SUBSEA VALVE ASSEMBLY W TH REPLACEABLE FI XED ORI FI CE

| NSERT RELATED APPLI CATI ON This application clains

the benefit of U S. Provisional Patent Application -

Serial No. 60/502,774, filed Septenber 12, 2003, which

Is herein incorporated by reference in 5 its entirely

as if set forth below. FIELD OF THE | NVENTI ON The

present' i nvention relates generally to subsea val ve
assenblies, and, nmore particularly, to subsea valve
~assenblies having a fixed orificéd insert capable of

being replaced by a renotely operated vehicle (ROV).

10 BACKGROUND OF THE | NVENTI ON Val ves are used in

nunmer ous subsea applications. In one application, they

are used to regulate the anount of chem ca

inhibitors injected into the productionstream fl ow ng
froma subterranean formation to the surface.

Chem cal s such as nethanol, for exanple, are wused to
inhibit the formati on of hydrates in the tubing used

to car SYBsh& VALVELKSSEMBILY WITHIREPLACRABLRGRLED @I&FQE INSERT
platform Cher chem cals such as corrosion

i nhi bREGATED ABRI&CATIQNhi bitors, and wax inhibitors, for '
exanpl e, may al.so be |nJected into t roduction '
stream at or ng4y 2RPHetioR\glpims dhgybengfis p’ifdég | RrovisienelhPatent Application"
val VeScrv’ar IGD ISOYS(M’HOI fRddtIBFEmRE 191003 e\ﬂﬁchtxhﬁer&ylj‘ﬂ&ﬁ'@rated by reference in
velk| hea nme ot & QLo €T subsea mani fol d

anot her & 5I 3t 6m 8¥bsea val ves are used to contro

the fk@gﬁngdyﬂ“nwgghural 20 gas and other well bore

fluids fromthe subterranean surface. I n a subsea

production  erht hREAERentiéd@hRs Fn&allyab LBUS i e semblies, and, more
confi qtlons %hat |ncor€orate such subsea val ve

asse garly; o subsravalNy gre ‘°§Ead’§‘§éﬁéﬁdr°§ﬁ@féﬁséﬁﬁapa‘¥}°a?f\be§g replaced
of t hiys remyqsedy epemted vefodp@Odhed i nto the tree piping.

Thi s arrangenent typlcally requires the entire tree to

bdd éWBWEWWW?Qﬁ?HﬁPW¥N"¢%tr|eve and/or servi ce such

contr ol valve§, [T 1~ VI ~~| | IH 11111 |tl
*166166* VI I | I'P1F3 ¥§ Wed F\n“an'PH bt ?HPP‘PP‘PHS{ Inope application, they are

* D 00B&Hto regulate the-amount of chemical inhibitors 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

15  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

20 gas and other wellbore fluids from the subterranean surface. In a subsea production
enviropment, 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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2 Cccasionally, it becomes necessary to vary the

anount of chem cal inhibitors being injected into the
production stream and/ or vary the flow of product

being transmtted fromthe wellhead to the rig. This

has previously not been possible with a fixed orifice
device% Rather, variable flow orifice devices have

been used for this purpose. One exanple of such a 5

system enpl oys el ectronic controls to vary the-

adjustnent of the orifice device2 A drawback of such
systens, however, is that where nultiple subsea

wel | heads and mani folds are enployed 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 10 injected into the

production stream O her systens have enpl oyed

vari abl e chokepgQg b GlHe QRS | [catd ons .. ..

t hat are adjusted ﬁgsa{]%gr em)?g ;ﬁégggﬁgfyetgp%%nﬁ% eoftcal inhibitors
( ROV) bejeg,inieated info e Bipfyistion sram andéor vars hecitosv ¢fpradgitbeing transmitted
is di frbmenel wellhéxd @ﬂh@xﬁéﬂfﬂ?h&é@ﬁbib&ly rdolef SIFRBIE Wt a fixed orifice device,
operak%H vehlqlﬁ‘£§§%% has adgﬁéted the choke to the -
desi r od PoLf i oH° Aevireshave berp ussd for fhis RPRORS, ORg gmple of such a
_anﬁi S}@tcmmloe?(clemol% JEEmld M(EiliﬁEhQ\ﬂ tﬂ-é”kﬁ'xﬂlaé' &SRATA drawback
I nven [ to sea, val ve ass that .

over c{’)ﬂngjsah ] Stggsg %?%eg’grf lsmth%f %Hezreesm Ul Sug’feat W%Ebaald%\%‘];&?%’f"lds are
of pr¢meroyad thraughgw ghe, edeqre fleps sierybifier snilem @f \elebtvical cable.are needed to
ass enidnyorf it SRty 20 valhg cﬁiﬂk§&%\éﬁéhV§s@§§ Z%Fgly%s proven to be a very

according to the present invention prefer

conpr PEEE1VE 2pd pd e Jrliabls gRransy vAwiRR tee oRtrelraf shemicql jnhipitors being
allé gniejdcted intogheproduntion sedash. a repl aceable orifice

i nsert hol der igned al.ong th Xi s.adapted for . )
engagenent Wi t%‘llhenr PRE™ nhr?écg 6815@ ?’%/ Vﬁ‘fa%gt ﬁlé"if cWBiGeRse in  subsea
housi applicati¢rs tgt arf pdiwsted nseg embrelly dptatédsvehicle ROV \detibesah drawback of
i nner ; ot i.al .

per pesﬁgﬂi ?ﬁcg{@?% ﬂt’t ﬁeﬁﬁgéﬁ)ﬂ 3 \?\ng%rﬁ'&bg%{hgtﬂn%v%bljleémgp jopsratel vehicle (ROV)
i nserhes @fispieksthg chals toithefleired pesifionnand spthosystehampiserery ékhensive and
supsaadmprkve assenbly according to the present

invention is designed such that a renotely operated

vehi dmMARDOF TimInvidrwe t he orifice insert fromthe

val ve assenbly _
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.

20 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

25  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



3 and replace it with an orifice insert having a
different dianeter. The renotely operated vehicle
(ROV) acconplishes this by renoving in situ the
orifice insert holder fromthe receptacle housing and
replacing it with another orifice insert holder

pre-assenbled at the surface with an orifice insert

of another size. Thus, the valve assenbly according to

the present invention 5 can be used-to vary the flow

rate of a subsea fluid, e.g., a chenical inhibitor

such as a hydrate, a corrosion inhibitor, a scale

i nhibitor and/or a wax inhibitor and/or a production
enhancement fluid, such as nethanol, and the like. 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 enbodi nments,

which 10 follows. BRI EF DESCRI PTI ON OF THE DRAW NGS A

conpl ete understandi ng of the present disclosure and

e vkt oG Bt o ko tadbab e BE S A hpested el
t he ccgy\n%ang/ll %g&dtblgm}' gggg‘g)?%ﬁ A W '5710‘64?@”}58? el tfrom the receptacle
signi tsitgtand Feglapipg it With andtfeer prifice rinsere Bolded piefagse@bled & the surface with
denot e syifidel@ed bf Siothfd sl Bnud, ' respective o
reference numer al% ﬁg‘gear, m%%vﬁzgss%gyu??’ 158 k't present invention
schemst] Earfiye Y47 te flp% fateof a subssadividuess. reeshermient irihibitad such as a hydrate,
Vi ew of cdrogiors Uldgii@r, & atale ids$8ahyora s SR 080 aldl

t a production

pr esepinbinenthlan. i Lustrating the orifice insert
hol der rem)vt(feli'ﬂl Sru‘c:)hmast Jé‘*“%%é‘é‘g‘f‘%\@fee housi ng. Figure 2A
schemati cal |y The fegsereseané sdvanthgen gif thel fhiefdad in%f€dnl AN B readily apparent

Vi ew @fthdsbskifd a e ly.shown in Figure _
1! téﬁt rat ngm?ﬁéganéra&fn i géem?%gé% Fﬁ')’% tdoé’rc’?fj"ﬁinﬂaﬁle diments, which
e

i nsert’e@"i'nto the receptacle housing. Figure 2B

scheng{uiEp ill es a horizontal sectional view
of the orlﬁk%ééleﬁlqlqgélﬁ% PSS within the receptacl e

housi ng as seeq .ahQig uldeRBn A5 of Figure 2A. Figure
3A schenptically ijlgl ust Fafarécﬁgéagf\%h%we%el“ﬁ#'fsc U 304 pdypntages thereof

show™#h ?CQEH“@ t?'/ﬁ(,efe“.g5 ththe follpwikg ddscriplien @kénf inC®dnjunction with the

| nserdccdnpasliy diosinddeiaWwhich iRt 18t oM Libli x| f

the rdeegqﬁg acl e housi far enqugﬁ%%ﬁét%%}f&gﬂ %%Wgeﬁel“"e numerals

pitn onttra A figge mydishiheespersye missencetpomeralp appbir abticsein:

i nserted int o Faguredcebamatiaally NRist@8RMoRR6kIRT sdcB&aCaW bY 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
20 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,
25  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.



4 Figure 3B schematically illustrates a view sim|ar

to that shown in Figure 2B, taken along Iine 3B-3B of
Figure 3A. Figure 4 schematically illustrates a view

simlar to that shown in Figure 3A, but show ng

instead the orifice insert holder fully inserted

within the cavity of the receptacle 5 housing. Figure

5 schematically illustrates an exenpl ary enbodi nent of

a method according to the present invention for

replacing a removable orifice indert in a subsea valve
assenbly. Figure 6 schematically illustrates another

exenpl ary enbodi nent of a method 10 according to the
present invention for replacing a renovable orifice

insert in a subsea valve assenbly. Wiile the present

i nvention is susceptible to various nodifications and
alternative forms, specific exenplary enbodi nents

t hereof have been shown by way of exanple in the

drawi ngs and are herein described in detail. It should

be under st ood, Him&ﬁbwherd@cﬂlhﬂm&ateeademmm toQRat 9RwA i) Figure 2B,
of spetggeglagngmcg@ﬁ&tl:&u}esﬂnot intended to limt the
invention to the particular forns disclosed, but on i
the contrary, tH@hicBemratieny ilystrates aodey similér to that shown in Figure 34,
nodi f | beBEHo Ot inste@d) the AL @NEsSrt hldek fAi1$ ﬁisédé@%uhﬁ-l I@lﬁtcawf’gJ Jf the receptacle
Wi t the spirit and scope of the invention as

defl ne8“%"f the appended clains. DETAI LED DESCRI PTI ON

OF THE | NVENTI GhguR( kdhbmwat ills@ates RO Ak IS e@bodii@t of a method
i nvental:&'ﬂiu?g & tlgeeﬁ' Selllt tf%% lOD f?r r?p?ac?%lggcggo\é/v?blea?flt{.ﬁ {osest in a subsea valve

i nt erest clarity,
|wpleﬁ€ﬁPbW1on are descrlbed in this specification.

It will Of cou @&@re%ﬂﬁﬁ&ﬁ} imls%gte; n%%gxexj &e&nﬁs’ﬁ embodlment of a method

de el o it of any such actual I ment uner ous
| e °ﬁf 8 13 fhedpEeyt inventye &rgﬁpbﬁgg ArERSTOVERle grifigeinpet in a subsca valve
achlewsmhhg devel opers' specific goals, such as

conpl i ance wit en}related and busi ness-rel ated 25
constraints, V\hta‘llhil?ﬁ( FeSSPRPRY PR 1S SHR&°RARIS| 1@ rieRpust medifications and

to an eltteh@twe mymeweqﬁc ¢xempliaty | embedimerpp teebfliae bkdhathown by way of
such é(agﬁ:‘)}é% %mggmd%?%hegn%gcn&% Cge@l f shouﬂ understood, however,

time- consum ng,
15  that the descnptlon 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

20 Dllustrative 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-felated and business-related

25  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



neverthel ess be a routine undertaking for those of

ordinary skill in the art having the benefit of this
di scl osure. The details of various illustrative
enbodi nents of the present invention will now be

described with reference to the figures. Turning to

Figure 1, a subsea valve assenbly 5 in accordance

with the present invention is shown generally by

reference nuneral 110. The subsea val ve assenbly 110

i ncludes a threaded receptacle hdusing 112 and a

renmovable orifice insert holder 114. The threaded
receptacle housing 112 is preferably forned of netal

and may be placed in the flow line of a subsea

chem cal injection system (not shown). Alternatively,

the threaded receptacle housing 112 may be placed in

the tree piping of a 10 subsea production tubing

network (not shown). Those of ordinary skill in the

art, having the benefit of the present disclosure,

W | | ﬁ&ﬁﬂlﬁ’dss‘f& a fbﬁm\iﬁ&ena.ﬁmgafor thhe oF UH%}Q@ S ?luy fhe art having the benefit
assenbh%ﬁ% 8 in accordance with various Illustrative
enbod?’ 881" he present invention has nunerous :

ot her subsea api detallt bDViSiousTi@tritive RRBRUMERCE AN LEnt invention will

housi er al [ in rlcaII shaped i nner -
15 ca@?%%;li ?ﬁ%% "2 tomw%%mﬁ &?“Ti?’ igye Liafispa valve assembly

cavit ¥ apgogdafipsy Yfé*dthwptemnhmt/@eomulshnw;terﬂfy Hyhéfercnce numeral 110. The
t hr eagstarage F&ﬁﬂb@ 100 4R1ua& %&geadwue%taﬁgshous

thread. s 18 forned at one en ner cavi Tamgiémnmmue

and afi0SF fFrRHder b1y Thethesaded I%@t#c%?rh?wﬂaaltlhmcfmﬂhefomed of metal
end odndtohey bd’ljil@nfed i€ @i ﬂoyv ﬁﬂe60f0§ subktg Jhafu@ﬁqﬁgcnon system (not shown).
receghﬁgfﬁ dng 112 ﬁ g readed receptacle

housi‘n ¥ }él 80 " TRAY TSP APusige I 2 pow be placedrin dhet trestpiping of a
piér t sglzs4a prpfiectipmiubing peswork TR2 stamd). Ghidsk ef orﬂiﬁir& skiR ¢h tBd ﬁ‘t, having the
adaptyegkiefr ﬁl@ptg&Hﬂhﬁloeré tanﬁ Hzgogh%) O ver

ed in
subsea chemical injection s sten1an t%dﬁ@??%‘ma”mnuylu)
t ubi if 2¢erdens VEE‘S‘@“‘?FE)’”WUVW Prebddimpats O[timetpreisﬂﬁ irertiios h® numerous
outpuMwaﬁbkalﬁAm&@ﬂnect to the inner cavity 116, as

shown in Figur %5 (% var i s i.llustrative
embodi nent s, ‘é o |’?§§Pt? PEngIdP b2 egnealiygylingrécally shaped inner

dbi g nedtyallﬁaaigntdmox@mn axis 17, ma:ﬁfgbr _ermy CH¥Binled emfue u{e main  body of the
maj o a tor

e ey SOPOREALR U i 28 DTS P2 S
The Tuoss pRYite 116 gndreny alfglnmerd Hiro recése [ 200fopti@! ROMY otheBenldYof the inner
wel db«'ﬂ&y 106 &4 hé ﬂlgeaé)éa(#,cgﬁtac(l)él% d.n%:’f 151 ’i‘ he threasdeé:urepgg P?]Uémg 112 also

t echni ques, and dapt e or engagenen
r emotds a9 llaﬁgpgtl%angéhpﬂeg)og 124. The inlet port 122 and outlet port 124 are adapted

20  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 axis 117, and may comprise four major components, namely, a

25  T-bandle 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



(ROV, not shown). The torque body 128 fits over a
shaft 133, which nay be attached at one end of the
mai n body 130 using a retainer nut 134, a thrust
washer 135 and a lock ring 136, is shown in Figure 1.
As those of ordinary skill in the art, having the
benefit of the present disclosure, wll recognize,
the shaft 133 can alternatively be integrally forned
with the main 5 body 130. The torque body 128 may be
axially secured to the shaft 133%by a thrust washer
137 and a lock ring 138 and/or other simlar securing
nmeans. The torque body 128 is normally free to rotate
relative to the main body 130, but may be tenporarily
secured to the main body 130 by a shear pin 139. The
shear pin 139 nay be designed to fail once the 10
alignnment pin 132 is inserted into a pin alignment
recess 120. The torque body 128 may have a helica
thread 140 formed on an outer cylindrical surface of
the t dRGYengsbiyvml e tavie bhdyi 198 fidesérgnad 136, \ﬂﬂaﬁg@, HePRached at one

hel i cadnd bitheasin b, r r . 16
t hr eaded re égya%%éb@‘ﬁ%%g Et&g& 5&@2‘{' tdym} aSh'H&aéa“f?dO‘ikémg 136, as

fitt ecf & hotatbese of Prdﬂqaé’eshlhlsehet arllh@mthhe benkft of the present

r ermvaibzlckesxmdf iwfil ﬁeeognﬁs,qmet hdet 233 dad 8 rof
chambg F)?)lﬂ 3 formed wit hin t hg mai ‘ﬁ%ﬁﬁg%%&}aﬂ%m‘i With the main

[ nner ow chanmber 141 may be di sposed subst antially
per pendi cul ar fTbe tdnge tasty szslﬂﬂy bel iGally BIMA QL Qb@EHaﬁ'l?by a thrust

I Nser tyadid21 378y [ ] | i ndrically shaped an

may have an |%Eg°fgﬁ1&g{3§ ann&ﬁf T g F@I“?l‘éd“%‘%%e fofage body 128 is
axi al "eERtefee tyieate efptveatyl the wain bodyd 30, ibmasdytbe ekbokaily secured to the
pr of  maihl 86df 0301Byla Ghea Bihabo. | Fhe YR Bit3s 4 blat'3L WBEILE 0 il once the

eq‘ﬁodl L rent LS b]]g g% alternativ Of Ne
ot her “CRen &5 g 5Bt intn @ PipeAlighmesy rgcessAﬁO di¢ fargue body 128 may have
r et ai #belicalubredi480 forayd dieanUsid cfliRddcal sBitite gh@e (Ogﬁgg\gg@ £8. which is

ori fi §8ighddSE Lheatd ﬁg\jmaln body 13
orifi celghr etgal%%é e c%éf@' e “’t“?&fa%‘ﬁ’rlé%f%ﬂbfeaded receptacle
at t achteEipg 1120 t he ITB.I n body 130. However, as those of

ordi nary skil lpgen a gt ebeneflt of the
mLSesent dj scl ogﬁr%lmeboa‘frbo 3 ﬁtg& Sl IOVl Cfifen gsert 142. The

anSre%Vblﬁé’ngWéﬂz ﬁ?B‘“qih’eaﬂl meeﬂoxff kmb&han fi@med #fthin the main
of th&:dy mombinﬁerqromfdhszﬁbé 5Ly 4&;;(1&)1
di ane L [y ‘5 %Jfbstrantl alﬂe Si ze aﬁ?’]é’% cpicular to the
one o ttl1e nany 2 §desers 4% may b%seegéhtcwmmwsbaped and may
i s tfhare ehennee fiowadhhmeDr44 f fofiedi 06T ks 242 WBY:. B8e removable orifice

renovgady: i Slgl‘eg%l?dforvr\rﬁlctd hof metal in various illustrative embodiments, but may

20  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.

25 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



an orifice insert having a different inner dianeter

i nner flow channel 144. More specifically, the inner
fl ow channel 144 of the renovable orifice insert 142-
is what controls the flow of chemical inhibitors into
the wel |l head and/or the flow of the production stream
through,the subsea production tubing, as the case nay
be. 5 - The renovable orifice insert holder 114 may
further conprise a pair of elastoneric seal rings 148
and 150 di sposed within corresponting circunferentia
grooves fornmed within an outer surface of the main
body 130 just above and bel ow, respectively, the
renmovabl e orifice insert 142, as shown in Figure 1,
for exanple. The elastoneric seal rings 148 and 150
may be provided to prevent the chem cals and/or other
product flow ng 10 through the subsea val ve assenbly
110 from | eaking out of the subsea valve assenbly 110.
The elasggggrlc seal rings 148 and 150 in various

i |l ust?P& R dEYnea ditereny ignep digheterailey flov otiankd 10f More specifically,

r ubberthe mhérrﬂd“echaxﬁieﬂﬁﬂ| dt ,therfgﬁzé\]able quf%ou?s‘% %ﬁq q]&t gontrols the flow qf

ot her ials ati
and/ or ﬁgﬁ Bsea e{‘?\fl T@ﬁﬁ@%m”ﬁﬁé‘d@feﬁﬁ@aﬁw&h@m&mm stream through the

i nser sublsed pieductichubiing, wetht @ksmdylbk USt r at i ve enbodi nent s

15spreferably mRy er |nclude a pair of nmetal lip
seal r| ngs 152 anégnﬁsvﬁg ?J‘ée”b‘i S9p fedhepicomprive a pair of

corre ﬁ)saﬂla?rﬁ'gseﬁll Tings) h‘fse@énltSD dlsp@ECDWiﬂﬁS coredspiRding \Mrdulifdlent dal grooves

t he oftbfed eitkih a¢ Sut@fsultle o {i@ 30, just above an
bel ow _t he el as rrerlsc sea r%nﬁlago%y]éa Abf%?)and below, respectively, the

respectively " i¥e'™Hel*al a1 thews enlFigurnig forl bnprd 1‘1154:1astomerlc seal
are CwmgdAt AointHo Id@NlbeCﬁ'SvlJl%ﬁ QM’Brc{/erﬁt b Rhdlilags an%ﬁ n\:§er product flowing

li® SeRligh i el D £, 204 re in contact
seal i ng %lﬁgh gg% e as mt%g Il(gamﬁfs"“ﬁ?é%‘éﬁl“@ Subsea valve assembly 110.

appl '18,6 clastymerie anlbpags 148 pods &4l in vl lmﬁzatla@ gmgo%ﬁnéfi&{seare preferably

for C%ﬁbﬂrdieﬁbbbxnhﬁrdg el t surface
achi eve h int eg?@%@gsnée\gl JAEFHOS%S \%B =} Sﬁ‘r‘ll%t"é‘é‘s COmPatlble
iy ‘3’8‘%“’1‘

i nsert ad/ ﬁ‘iﬁ? fe@ erviienmegonpri se a Wi per seal

ring 156 Whi e F@ovasle @HBRASLA K d%ﬂl?ﬁ?vano%xs flustrative embodiments

cllsrc ial. groove formed wit

surf ce ot %"n%ﬁ?@l Fhio5eR 2 Paip of metel Yo bealwringsdsa amder54 whjch may be
d

met alispésod wishih corresppnding circhiroMif GF oo%%rmgc?\gwg? o Hl"r‘]ace of the

vari gus doly Ye. e nts is prefe
of an el as% sy {r‘ml@%ﬁor‘fg ed;gog? ‘Qme"“‘aseﬂPPﬁ 1I4§atahlép,ccspa:nvely The

Vi t aﬁe‘airhlésew fnep 1 Pesall 1366 myenbmapaewésd@@wﬁ 1 tid &@EﬁJh?etal lip seal

| NNefingsUrsh ake] are ik BshedNf 116, cl.ean so t
g Lae rgﬂEVam e “oriflce ﬁwa erf[l RSfageyhes joptajled. As pressure is applied,

0 st B Pkl Bp 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

25  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 inner surface of

the inner cavity 116 clean so that, as the removable orifice insert holder 114 is installed



and/or reinstalled into the threaded receptacle
housi ng 112, no debris, such as sand, left on the
inner surface of the inner cavity 116, will come into
contact with the netal |ip seals 152 agd 154 and
potentially damage the sealing surfaces. The
installation and renmoval of a renpvable orifice insert
142 will now be 5 described.-First, as those of
ordinary skill in the art, having the benefit of the
present disclosure, will recognBze, the threaded
receptacle housing 112 is installed either at or near
t he subsea tree and/or at or near a subsea manifol d.
The subsea valve assenbly 110 is initially installed
with the renovable orifice insert holder 114 and the
renmovabl e orifice insert 142 in place, so the first
operation following initial installation is to replace
the original renovable 10 orifice insert 142. This may
be acconplished first by renoving the origina
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desired predetermnmined torque value. Next, the
rlépl acement r &be\rstllatioprof fiecreplicamet trervhisie brifkd 4nsBR ol 114 will
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shown), which transport's t e replace
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2énovwabplag oith ftheC spetiS@r drifibd bedtfer hdid46 Ind 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

25  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,



which will be described bel ow. Once the existing
renmovabl e orifice insert holder 114 is renoved, the
next step is for the renotely operated vehicle (ROV):
to align axially agd vertically the repl acenent
renovabl e orifice insert holder 114 wth the inner
cavity 116 of the threaded receptacle housing 112, as
shown in Figure 1, for exanple. Once axially and 5
vertically-edi gned, the replacenent renovable orifice
insert holder 114 is ready to bed nserted into the
t hreaded receptacl e housing 112. During the insertion
step, the alignnment pin 132 may act to guide the
repl acenent renovable orifice insert holder 114 into
the inner cavity 116. The renotely operated vehicle
(ROV) may continue to insert the replacenent
renovabl e orifice insert holder 114 axially into the
inner cavity 116 until the alignnment 10 pin 132 | ands
on the bottomwall of the inner cavity 116. This
posi ti which il howesciitied Belgur ©ncdAhe exifing HVRIIE ori 1{15&1}21@; 114 is
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body 130 ar e not lant 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

not been

causes the torque body 128 to advance downward into the threaded receptacle housing 112,
25  which, in tumn, 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.



The renotely operated vehicle (ROV) continues to apply
a rotational torque to the torque body 128 until the
repl acenent renovable orifice insert holder 114 is
conpletely, engaged within the inner cavity 116 of
the threaded receptacl e housing 112. Once the
repl acenent renovable orifice insert holder 114 falls
to advance any further, the renovable 5 orifice
insert 142 is aligned with the input port 122 and the
out put port 124, as shown in Fidgure 4. The inner flow
channel 144 becones rotationally aligned with the flow
channel of the input port 122 and the output port 124
once the alignnent pin 132 is inserted into the pin
al i gnnent recess 120 (as shown, for exanple, in
Fi gures 3A and 3B), but the inner flow channel 144
only becones axially aligned with the flow channel of
the input port 122 and the 10 output port 124 when the
torque body 128 can no | onger be rotated, as shown in
Figure 4. Furthieesomeleoperaet aéhid(ROV) thifindedt o%ﬁ IQch%onal torque to
e

128 pro f r rel oad t
ot al ey e bob/ B8 WA, BARERER ey 1P o b L gs complcly
r enoVABIEET oYithim the ipges ecpvityHot @érthelﬂmsad’dddettebﬁclé QEBURIE Once the

O ri f ireaceinbrft @érhovaute oMdide |m55}9}’1\61&? 1 gleé.ﬁ tlg ggvaz‘mcreea\r} ﬁgtger %removable

teI ed vehjcle
tor que %’{eom?ﬁ{:l I aRaIF W!‘Ll?é’e %‘FEW Laneé ghet dyeput porg2d, as shown in
body Fi2& 4 Ghe ohetfow ehiiicl M@ btdmbS W3 alBHall, D64
t he ttmnm%rg?’n%gg ng,.d otg)g Jlgt a |taonal ly fi Xe%%éh&lﬁ&mel of
shear pin i Gutpy gu% Noo)e ei%"’?%?'&tlé’slsluﬁe‘ﬁd@to the pin
r eveR4Emeny wesss B9, (at bowhofoq eenipldin Rig@esPAVEE IH)VEH: Ghe mner fow

carrym ] e Iw e o‘i-,vll L ue bod
{30’ thentor eSSy B el NN

8 SHB"ASE kMRt yerqus (podyiRg eart hﬂethEt be mtatddhasesholsn in Figure 4.
140 Fuathetnlge, trotaipacofbe yorghd &, e SS reloa
t hr eglgél 118, ﬁﬁiiﬂq g%aﬁgqglﬁsﬁ?}?gg é%&z&? E]e hlgrhéngc%k S greload the

116) are no the renotely operated
vehi cl e (ROV) R¢rs)valtﬂfehetrem¢mblk ofifite iBek hdl&r i ARy ap,lr&novable orifice

ori f in&&t 148S&1 Ly I 14, out of the threaded
recept acl e houg‘lwnhbg ﬂ&%b%dnghet 'ﬁmﬂte{y RFEBLY hide ROV) applies a reverse
F 2o EF & the T rhr%?el%nybm cdossh dlertord,%otiy)lzshe rdtdtd feRG@ to the main

S 0 tthﬂs' lj(hﬁno@ WM Wo@ieOtrd £d fc‘)ﬁ%ak H)%al%o&%llh %lx Lf]ieg' % Do 8 As the

{) F glnstallatlone e sane
r eceB WU Py Ao o tho regrsehirentine thegpraue torly 128 meeves wpward, carrying

i 1] ub¢ mainibody IS0aREF WRIHS tordk 854651 a@hﬁé 1to Ehgﬁuaﬁqgr?cgoﬂéétmg the torque
pert%hﬁjz Veh'ﬂ%'n?a;é&%‘/)l 4,%1:1 J prel oaded
repl acenent renpv & Oppecthe heljeal fhreads)|49 &on the) tgrane body 128) and
%ﬁs dld keliea threadp | Bolemetatinner suffh@@ & f k2 S&et cakihl1165 e Ly %ﬁer engaged,
t he \ can renove th

the F@BIoﬁ:'l)V o;%?a%’da%e%x%le &%\8 is aéle 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 ope. In

25  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



exi sting renovable orifice insert holder 114, and the

associ ated renovable orifice insert 142, and instal

t he repl acenent renovable orifice insert holder 114,

and the associated replacenent renovable orifice

insert 142, in one trip. The renovable orifice insert

hol der 11,4 and the associ ated renovable orifice

insert ‘142 that have been renoved can then be taken to

5 the surface and set up for the next required use. In
various illustrative enbodi mentsy as shown in Figure

5, a nethod 500 of replacing a renpovable orifice

insert in a subsea val ve assenbly may be provi ded. The

nmet hod 500 nmay conprise renoving an orifice insert

hol der from a receptacl e housing having an inner

cavity aligned along an axis, the orifice insert
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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
25  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



di sposed within the inner flow chanber 141 of the
replacenent orifice insert holder 114. In various
alternative illustrative enbodi nents, as shown in
‘Figure 6, a, mnmethod 600 of replacing a renovabl e
orifice insert in a subsea valve assenbly may be 5
provi ded. The nethod 600 may conprise renoving an
orifice insert holder froma receptacl e housing having
an inner cavity, the inner cavity of the receptacle
housi ng having a first helical thread forned within
one end and a pin alignnent recess fornmed within

anot her end, the orifice insert hol der adapted for
engagenent within the inner cavity of the receptacle
housing, the orifice insert holder having an inner

fl ow chanber and the renovable orifice insert 10

di sposed within the inner flow chanber of the orifice
insert holder, as indicated at 610. For exanple, as
descri bed above, the renovable orifice insert hol der
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of the present disclosure, will recognize, the present
“invention has THEmsthefi800amay rlsacoroprise Lisertihgidi mplaceient orifice insert

20 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

25  the replacement orifice insert 142 disposed within the inner flow chamber 141 of the

replacement orifice insert holder 114.



ability to change the flow rate of subsea fluids using

a renovable fixed orifice inset. Therefore the

present invention are well adapted to carry out the -

objects and attain the ends 5 and advant ages

mentioned, as well as those that are inherent therein.

Wil e the present invention has been depicted,

descri bed, and defined by reference to exenplary

enbodi nents of the present invention, such a

reference does not inply any limitation of the present

i nvention, and no such limtation is to be inferred.

The present invention is capable of considerable

nodi fication, alteration, and equivalency in form and
function as will occur to 10 those of ordinary skill

in the pertinent arts having the benefit of this
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under st'oo ererri 6" Y he power set (the set of
al? subsets) ofhet preticnles pbddinrentsr @gRedo hboVélakteBlustiatived By, as the

sensepedentGRRhikh b - ccordingly, the protection
soughlt) herein ing%gs%gélﬁ‘%doarn?ﬁmftﬁe‘% 'ﬁg'f%feﬁti §ifeayivplgRymanners apparent

LLOYIjOVVISE skiflad W] g{c ars having the benest ofl the Ae@ higseRerald| Rithermore, no

as s entithiations AFeDinteBded 3o the déﬁﬁ%?%%h@cti&oyrsdesqgn Ee?élull .I;l%wg,nother than as
i nnerg cayity %Ll gln,ed al ongI an axi s,

escri ¢ tlaims below. It is therefore evident that the particular illustrative

20  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

25  Cantor. Accordingly, the protection sought herein is as set forth in the claims below.
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an orifice insert holder aligned along the axis .
adapted for engagenent within 5 the inner cavity of LLOYD WISE
the receptacl e housing, the orifice insert holder

havi ng an inner flow chanber disposed substantially
perpendi cul ar to the axis; and4a renovable orifice

insert disposed within the inner flow chanber of the

orifice insert holder; wherein the renovable orifice

insert can be renoved fromthe orifice insert 10

haheek clatnedissubsea val ve assenbly, conprising: a

receptacl e housing having an inner cavity, the inner

cavity of the receptacle housing having a helica

t hr ead forned t hin e end. and a pin alignment

EcessA 'r’%ﬁﬁﬁevé‘%%sﬁ?'ﬂggnﬁqmﬂs'%d 15 an orifice

i nserta fuabdtecle&maphgdlafnﬁg aﬁﬁﬁﬁs@@éﬁﬁ@tah@hé&élﬂné Be aklgner
cavity

tac oysi n orifice inser
hol deraqﬂg'iffcﬁg’n%?f?ﬁﬂlﬁg? allfgl ‘Pﬂ?ﬂg‘@ ax'saﬁﬂa%{e? é%e,ryaggment within
ahe finnee ca\nS'aJﬂthedra:pp’&e!éhmughgmhblmlfltélm@érrt] hbrier B A Qﬁ inner flow
0 e S 0 ein the renova
oérhlaHE%éQI héée%tsuga{% Eﬂ yrpgmglgﬁu*awgq.ﬁheﬁ@s Mg ice i nsert
20 hol dmo@ble&ﬁmésm%émed&ﬁtﬁﬁ%& MR Glodi dhanibRer of the orifice
qhg% r claim2 in which the receptacle housing is
rea et receptacle housing and the orifice insert
hol derwheseia the eeowabble wificé iinseri carebe remoded frof tHe orifice insert
a val ve assenbly according to any one of the
preceding clains, 25 wherein the receptacle housing
further conprises an input port that connects to the

t hat ts to th
e &8sl vl SRRl " Vel e 1
assenif Wcaé@éiﬁdiqmmgwaam amianerf cavite, Qheemmjlaagltpbatrﬂ&eceptacle
VH%%EI% havitg QrHeLéé’?Qhr‘ega rthbolNFﬁFm &%n?ﬁd Eﬁé ﬂaél@nment recess

body, "a torque nren
tferaiesk withimagotherendandl e attached to the tor que body.

an orifice insert holder adapted for engagement within the inner cavity of the
receptacle housing, the orifice insert holder having an inner flow chamber: and

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

wherein the removable orifice insert can be removed from the orifice insert
holder.

3. A subsea valve assembly according to claim 1 or claim 2 in which the
receptacle housing is a threaded receptacle housing and the orifice insert holder is a
removable orifice insert holder.

4, A subsea valve assembly according to any one of the preceding claims,
wherein the receptacle housing further comprises an input port that connects to the
inner cavity and an output port that connects to the inner cavity.
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6. A subsea val ve assenbly according to claimb§5,

wherein the torque body is 5 rotationally nounted on LLOYD WISE

a shaft attached to the main body of the orifice

insert holder. 7. A subsea valve assenbly according to
claim5 or claim6, further cagprising a shear pin,

which is capable of tenporarily rotationally securing

the torque body to the main body. 8. A subsea valve
aBsenth )smswnﬂlvegassmnaﬂw asberdivg tl ahyeorz bb the preceding claims,

f c rising. a pair. of el ast ric seal

R e s uER ToeR s el A BTy §y Bfdve body, and an
caligoment pig coaples tHeostopahdva Tihiandia mttachealrto shi foeqpe mfdyt he

mai n body above and bel ow the inner flow chanber of

the orifice insert holder. 9. A subsea valve assenbly

g cor dh sybsen salye aaseembly cacgordingta olan & wheein the torque body is
GRIERbhaily Modht@Pbd a ShaflBliinek 1P RSHin bolds: Hb AR Hsert nolder.
wthin correspondi ng pair ar’ “15°grooves

formed within an outer surface of the main body above

and bed Q%éééﬁldlwﬁsenfﬂﬁﬂﬁc%%@ cl&hn 5'6? cI%an B ﬁﬁther comprising a

i nsert_hol d : subsea ve assenb accor di ng

theahpinobichris earatie otempogarily (ptatipaally é‘%ﬁﬁﬁ'ﬂg éheh@r@ue body to the

WhaiRboggal ring di sposed wi thin a corresponding

circular groove formed wthin an outer surface of the

mai n body | ocated bel ow the i nner flow chanber. 20 11.

/B S u bs@fsubeéa/ @a%s&sﬁ@h;blyaeemrduhg gtot anyadyie Odte claims: 15at0"®, further
to 10 rust washer and |lo

hbrbn 54T e OBl Sh i AR N o Albehan par of

hordylar ddovés Ronnee vithml Mﬁo@léﬁﬁjﬁdcy of g0 dinMebdy ba ey afd Below the

f di
3?’?%?@@#) E@el nﬂhﬁ&f'*“i%‘ﬁ%e’fj@?@ s fggp(rnlrlsi‘rgearnsert

within the inner flow 25 chanber of the orlflce

'@ngj}l\ fg%g'&{ vallvgoggg aﬁ}zaﬁgc?dl?i%tg ¢ & yu%{s}ga Va i\érgst gc}oe& further

y ~accordi ng
hevoyprinipg aheesr of métal |l Seghrimgst dispesed svnthmramm‘respoadm@ pdlir of circular

i h
Uobl R wEBH a3, e ! BB, G B oo e e
diomsahantheo nf theerifise msemholder.i s adapt ed for :

10. A subsea valve assembly according to any one of claims 5 to 9, further
comprising a wiper seal ring disposed within a corresponding circular groove formed

within an outer surface of the main body located below the inner flow chamber.

11. A subsea valve assembly according to any one of claims 5 to 10, further
comprising a thrust washer and lock ring for keeping the torque body coupled to the
main body.

12. A subsea valve assembly according to any one of the preceding claims, further
comprising an orifice retainer nut that retains the orifice insert within the inner flow
chamber of the orifice insert holder.



10

1

[¢,}

20

25

5 receipt in the pin alignment recess. 14. A subsea

val ve assenbly according to claim 13, wherein the LLOYD WISE

receptabl e housing further conprises an input port
that connects to the inner cavity and an output port
that connects to the inner caviety. 15. A subsea valve
assenbly according to claim13 or claim 14, wherein
the orifice 10 insert hol der conprises a main body, a

ttﬁ queA bolshea vaine &séﬂib[ylﬁbcam‘ig/ﬂortﬁhlmeﬁmﬂw%aﬁ &I%ﬂ‘é%dptb@le housing
asse

5 B HGarmeitieress roftied R and iR A oty wRB TR pHgFT from the

rdspeed on a shaft attached to the nain body of the

8, A s T R S e o

Iréceiptsh éfee pipiatignméntcéecass. capabl e of tenporarily

rotationally securing the torque body to the nmin

body. 18. A subsea val ve assenbly according to any one

of4. cl ah rayibsea tvalve7 assembiheaccordingptd siaiy 43 paineredrd the receptable

q‘o@ﬁn@"@ftﬁé? c%ﬁ‘ff)'nséé B9pdt E@‘gﬁw%gagﬂr{egﬁ%%é: %E?EMQ%B% output

pai r circ grooves
Sarfthalecapneeth o hgiimnessayityabove and bel ow t he 20 i nner
fl ow chanber of the orifice insert holder. 19. A
subsea val ve assenbly according to an%)’f one of cl ai

1%t o Agub %earwawérasse@myra@wﬁ@gatop?!ﬁ'm orrgiaig 14, “@emthe orifice

rhdeas héibérp@érﬁgné@sté“nﬁhl@ oy, £36190&liady Paid aQqu‘h'er%HI)ﬁr'ig means
grooves formed within an outer surface of the main

aghebigvBe aUbew t he inner flow chamber of the

orifi ce | nsert hol der. 25 20. A subsea val ve assenbly

d t f cl 15 tg 19, f
a%r o a %eegggeé%?,y I%ic%n,g,g StB d’é"gﬁ' Ts, t%#qr{elg the torque body is

creranersaals) rm@buhgeccm £ ¢h&ft atioped & fhemi@el bodly &fith8 officeDHE&H holder..
surface of the main body | ocated bel ow the inner flow

chanber. LLOYD WSE 17 21. A subsea val ve assenbly
adcor ch sgpsea vaive assembly atcaiding tbldim 1200r dialmt 16 further comprising

(R Pl o Bt FOSRBo Bl oRPrey Gt o 1€ el boay to e

main body.

18. A subsea valve assembly according to any one of claims 15 to 17, 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.

19. A subsea valve assembly according to any one of claims 15 to 18, 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.

20. A subsea valve assembly according to any one of claims 15 to 19, further
comprising a wiper seal ring disposed within a corresponding circular groove formed

within an outer surface of the main body located below the inner flow chamber.
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22. A subsea val ve assenbly according to any one of

claims 13 to 21, further 5 conprising an orifice LLOYD WISE

retainer nut that retains the orifice insert within

the inner flow chanber of the orifice insert hol der.

23. A nethod of replacing a redmovable orifice insert

in a subsea val ve assenbly, the nethod conpri sing:

renmoving an orifice insert holder froma receptacle

Husi iy sbbseangalae asserably dddociing toy any ioppest clhiasg1Bsno 20, further

[ ol de | igne | ong the axi
Rl frs R 3R YogRTineTor Reeie e tomh b8 SikBa to he
rregipbdyl e housing, the orifice insert holder having
an inner flow chamber di sposed substantially
per pendi cular to the axis and the renovable orifice
i4¥ser tA gHb3Rss valveashembly eecprging td Royvooh aafoaainmsf 13 e 21, further

[ e

SoheERa; 87 Bfoe RARE' nuC MabRER, Thd PndsCipE iffin,the, nner fiow
tbrawer ofthel orifiesdpserhigolder epl acenent orifice insert
hol der aligned along the axis into the receptacle

hou3|n t he repl acenent orifice_insert holder having
methogpicierlasing ERRRYEBlecOTdiGR dRseRt inA pybsea valve assembly,

RRé ﬁ%ﬂdﬂd(‘d&ngjnstr@ the axis and a replacenment orifice
i nsert i sposed within the i nner fl ow chanber of

the r&pMAUBEER °6f+qef ingert ihgldier fropppderertadie hRupiBgHRYINg an inner

a0y slighed tafong! a’ﬁ i Ihe Blirethdbrt }%Eéf'a'ﬂgnéch@loﬁé er' 5)&’6 adapted for
i nsert hol dﬁ'%ﬂ/ romthe receptacle housing c

onpr i
SPIPIS RGNt VIFR, Hiesianerorayite of H‘et eeeRsacle |h€HS'P9|:sf§Pt°”f'°e insert holder
halvikg rant iRhErw &aTnlﬁéﬂWin@séd Emlaﬁppérlpbﬁdlélﬂﬁr QY axis and the

t he torque_bod n second hel’ical thread forned
SRMQYARELEERCR (et eRied N M BMBoHgW REIOSEh P orifce inser
heldegal thread 25 adapted for engagenent with the

first helic thread forped . within the inner cavity of

the r ?'5 }’ rﬁB‘ngﬂa orl ﬁ%'WS@Ue?ang’?dFa‘eéedaﬂﬁm éﬂf pefice insert
tHoRlePrdnidi ce i nsert causing eventual di sengagerrent of

the first. heli calaﬁt hread romthe second helica

t hr ead"SERING & "ePlareMe) i C@e'”??&é\o{deﬁ(ﬂ'a%‘?d élﬂ'?ﬁr'i@e@"%'”to the

re¢dptauisl Houdife tﬁ@féﬁ)lé%eb@ﬁb’onfi&@%s%& ®Ide3MaBIRY aBiifiner flow chamber
couplgg%‘ge reto, and the T-handle attached to the

§ §ta"¥*ﬂ'é! PRPERECHIP 0P ASa NS aITeRlacReRt cerifice insert

Qfsp@sémfthm afhé maBERbw ehdnftser shihe reeIdyerdéntiohificdimbért BSider.
i nsert holder. LLOYD W SE

24, A method according to claim 23, wherein removing the orifice insert holder
from the receptacle housing comprises applying a reverse torque to the orifice insert
holder through a T-handle attached to a torque body, the torque 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 reverse 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.
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18 25. A nethod according to claim 23, wherein the
inner cavity of the receptacle housing has a first

helical thread forned within one end and a pin LLOYD WISE

alignment recess formed within another end and

wherein inserting the replacemgnt orifice insert

hol der into the receptacle housing conprises axially

and vertically aligning the replacenment 5 orifice

i2sert A\/\mteth\otﬂ‘a?:cmdi‘rg toc ahaint 23pfvhitein trm:mabaehﬁty of the receptacle

in A et h ordi,n to cla
RSP ias 3 nest Bl itaB SOt ofi Baargion A Aot recess
tfhenedcwithih anbtheh end iang vﬂmn@nnmstlr@umdlregaﬁérﬁent orifice insert holder
r.enl i rt hol the i nner
(01 8 SR ol shiBRASSs Aaicand Varoaly 2R tng replacement
| caifides insert wathiblog inoer eedty obﬂwethrmntaﬁ&alnon.csmgl ty, wherein
the repl acenment orifice insert holder 10 conprises a
mai n body, a torque body, and the alignment pin
ASupl ed Methodt accodirg 4o Tlaimazfull whereinaipberting dhe replacement orifice

|H§éﬂluﬁoI99rd¥vt e ré&ﬁ:ﬁé&?e RO og&ﬁgl]b ﬂ% |¥lngQHQtr8 a?é?‘né’nt orifice

attac ed t mal n |'ace
dﬁﬁeﬁ keldernterthe hmetﬂ@ﬁwtsaqsmman@!lmeramudﬁllrtge wbgryheritmpin lands

%fh aWhtos! Wall g th@riﬁrﬁerC@a\(/it? ywﬁ’éreﬁwhﬁﬁ ' %gag&ﬁ%ﬁonﬂce insert holder

housi ng has a first helica hr ead
IOMPEIRES A MM bedy. grigRaHe bpéy;@lg thqshgrmqﬂ\tzam\mophlied thereto andaT-

Wﬁféeétta%ﬂgd ?6‘@1&"{6‘?&@ Bod)nffﬁer {ré\® bo Fﬂloﬁﬁ%’&hnted on a shaft

orif |ce|nsert hol der |ntot erecetac
Aphecstedhe prain body af e rre@tﬁca@@mecmﬂce’ insertdeldenser t

hoI der wuntil the alignment pin is substantially
|Ligned with the ali %nman,t recess. 28. A nethod
cor dt MEthed arcarding o Gl &6.nwhersiar thenignemeavity of the receptacle

rh%nbuageﬁera filkt hblica® tHrBﬁfdrmeH%lﬁﬁ{ ohdeAd g 4 ?ﬁeﬂfgﬂﬁ*leﬁt recess

Erqu?\glt rrﬁ {hses QH@% atcerrer}t or i y
BINGEPNY & r‘?"i‘lﬂr&eﬁ e fehlacemant wrifies insert holder

tulri]te tfugI rretepiadié m@bsm@r@?ﬁrlew&?%wrkhreﬂla%gm@ﬁﬂoﬂtgieidi‘hgért holder

t h. or on. an_outer. sur 0 e torgque bo

B8 Al ooty Sined i the Ahgme Ssess. i 1 h

the first helical thread formsd W thin the i nner

o h Retnon EebErea R & o Blungsring e acement orfce insert

mrdeamanﬁhé rea:epftac:be hbosieg tcombﬁsdfsob@&'f ngd tHeOreTpta%ement orlflce insert
FRARE R im0 g PRl SRR P B i e JuvsRt digades Wi a secona

'ﬁ_ehtaah mregdifdr@ehed dnooutdresurface] U’Bthb@ﬁhquel bbdy, tﬂe séeval helical thread

galggmeldﬁhrl %rﬁ‘%a{g?egfe%BERbg%hs&%gﬁc@E &é [9:5%% |t?1|n {he inner cavity of

the receptacle housing.

29. A method according to claim 28, 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.
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shears when the torque reaches a predeterm ned torque
value. LLOYD WSE 19 30. A nethod according to claim

29, wherein inserting the replacement orifice insert LLOYD WISE

hol der into the receptacl e housing conprises rotating
the torque body relative to the main body about the
shaft attached to the main body of the replacenent
orifice insert holder. 5 31. A nethod according to

c3cai mBGmethdgl&!oebmﬁg’tﬁEhddimlw Whererrﬁﬁbérﬂﬁ?g‘fﬁiétreplbbéﬁ\éﬁ orifice insert
insert er into, the rece tacl e n

AR g FECerte O, SP TP B1aTg dne e Py Sltive to the
trhain Sedpatolitethe ehbft attacred th aherathirobodynofattié @éplacHnhért @rifice insert
cp;? he torque body engages with the first helical

€4d formed within the inner cavity of the
receptacle housing. 10 32. A nethod according to

: r?g'emﬁ’ﬂrﬁtk}'(\%edb%b% ng}%ﬁﬁea%lgigé Fgre iR earﬁ%%t gl Eérlngrg orifice insert
froldsir ingo ﬂhﬂeraﬁrapﬁaclbdwsmgtoompheea am/ancmg\tme gorqwmhbctyheto the inner
aéa\/@]‘aggriﬁe %b@odcpﬁgllctahﬁr@éq %?ﬁi%ﬁ dperHSoru?qusﬁ.ﬁ'fgggtdf tpé I?c?rque body

repl‘acenent orifice | nser su

cangpyes with tee fead delivd! ttiread dormedewithim e ynnef cavity of the receptacle
nResipyacl € housing and the inner flow chanmber is

subst ntially aligned with an input port that 15

connects to the inner cavity and an out put port that

cpnnect ﬁ1e¥rfbdt§&%oﬂdm@q6 cfa"iﬁﬁ'3t1}’wh§f%m ifs SRy #R rgﬁlééfﬁnent é)nﬂce insert

assenbly substantially her ei nbef ore descri
wolder "}t%ﬂ'@rréﬁ%féa@'% hpv@ngammﬁwﬁ@g dheamaifgandydato the inner cavity

R aﬁ’énnﬁ&ﬁ'pﬂfﬂn&gth% dIIBARYALHIS ré’d'ésg U th@$@;§l£ it orifice insert
subsea val ve. assenb substantially as herel nbefore

doder jip sybaiantialiyt eréﬁ@fyeﬁe@ageé Wiy the: dmniep aRyitn f the receptacle
Hod¥thg%hd 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.

33. A subsea valve assembly substantially as hereinbefore described and with

reference to the accompanying drawings.

34. A method of replacing a removable orifice insert in a subsea valve assembly
substantially as hereinbefore described and with reference to the accompanylng
drawings.



