

wash& WATAGH: rigs el REcrHiPRETontlc MS4PERETR S UBIRARBART | Ok

ritog f ofhekstbfianglveRsdribilfdecR@dy 16 elanh @ It et Qfn iR i

_body. 10. The subsea_valge_asse%bly accbrdiﬁg tc?%ﬁ%g%%onﬁce

retaingr nit fhetetaipphsrarificegnsent withifi the innst fioweshamber oftht orifice insert
holdefetai ns the orifice insert within the inner flow

chanber of the orifice insert holder. A subsea val ve

agsenblay subsedPili S hidembR, tdm@asgd receptacl e housing
having an inner cavity aligned along an axis; an

r enov algltereadgd reeeptackskousingdiasing aalingreavigl aigged Mlen@an axis;

adapted for enagagenent within.the j.nner cavi of, the

recept gf:ll gé%%vﬁgﬁné’g%ﬁemﬁ é‘ﬁﬁrea Hef gang n@ r§xis adapted for

engagbmksiewithiy thadinas dzeﬁlﬁ?roffth@%c%ﬁﬁeiéeﬁouginép@éelgmovable orifice insert
and a

substantjally perpendicular to the axis;
holder hvingast mney flow eharmber dlispostidsybstentialiytpeipendibelar torthe axis; and

flow ch rof . . o .
oW CHAIRGE valle cgrtl]t?ce insert disposed within the inner flow chamber of the

removable orifice insert holder.

12. The subsea valve assembly according to claim 11, wherein the threaded
receptacle housing further comprises an input port that connects to the inner cavity and an
output port that connects to the inner cavity.

13. The subsea valve assembly according to claim 11, wherein the removable
orifice insert holder comprises a main body, a torque body, and an alignment pin coupled
thereto, and a T-handle attached to the torque body.

14.  The subsea valve assembly according to claim 13, wherein the torque body is
rotationally mounted on a shaft attached to the main body of the removable orifice insert
holder.

15.  The subsea valve assembly according to claim 14, further comprising a shear

pin, which is capable of temporarily rotationally securing the torque body to the main body.
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renovabl e orifice insert holder. 12. The subsea val ve
assenbly according to claim 11, wherein the threaded

WO ewsp2sRed e housi ng further conprises an i nputPEDDS$2004/029802
that connects to the inner Wavity and an out put port
that connects to the inner cavity. 13. The subsea
val ve assenbly according to claim11l, wherein the
renovabl e orifice insert holder conprises a nain body,
a torque body, and an alignnent pin coupled thereto,
and a T-handl e attached to the torque body. 14. The
subsea val ve assenbly according to claim 13, wherein
the torque body is rotationally nmounted on a shaft
attached to the nmain body of the renovable orifice
insert holder. 15. The subsea val ve assenbly according
to claim14, further conprising a shear pin, which is
calfabl ellest subserpnlvg assgmblytagedrdinalte glaied dy furthert drenprising a pair of

s, O T Bk A Rt et i
an oudé surfate 6f &StRAIR bbly 88H e ahdl BEIDWAhE RARE HoW dhtiBefof tihﬁ removable

.. corresponding pair of circular grooves formed with
orificgdnssiftholdesur f ace of the mai n body above and bel ow t he

[ r fhow chanmber of the renmpvable orifi I nsert. . .

o DS ATE s Bl o STRAE B 1 B i  pic o
metalCliRbdal fidgs dibpdsBe fvihe® Edridspéhdgstir ofirciBt BookédPfosBad within an

rings disposed within a corresponding pair of circular
Outefgﬁ‘-‘ég%ﬁ ther mad bedyrabevaand belew tharifeardlay chambargifrthe removable

. and bel ow the i nner fl ow chanber of the
Orlﬁcgglgﬁ%{/t}%?&é%ori fice insert holder. 18. The subsea val ve

asiBembl Pheastbesavale derabigiatckding fid Il 13C AFMet 8bMBriding a wiper
wi per seal ring disposed within a corresponding
seal rgng digpesed gyitiw @ doviespaadingtcircnlan groove dorned rWithie anfoutdresurface of

N T
f umt herTeOsBEdasTalg: aséiblySbcod@nbes cBnf 1BORM e} BSmpQEing a thrust
keepi nq{ the torque body coupled'to the nain body.

washer and lock ring for keeping the torque body coupled to the main body.

20.  The subsea valve assembly according to claim 1, further comprising an orifice
retainer nut that retains the removable orifice insert within the inner flow chamber of the
removable orifice insert holder.

21. A method of replacing a removable orifice insert in a subsea valve assembly,
the method comprising:

removing an orifice insert holder from a receptacle housing having an inner
cavity aligned along an axis, the orifice insert holder aligned along the axis adapted for
engagement within the inner cavity of the receptacle housing, the orifice insert holder having
an inner flow chamber disposed substantially perpendicular to the axis and the removable
orifice insert disposed within the inner flow chamber of the orifice insert holdef; and

inserting a replacement orifice insert holder aligned along the axis into the
receptacle housing, the replacement orifice insert holder having an inner flow chamber

disposed substantially perpendicular to the axis and a replacement orifice insert disposed

within the inner flow chamber of the replacement orifice insert holder.
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20. The subsea val ve assenbly according to claim 1,
further conprising an orifice retainer nut that

WO 2G08/028804 he renovable orifice insert wthin tPer/Us2v64/029802
fl ow chanber of the renovabl7e orifice insert holder.
21. A nethod of replacing a renovable orifice insert
in a subsea val ve assenbly, the nethod conpri sing:
renmoving an orifice insert holder froma receptacle
housi ng having an inner cavity aligned along an axis,
the orifice insert holder aligned along the axis
adapt ed for engagenent within the inner cavity of the
receptacl e housing, the orifice insert hol der having
an inner flow chanber disposed substantially
perpendicul ar to the axis and the renovable orifice
insert disposed within the inner flow chanber of the
@2i f i cBhe metbnd abwirdieg to alatin 2hswheremgremon iy the erifien insert holder
orifice insert holder aligned an the

from thegteapriadly SRS CHTP EHSTPEHIGRR R (BFCP 6453 f2e Insert holder
througmehdﬁandﬂ@x&e{&ﬁe@fb A B Edcfgfvwh%ha{qgs body ﬁﬁqﬁgg second helical thread
substantially perpen lcular to the axis and a
formedr epl & ewtnt suofacé idfetheneeque bvdyp dbe deeunidhhelicah éhreathedapted for
enguge S TR b B T STET SR BB RS, of the recptact
housin¥fé ?é\fér eQ&El ?%He'aeco Qhd SriffR 1h§é§t?d’aﬁmﬁ§ LSl H&%%a@@ment of the
ecept ac ousi'ng conprises applying a reverse torque
first helioalttheeadifidii te secsek lielioal thrad,t Wheveig theofifibeamelireholder comprises
ched to a toyque, bod thetor ue body havin

a maing b Belo i DOy S8 o P<Gh i CURES eFoncBd ghe T-handle
tachel 5 AOY348e Oyt B oSLARD plBig faBUARR 01t e
mmnbbdhpofﬁhn@mﬁcamseuhofdet he receptacl e housing, the

e e Al saRtisnto s N faa o i SR i deceptacte
housing h@¥Mht Oﬁﬂﬁgpfi}r&hﬂl fohftbd W&ﬁ?@ne Whes prrpﬁlg‘ﬁﬁieﬁi fe@ess formed

nsert er conprises a nain body, the torque b
within amdtlen eaidi gabhreviergin ninseoting de tdpéacement arifice eserf- Ihﬂtdmﬂ iato the

ached to the torque body, the torque bod ) .
receptagis, BeYGH PORIPFiRsS rﬂxyﬁfﬂ’fo%nda\%haalf Jidin, iy BlepFReTrifice insert
with thB 9gher ggvﬁ &t tRE Fécb}‘frt]gczl%‘[ RSgihe hol der. 23. The met hod

accor to c ne%’el n the inner cavity of the
r2dc eptHe method according to claim 23, wherein inserting the replacement orifice

insert holder into the receptacle housing comprises guiding the replacement orifice insert
holder into the inner cavity using an alignment pin until the alignment pin lands on a bottom
wall of the inner cavity, wherein the replacement orifice insert holder comprises a main body,
a torque body, and the alignment pin coupled thereto, and a T-handle attached to the torque
body, the torque body rotationally mounted on a shaft attached to the main body of the
replacement orifice insert holder.

25.  The method according to claim 24, wherein the inner cavity of the receptacle
housing has a first helical thread formed within one end and a pin alignment recess formed
within another end and wherein inserting the replacement orifice insert holder into the

receptacle housing comprises rotating the replacement orifice insert holder until the alignment

pin is substantially éligned with the alignment recess.
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housing has a first helical thread fornmed within one
end and a pin alignnent recess forned w thin another
wenasarstoaher ei n i nserting the replacenment oriPCTES2004/029802

insert holder into the recelstacl e housing conpri ses

axially and vertically aligning the repl acenent

orifice insert wwth the inner cavity of the receptacle

housi ng. 24. The method according to claim 23, wherein

inserting the replacenent orifice insert holder into

the receptacl e housing conprises guiding the

replacenent orifice insert holder into the inner

cavity using an alignnent pin until the alignnent pin

| ands on a bottomwall of the inner cavity, wherein

the replacenent orifice insert hol der conprises a main

body, a torque body, and the alignnent pin coupled

t pgr et Oheanéthad hedvadidl @o aldiiedvhtreit iseitiap qherdpidgment orifice
) the torque body rotationally nmounted on a shaft . .
insertahalderniatd ths raseptaele hoysiag compripes puspingclBrarplagiment ogifice insert

i nsert .hol der . . . r.qi | :
holdc} At 116 (B psevict IR BB BREE S0 of el Bl pond helica
thread@ fdridedtor@l beiet sirficead theotorpe dddyhihe secendetidicalntiread pidapted for

al ignment recess fornmed wi thin another end and wherein
engagemsat WithgthenGrst bplicad dhiead formeri wahinnhe ripnesgagidy atrihe receptacle
housithe recept acl e housi ng conprises rotating the

P%placenent orifice insert holder until the alignnment

piy. i S THESERBE adddriling!tb @A 26, Whetdre irabitign e teplacement orifice

recess. 18 26. The met hod according to claim 25,
insertwhelden mte the recepigelenkousing) eomnrise apRlYINE b tarAdefq the replacement

.. hold intg th ' ' ' . .
vl g s b GO Rl I8 PR AR T A i i
is capaBREJT t&Rpblarilyhidtdtionilesdeiisg th @brgt@bodyhtoaRe maige@s shears when

with a second helical thread forned on an outer

the tosquefraedhiep f pradetermingd dorgselyalue.he second helical thread

? %?PTLS fe? %Ftﬁlga %ggolqﬁlﬁtg t\(’)Vi ciali]nltéq/? VJ ie{eﬁrl nﬁgﬁfngtqgec F’é;)rlaec%glent orifice

r CaV|ty 6] e rece
insertg318érNigito e reddiRadi® bbRin@ 66@pEHen gothing iRl 1Brq@R, bodyatkiine to the

inserting the replacenent orifice insert holder_into
main phdy aleasé pheaship atieghsil e theangin bedssoldhpreplasgmantiasifigg dnser holder.
8, PHRSSIRA 185 B P B Hifsement s
insertPhddderifiicCthe receptacle housing comprises advancing the torque body into the inner
cavity as the second helical thread formed on an outer surface of the torque body engages
with the first helical thread formed within the inner cavity of the receptacle housing.

30.  The method according to c¢laim 29, wherein inserting the replacement orifice
insert holder into the receptacle housing comprises forcing the main body into the inner cavity
and the alignment pin into the alignment pin recess until the replacement orifice insert holder
is substantially completely engaged with the inner cavity of the receptacle housing and the

inner flow chamber is substantially aligned with an input port that connects to the inner cavity

and an output port that connects to the inner cavity.
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is capable of tenporarily rotationally securing the
torque body to the main body, shears when the torque
w0 e@shessoa predet erm ned torque val ue. 28. TheP@EUk®A4/029802
according to claim 27, wher®in inserting the
repl acenent orifice insert holder into the receptacle
housi ng conprises rotating the torque body relative to
the mai n body about the shaft attached to the main
body of the replacenent orifice insert holder. 29. The
met hod according to claim 28, wherein inserting the
replacenent orifice insert holder into the receptacle
housi ng conpri ses advancing the torque body into the
inner cavity as the second helical thread formed on an
outer surface of the torque body engages with the
first helical thread fornmed within the inner cavity of

t Bb r edepibsea wlvenssinply)y, ®priseg: met hod according to
ement orifice

cl aim 29 erein inserting.the repl
i nsert aﬁ%ﬁe\égaf feﬁh"t‘%mﬁﬁ’él_vw&@gp‘?%%ﬂ C@Vﬁ%ﬁﬁ? 't e of dhe receptacle
housirfgOh#ing atHedcaltthitad FonddvRhinhéhel EICAnCAbid YidRtnt R&ess formed
L allgi;gent pin into the alignnment pin recess until the
withinrasmefhesendint orifice insert holder is substantially

" ecopt AEPHIRG ISR Golleh d4nlh fof Ehesep Bt isRabe fuger cavity of the
recept8dl® hbasihd, Wd orifedeliBREChoMd: 'ﬂaﬁﬁ% b tHer BBHchhBLr; LRNNect s

to the inner cavity and an oufput port that connects
t o t heaimmervaldeorifige ligsestl disposedbwighiny thevianars ewb¢hamber of the

. CO | Si.ng: a receptacl e housing having an inner
Onﬁceclgé\;g)r{ff/@d?%e i nner cavity of the receptacle housing

h3/i NgTRe REbdet Aalvd bRBRbIO RTINS 1tH dTaifN§1 SRHe@AIIR receptacle
pin alignment recess formed w thin another end; an

housingrfuttherecqmpréses amdipie pordhatcodndaty teethgagmameatityarichamoutput port
that Cot he ti 2[;On,[%]r .cavity of the receptacle housing, the
SPFET ELE S £2%8t der having an i nner flow chanber

agnl a TREBYRRA 9alQk iabdetfbly B8Rk ding] Wit the e
i nner flow qhan‘%er aof th% %%F%lfl%f?ﬁ%@ﬁl,%]{%@ miS%r_lﬁce Insert
holder ospsishs e anain |bedy.am taqiy fodycend di rtjghment! pn ko@ded thereto, and a

oSSR SESRRRLC, hous! 9 (her compri seq ar

034 put TROEbsea valve assembly according to claim 33, wherein the torque body is
rotationally mounted on a shaft attached to the main body of the orifice insert holder.

35.  The subsea valve assembly according to claim 34, further comprising a shear
pin, which is capable of temporarily rotationally securing the torque body to the main body.

36.  The subsea valve assembly according to claim 33, further comprising a pair of
elastomeric seal rings disposed within a corresponding pair of circular grooves formed within
an outer surface of the main body above and below the inner flow chamber of the orifice
insert holder.

37. The subsea valve assembly according to claim 33, further comprising a pair of
metal lip seal rings disposed within a corresponding pair of circular grooves formed within an
outer surface of the main body above and below the inner flow chamber of tﬁe orifice insert

holder.
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that connects to the inner cavity. 33. The subsea
val ve assenbly according to claim 31, wherein the
wW@e005i028809 nsert hol der conprises a nmai n body, BCT/US2904029802

body, and an alignnent pin 2oupled thereto, and a

T-handl e attached to the torque body. 34. The subsea

val ve assenbly according to claim 33, wherein the

torque body is rotationally nounted on a shaft

attached to the nmain body of the orifice insert

hol der. 35. The subsea val ve assenbly according to

claim34, further conprising a shear pin, which is

capabl e of tenporarily rotationally securing the

torque body to the main body. 36. The subsea val ve

assenbly according to claim33, further conprising a

pair of elastoneric seal rings disposed within a

Co8r espheditiga palve agdenttly astortingtoocinias 33, ofurthet cviniprising a wiper

an outer surface of the majn body above and bel ow t he
seal 1ingrBIDoRFbithieH BRTSOPTUIRG CsFYIH ERoYerioBRed Hihiern Olst?r surface of
the m By PREBI VRl YARBSSRTBLY, dRRLdi ng to cl aim 33

onprising a pa netal lip seal rings

dBgpos Q‘ﬂe Wirhsah Rakdve Ql@idh&ﬁjﬂ acdtdige paclainoB3 ciufthed @mprising a thrust
grooves formed within an outer surface of the mai n

washep gag laghsing famkrepmgdiie torens bds coynlehiothamaer bl ¢ he

ophfic b I S

alor ath BB Qe Fheehbiy bpechlii MDRER 3, Y ATOERSing an
orificd tetdné B Asf detaink Iﬁhmoﬁﬁ@mihmswﬁhﬁh the irttier €loivachagibepulthe orifice

formed within an outer surface of the nmain body
insert hgldgt.ed bel ow the inner flow chanber. 39. The subsea

v i m 33, further
ch‘p %lg)n% rus?gl%lggco%rn%l%l ock ring for keeping

the t OEQH@a@&ﬂkécépibkﬂb @dtising hevingbn ied Xavidl) the hter cavity of the
subsea val ve assenbly according to claim 31, further
threaded niseendacly howsise i having pebalicalfirendr farmed withini Age epd and a pin

ahgnngegn:tfércgg ff"@gér%*’“ﬁﬂﬁ%wﬁwtf | nner fl ow chamber of the

> A subsea val ve assenbly,
conpr i ghNsmovable orifice 1nsert holder adapted for engagement within the inner

cavity of the receptacle housing, the removable orifice insert holder having an inner flow
chamber; and

a removable orifice insert disposed within the inner flow chamber of the
removable orifice insert holder.

42.  The subsea valve assembly according to claim 41, wherein the threaded
receptacle housing further comprises an input port that connects to the inner cavity and an
output port that connects to the inner cavity.

43.  The subsea valve assembly according to claim 41, wherein the removable
orifice insert holder comprises a main body, a torque body, and an alignment pin coupled
thereto, and a T-handle attached to the torque body.

44.  The subsea valve assembly according to claim 43, wherein the torque body is
rotationally mounted on a shaft attached to the main body of the removable orifice insert

holder.
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a threaded receptacl e housi ng having an inner cavity,

the inner cavity of the threaded receptacle housing
whawsoggsed hel i cal thread formed within one endP@ERUSH04/029802

pin alignnment recess formediw thin another end; an

renmovabl e orifice insert hol der adapted for engagenent

within the inner cavity of the receptacle housing, the

renovabl e orifice insert holder having an inner flow

chanber; and a renovable orifice insert disposed

within the inner flow chanber of the renovable orifice

insert holder. 42. The subsea val ve assenbly according

to claimd4l, wherein the threaded receptacle housing

further conprises an input port that connects to the

i nner cavity and an output port that connects to the

i nner cavity. 43. The subsea val ve assenbly accordi ng

t 85| aThe 4dbseagiveagseindty scomitgbioeclain #i cRirthas@miprising a shear

hol der conprises a_main body, a torque body, and an

pin, w@qhgﬁ aeneblegt feﬁr%myﬁmaof@ﬁ@raélf/ Secusing (b tprapgrsite fibe FEve Body.
ag% or di € Thek %ga Pzﬁgé/ aszfgrﬁbl Ta!agorﬁ téscﬁ %la;ﬁ%l 45° gﬁgﬁ? Qal%rlsmg a pair of

|ng or qu
elastofn@h@tsézﬁ fﬂiih k bhsﬂ&@dl e thir0A c@r@baidm@pﬁﬁ@haﬁmﬂﬂ gfr(hﬁ/eﬂﬂjrﬂled within
body o e renovabl e orifice insert holder.21 45.

an outgy b‘g&fe\iﬁ thesmaisheds phovecandrhelavy thegnesraiiary ghamtren pf ﬂi@rremovable

ng a shear pin, which is capabl e of
Onﬁm?gggébﬁpa?y rotationally securing the torque body to

t e, MaiThe Batskya vAGe askBRbBUHRE@dingab Chrimssse filnther aanpisingg pair of
to claim43, further conprising a pair of elastqgneric

metal gipsealringg shseps@gcy@@w acemesrordieg paie op eirenlRrpies fosmed within an

ower GERALA 380550 TR LD B R LREE, g v

orificd inGerk BOMN¥@bl e orifice insert holder. 47. The subsea
val ve assenbly accordﬁﬁf to claim43, further
c8pri dibn gula;e@ slve gssepblnaccpiding waglain Agsfurherreawising a wiper

seal r%gtcﬁm?)s q,]w i esgo%e%i)gr%n?ga'clrcu?ar g%&?eu%o%ecg GRS Blﬁép&qface of
the main body located below the inner flow chamber.

49.  The subsea valve assembly according to claim 43, further comprising a thrust
washer and lock ring for keeping the torque body coupled to the main body.

50.  The subsea valve assembly according to claim 41, further comprising an
orifice retainer nut that retains the removable orifice insert within the inner flow chamber of

the removable orifice insert holder.
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outer surface of the main body above and bel ow the
i nner flow chanber of the renovable orifice insert
whoiodee88098. The subsea val ve assenbly accor di POI/US2004/029802

claim43, further conprisim} a w per seal ring
di sposed within a corresponding circul ar groove forned
Wi thin an outer surface of the main body | ocated bel ow
the inner flow chanber. 49. The subsea val ve assenbly
according to claim43, further conprising a thrust
washer and lock ring for keeping the torque body
coupled to the main body. 50. The subsea val ve
assenbly according to claim4l, further conprising an
orifice retainer nut that retains the renovable
orifice insert wwthin the inner flow chanber of the
renovabl e orifice insert holder.22 51. A nethod of
rgpl acAngetiod effspidirg ®Fdnidvablei ofiee tindeft il aSdilbSEavalad ¥8embly,
assenbly, the nmethod conprising: renmoving an orifice

the mathpskgompiisinger from a recept acl e housi ng having an

e SR e D8RS 3PN P BB n e
cavity Ofhe iemd cavity af thelreddpt@iBiisingarens o frsthelioa tHreatl formed within

another end, the orifice insert hol der ad%%%ed_fon
one enshgadenpint alignpenh reages formed vty apother epd the cspficgcingert holder

pHE EBgch A S B HRISH S8 5 AR LI g e

holderVhadvitighad Rhet MBS clidngbir GRdNRefen@fvableeorifidefinget di3p6vet] within the
hol der; and inserting a replacenent orifice insert

inner fhayy gleambes b therpsifice dessttdwldst:ddsi ng, the repl acenent

a1 opl Beuibn e 5P Re AR sl i B o] B8 AOHRE i, e

replacéh@W @ifasRbiaseroholdee hang a6 afmsRtlew icharBer digled repladeti@ht orifice
52. The nethod according to claim51, wherein renovin

insert digposed iwfithinsthie finer flomothamber ofdhg replacemertpridiep énﬂsﬁ&l@id@gg

i Ly t i f.i.ce.
e TR AR AP G Phe S SR SR hSf ok B€ b insert holder
from RO Hbeplable Hovkiay féoh@ﬁﬂéesh@pﬂm% a reReRNErdue !t 6 ofifie@atert holder

J
fornmed on an outer surface of the torque body, the
througheac brbande kitechied th o dergue bedst e tpygue body having a second helical thread

formed on an outer surface of the torque body, the second helical thread adapted for
engagement with the first helical thread formed within the inner cavity of the receptacle
housing, the reversé torque applied to the orifice insert causing eventual disengagement of the
first helical thread from the second helical thread, wherein the orifice insert holder comprises
a main body, the torque body, and an alignment pin coupled thereto, and the T-handle
attached to the torque body, the torque body rotationally mounted on a shaft attached to the
main body of the orifice insert holder.

53.  The method according to claim 51, wherein inserting the replacement orifice
insert holder into the receptacle housing comprises axially and vertically aligning the

replacement orifice insert with the inner cavity of the receptacle housing.
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engagenent with the first helical thread formed within
the inner cavity o the receptacle housing, the reverse
wo ergozssappl ied to the orifice insert causi ng PUBENS2084/029802
di sengagenent of the first Xelical thread fromthe
second helical thread, wherein the orifice insert
hol der conprises a main body, the torque body, and an
al i gnnent pin coupled thereto, and the T-handl e
attached to the torque body, the torque body
rotationally nounted on a shaft attached to the main
body of the orifice insert holder. 53. The nethod
according to claimb51, wherein inserting the
repl acenent orifice insert holder into the receptacle
housi ng conprises axially and vertically aligning the
replacenent orifice insert wwth the inner cavity of
t ¢, r eThpuethal dAeuslinggtoldaind 53, Whersitihadigcherreplageniant orifice
clai m 53, wherein_inserting the replacenent orifice
insert lipdder {intqofhg arcapicls hpHSiNE: eRIBPRATS kNS itirgreplpmenerifice insert
e .
holdeL?Hllt {h@q%li/eirllt%a%ﬁpl!l&?gge% at ng%éﬁ{t‘rgﬁ} urgﬁzl%ﬁ ér%‘fglg]&l ﬁﬁém 18R Nebottom

wall ofltheginf@ Bavioy, iodial sSheaBplacdmadrit orifiea irser0 holdtieconiprises a mam body,
cavity, wherein the replacenent orlflce insert hol de

a torqup hpdy, dBd the agnmapbaiR coalp{eértagétoﬂgg@a aerndienattached to the torque

body, qhé %ﬂgﬁc?toog rllot%ﬁgrg%l@?rﬁé\ﬂﬁéf o} a @H%‘t At %h@@%“tﬁ aﬁf?%%&?' of the

or que body ro i‘onal

replacemuﬁttcﬁiiicemsartsi@afet attached to the main body of the
r gl acenment orifice insert holder. 55. The net hod

or dithig Methad) ageprding touleine ph Wheseintipsegtingthe replacement orifice
insert rho’i’cke:‘rfl (r‘i]f’?t'getﬂg rgcgegucfeehélﬂ“ o 501{}%]15%8 ‘aﬁﬁ% tﬁeﬂ fepfa%&fx?ﬁta&%ﬁce insert

holdel* lﬁiﬁﬂ ltHe dmfghﬂlem platd éubmh@naalyl digAehivithitie dignsehistent.i al |y
aligned with the alignnment recess. 56. The net hod
a86or dil he medhad ascaidiR toglairesh, Whereintinsegtingthe replacement orifice

insert rhoﬁ)cie? Stgetﬂg rgée ]Eacf“eeh&ﬁﬁl%r &({lﬂ@ljls%g u‘slﬂhgeﬁehsegfa%%ggﬁtagljlﬁce insert

holdet ﬁﬁt‘hélt 1nttDih€ Qﬁne‘r ld:ﬁﬁt}eﬁntil rﬂl&é)ﬁfsh Gelidah eHreadlagnichges bWiﬂi zi sécbﬁd helical
first helical thread engages with a second heli

threadt fwréa@ on gnreaiger shrfage oflithe torgue bady the secrad helil éﬂb@fh@dapted for
t
engaggwgn Wi?‘@ qgfh Ze?tc q{il1c%lh€1ée§1 %ﬁ%@&?ﬂm{l Qe ?l‘)?]%lagg\qﬁn})f Wl'et xtéceptacle

housig@Vvi ty of the receptacle housing.

57.  The method according to claim 56, wherein inserting the replacement orifice
insert holder into the receptacle housing comprises applying a torque to the replacement
orifice insert holder through the T-handle attached to the torque body until a shear pin, which
is capable of temporarily rotationally securing the torque body to the main body, shears when
the torque reaches a predetermined torque value.

58.  The method according to claim 57, wherein inserting the replacement orifice
insert holder into the receptacle housing comprises rotating the torque body relative to the

main body about the shaft attached to the main body of the replacement orifice insert holder.
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57. The nethod according to claim56, wherein
inserting the replacenent orifice insert holder into
wo b@sozssept acl e housi ng conpri ses appl yi ng a tPCTUS20040029802

the replacenment orifice insdrt hol der through the

T-handl e attached to the torque body until a shear

pin, which is capable of tenporarily rotationally

securing the torque body to the nmain body, shears when

the torque reaches a predeterm ned torque val ue. 58.

The met hod according to claim57, wherein inserting

the replacenent orifice insert holder into the

receptacl e housi ng conprises rotating the torque body

relative to the main body about the shaft attached to

the main body of the replacenent orifice insert

hol der. 24 59. The nethod according to cl ai m 58,

wher ei hhé nethradi avgording toaydimc B8yeviterain iifisecting ths eeplacement orifice
. ol der into the receptacl e housi conpri ses advanci ng .
insert iplg e, e T56RRASI RIS COMARETS wIGRIPe s (Frbiecads o the inner

: I r f C

cavity 18 (16 S oo MRl ST PR, B ey SWERTE, B (0 body engages
with tHeofingelekblivak thiaad tioveneid riwidhin thavindey cafityt dféhe eceptee heusing.

housi n 60. The t hod according to.claimb59, erein

Sl r t ¥y TicHhod RepPiaE 8 HalBy 19 RESTA SRR g SFblpgesE orifice
insert hd)Ber BRELMAE AeHtabR USh A% des ﬁﬁciﬁ b AGinHa8y Wb theBRRY cavity

Into the 1nnet cavity an e alrgiment pin into the
and thehligmnmenitpipinto thecdigementtiih rdches untip Hieaeplaedmant iotificeinsert holder

) insert holder is suhstantially conpletely en ed with
is Subitﬁlglaﬁlafrf@m St i}lgwest‘ﬂ@i F}éec’é‘ﬁ%/ra%%"gg ) G_@F %@%_@%@@Slﬂg and the
inner 16 8harib&4é &l}@ﬁﬂﬁﬂﬁ" a‘iig;ﬂé’(péﬁtﬁ 'iﬁ’ﬂlulrt] %ﬁloﬁ i @Sﬁhe\%sttg tl%ﬁnner cavity

I nput port that connects to the er cavity an
and ancowttgu tpoptdhdt cohimdctsao theeinha choity.he i nner cavity.

i



