MECHANI CAL OVERRI DE CROSS- REFERENCE TO RELATED
APPLI CATI ONS 100011 Not Applicabl e. STATEMENT
REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
[ 00021 Not Applicable. BACKGROUND [0003] The present
invention relates generally to valve actuators. Mre
specifically, the present invention relates to
override and backup systens for subsea val ve
actuators. Still nore specifically, the present
invention rel ates t MBUHANIGALYEEBREIDEOr subsea val ve
applications. [0004] Increasing performnce denmands
for subsea hydrocarbon production systens have led to
a demand for high perfornmance control systens to
oper at e subgSFROIHREHRENCHTORBLASHD ARBIICATIONE as
val ves and chokes. Hydraulic actuators are used to

[bootip NatApphiaable. of t he pressure control equi pnent = used
subsea. Pressurized hydraulic fluid may be supplied to
t he hydr aulSTATEMENT RESARPDINGHBDERALIWsiFGNSOREDON T O
system or an el ect RESFARGHIORDEVELOPMENISt em Di r ect
hydraul i c control systems provides pressurized

[coolry N Wipplicableui d directly fromthe surface to the
subsea val ve actuators. Electrohydraulic contro
systens utilize electri gadcBGgo@iND transmtted to an
el ectrically actuated valve nmanifold that controls

fooo$)ne'hk | ek intinelb tldeg %dnbk‘aﬂy D vAIRE adhYAErR U INIGre ABSHRIIY, Sthe present
of the pressure contro equi prent. [0005] The

inveR€&H RIHBNE Bvedtid Rt bakiup @edterYRF RibkdaCraBdGctuators. Still more specifically,
el ectrohydraulic control systens is affected by a

the presEREhy @kiod AEHQ S ovelitel Yool Abs¥BlaRE afifiRhibrk N Whi ch

t he conponents operate, the distance from the

[000f)! 3R GRASMAhLd MbhahifefoP REYsad hﬁﬂ@ca%g p?o&ﬁ@t’ic%nestg%’tgﬂg have led to a

ot her constraints. Thus, as water depth and

demShdRr hi}hRASRRncd ddfirdlisPitkms QfopEbMAr s@tleh SreC R Eddbrol equipment, such as

systens becone an increasing Issue. Fufther, even
valvé AR oRek/ %ﬂﬁgé‘&&t&s are used to operate many of the pressure control equipment

used subsea. Pressurized hydraulic fluid may be supplied to the hydraulic actuators by a direct
hydraulic control system or an electrohydraulic control system. Direct hydraulic control systems
provides pressurized hydraulic fluid directly from the surface to the subsea valve actuators.
Electrohydraulic control systems utilize electrical signals transmitted to an electrically actuated valve
manifold that controls the flow of hydraulic fluid to the hydraulic actuators of the pressure control
equipment.

[6005] The performance of both direct hydraulic and electrohydraulic control systems is affected by
a number of factors, including the water depth in which the components operate, the (iistance from
the platform controlling the operation, and a variety of other constraints. Thus, as water depth and

field size increases, the limits of hydraulic control systems become an increasing issue. Further, even
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when the use of a hydraulic control systemis
technically feasible, the cost of the system may
preclude its use in a smaller or marginal field.
100061 In order to provide an alternative to hydraulic
control systens, full electrical control systens,

i ncluding electric actuators, have been devel oped.

Instead of relying on pressurized hydraulic fluid to
ct.uat e t.he essure control. copponents,. electrica

Wh%cihﬁ a5 aapgd} BFPREY KPP B dcchriselby #"éSﬂ&lEr?“é ipest ofTthe system may
g&éince.on electric_cgrrent can allow for inproved

[
precr:lesp SEg 9 yRader of Bl over 1ong distances and in
ool %@7 tgr. g8007 Even wiith el ectrical control
I sgs WAL ANRoRet tdsrenveg ydiaplis coptplsysiems, fullydentricsl control systems,
) me sort of systemthat allows for operation of the
incliing gfe

BYS aPtHatpehavg beengtevelapady dastesl of Frlyiey e prepsrized hydraulic fluid
actuator or interruption in the supply of electrica
to aciypte A Pregspre cantyol cpmpgmsnts.cacirisakactuatorogre seppbied witly amelettric current,
to be able to override the electrical control system
The, frlfansiseom elsctic gt cagr allogndoroitrerved orporsentimes, \esgecially over long
. renote operation or direct intervention, such as with
distapcesapdiin sepaysrat ed vehicl e (ROV). [00081 Thus, there
remai ns a need to devel op net hods and apparatus for
[000Z) | Bxgn Agtholrstriee) eomtrelf systemb suhaciwtars tnomy opéraorsostibir desinesome sort of
some of the foregoing difficulties while providing
systerprthat allgya feraqpetstion Qg theadcivatossinl the casSUNKRYe 6F thEHlectric actuator or
. PREFERRED EMBCDI MENTS [ 00091 The enbodi ments of the
ntegspriioain therpyupply iob pleetrien! diurentt &dcdripincapglicaeitas als opsdglor may want to be
apparatus for a valve systemconprising a closure
ablete rryerride Hlag elpatridal nadmol yystanams] aperdit @ valve Nirmsome \olikey Romponents, via
body. A fail safe assenbly is connected to the valve
reméfe dyerattra ca dirpat Stterventiomsudhers withatremstelyopaeel echidlo ().
closure nenber. A linear actuator is novably
[0008 0 Tihus tthete remdifrea madd tosddvelop saehdis Yand Ppirsud BRT ARgt &peration of
nmove the first rod nmenber by noving the |linear
subse tastairs rtbdtabvereonteo sbhe sfalive bRgying AliffRGIaNIwille providing more
override systemis connected to the |inear actuator
advaatagedus oppali eblie. t o nove the |inear actuator relative
to the valve body. [00101 Thus, the present invention
conpri ses a SIovbiARd OBTHE PRERIRRES EMBORUNANAJES
that enable it to overconme various problens of prior
[0009eThe leiﬁbod'ﬁlﬁ&lty af 1he pres@ld ahasidr s Hir6tedd6w 4t InRRIbdRRRY Spparatus for a
as we -
valve system comprising a closure member that is linearly translatable within a valve body. A fail

safe assembly is connected to the valve body and a first rod member that is connected to the closure
member. A linear actuator is movably connected to the fail safe assembly and is operable to move
the first rod member by moving the linear actuator relative to the valve body. A mechanical override
system is connected to the linear actuator and is operable to move the linear actuator relative to the
valve body.

[0010] Thus, the present invention comprises a combination of features and advantages that enable it
to overcome various problems of prior devices. The various characteristics described above, as well

2
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2 148996. 01/ 1600. 12400 as other features, wll be
readily apparent to those skilled in the art upon
reading the following detailed description of the
preferred enbodi nents of the invention, and by
referring to the acconpanying draw ngs. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0011] For a nore detail ed
description of the preferred enbodi nent of the present
i nvention, reference will now be made to the
as ofeE enpuesy il belreadily gapareih do dhose skiblgh ) thejagfumpen reddingathe following
partial sectional view of a valve actuator with an
detaglere descriptiony of dhn prsfested uoelwdinents of dhsr dwationjand by referring to the
enbodi nents of the invention; 'C) [0013] Figure 2 is a
accopwpnying drewiges.onal vi ew of an override system
constructed in accordance wth enbodi nents of the
i nventi on; [ O0BKIEFDEECBIFTION QF PAE DIRAWENEES i onal vi ew
of a valve actuator with an override system
[001dolet muptredetailed aleopdanof thwi plefeerd edibodintest of thehgresent invention,
i nvention; [0015] Figure 4 is a partial sectional view
refereficeavill abw de antiemttor acodrhpanging drasvings dehesgint em
constructed in accordance with enbodi nents of the
{0013} n¥ipatd jois ;a partiel {e@h6] view giis ealbe dctiator péthitah alerfidedys@madonstructed in
view of a valve actuator with an override system
accopdansd witlcératsbdinientsad drrigkenten; Wi t h enbodi nents of the
i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED
[oo1 3 VBIgteVENTS phr@f1sébtidial elewi dTinnoMetride skitghl lcBnsimct¥d@ lny &cordance with
system 10 conpri ses val ve body 12, closure nenber 14,
embddimess ofhié ndbiion 16, fail safe assenbly 18, and
mechani cal override system 32. First end 20 of fai
[00143 aFRuredBSiS @ity skSidnsl GO BEL Ve dcfiatta i aﬁ@défri&e?syst@ﬁd:onstmcted in
22 of fail safe assenbly 18 is coupled to closure

accoftRAAYithldnbokinRaflof @ tink@hfidn; 16 |1 s connected to second
end 24 of fail safe assenbly 18 by a nechanica

[0015pV Bighitedeis § Yati8 BeibnalR8ER bf 4 Pilvd R MatoP whth @H oferdde Syt constructed in
safe assenbly 18 conpri ses
accordance with embodiments of the invention; and
{0016] Figure 5 is a partial sectional view of a valve actuator with an override system-constructed in
accordance with embodiments of the invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[6017] Referring now to Figure 1, valve system 10 comprises valve body 12, closure member 14,

linear actuator 16, fail safe assembly 18, and mechanical override system 32. First end 20 of fail safe

assembly 18 is connected to valve body 12. Rod 22 of fail safe assembly 18 is coupled to closure

* member 14. Linear actuator 16 is connected to second end 24 of fail safe assembly I8 by a

mechanical override system 32. Referring now to Figure 2, fail safe assembly 18 comprises -
cylindrical body 26, piston 28, and spring 30. Piston 28 forms receptacle 40 and closely engages the

inner surface of body 26. Rod 22 is connected to one end of piston 28. Spring 30 is disposed

between first end 20 and piston 28 so as to bias the piston toward second end 24.

3
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cylindrical body 26, piston 28, and spring 30. Piston
28 fornms receptacle 40 and cl osely engages the inner
surface of body 26. Rod 22 is connected to one end of
pi ston 28. Spring 30 is disposed between first end 20
and piston 28 so as to bias the piston toward second
end 24. 3 148996.01/1600. 12400 [ 0018] Piston 28
operates in a pressure-bal anced node where the
hydraulic fluid noves across the piston through

(001§, itk 2 afsrados 1@ BB bHences 106 vikeks tholayirpbe Bl moves across the

. certain enbodi ments, piston 28 may also conprise

Pistoiyidrqugh ganular |cap 44 perwseigbomiptonzmd thedit 2G| Inosertainginpodigrents, piston 28
fl ow through the piston. Annular gap 34 and fluid

mayjaises sepaRtsy pddisionph fluisk passagewaysod athat ellave fluid; tot flavh ghrpughyihe piston.
of fluid across piston 28 and thus limt the speed at

Annylar g#p Y4read Sleistrorsageanpys 3 amay be 8030 }s Reésgict thedlowal/ il across piston
Figure 3, receptacle 40 receives a portion of |inear

28 ap¢ thya lipt theaspeddat whish thegisteobediravel. over ri de assenbly 18
by mechani cal override system 32. Figure 3 shows val ve

[001Ys efristing aQw it Figureed,r medpedlepd(s rdckives avipettien pif dinem a2@aios 16 that is
posi tioned toward second end 24 and spring 30 is

connsried rtd edrerriflo asfeinbly 3 byunehascdeivetide syitera2. aBigumt Brshows valve
16 is activated and rod 46 extends fromthe actuator,

assemblyslifonm rétracted pesitidndvhefeqR28] 28s gusitonéd shvawbssevaldweRd 24 and spring 30
assenbly 10 in an extended position where piston 28 is

is expasietli Foelift cloewa h@dmber LY, lingad aR0at@@ istivitgd 2 rod 46 extends from the
col l apsed. Piston 28 is noved toward first end 20 by

actuitbig as dpenad Figaredf actuator 16. Actuator 16 extends rod
46 that bears against rod 22 that is connected to

[002)i Flgare 28hovwkhealveDassdiitly 10fin ph Sk@AdedSpokBm inthefel fistbn €8s positioned
20 conpresses spring 30. As actuator 16 retracts rod

towadd firS [Ehil 170 2 sPHENSS iPballapied 2 SPikioaR ds SREENEbwaRT fird end 20 by the
and the initial position as showmn in Figure 3. [0021]

operdtitiSof otuGloPN6.28cRNGr KPEItEs 364 MPBLEERR 2findt hBD? uRelsQonnected to
devi ce where spring 30 pushes piston 28 toward second

pisto@ 8. 2PhelilbRE®nt Ahidéh 28 to4tERAEEnd fméﬁﬂxﬂr&@érspﬁﬁ% YAt AL actuator 16
16. Rod 46 of actuator 16 may also be coupled to

retraPts 880045, $&ing0pulRabistoR 28 Rbvedr@ Bec® RN U8 thel iRitiGIYPAIBh as shown in
the speed at which rod 46 retracts.

Figure 3.

{00211 Thus, piston 28 and spring 30 operates as a fail-safe device where spring 30 pushes piston 28
toward second end 24 unless rod 46 is extended from linear actuator 16. Rod 46 of actuator 16 may

also be coupled fo piston 28 such that the piston can be used to control the speed at which rod 46

relracts.

{0022] Mechanical override system 32 maintains the position of actuator 16 relative to valve body
12 so that the extension of rod 46 places closure member 14 in the proper position. Mechanical
override system 32 also allows actuator 16 to be moved relative to valve body 12 so as to move
closure member 14 when rod 46 can not be extended due to component malfunction or other failure.
Mechanical override system 32 may comprise a gear system, screw drive, or other mechanically

4
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[0022] Mechani cal override system 32 naintains the
position of actuator 16 relative to valve body 12 so
that the extension of rod 46 places closure nenber 14
in the proper position. Mechanical override system 32
al so allows actuator 16 to be noved relative to val ve
body 12 so as to nove closure nenber 14 when rod 46
can not be extended due to conponent mal function or
other failure. Mechanical override system 32 may
activaggifrauslation gechanisy dhab gan mevesgtuatar L6, withrsufficieat force to compress spring
mechanically 4 148996.01/1600. 12400 acti vated
30 andohift slopwrn mirdbnid svithicheedvecbadynidy Mechanigalt overrids spiterh 32 may also
sufficient force to conpress spring 30 and shift
comprigssam RO Yriertace that aljowk fhe meshangcaboraypridb 2ydvins bl operated by an ROV.
override system 32 nay al so conprise an ROV interface
[00231h efetinm apw tid Eigomch ami calbodivent oftmedysitad wvermidd eystem 32 comprises
operated by an ROV. [0023] Referring nowto Figure 5,
retaipered Og siilid dingr6hthagsf S4npehassernbly S6uhieaded @ods 34 aide 3 60, and drive rod 62.
conprises retainer 50, split ring 52, base 54, gear
Basa%tbie rxkbly 6@ipladho tadediofitaxy 38, Sylitircle SP enhapé, linesActditon B and is held
rod 62. Base 54 is fixably coupled to the end of body
in plaée bySptairter 60 tigt 5 Alidablyan@mtedditn dagaded tod FBand ghidad 60S Gear assembly
held in place by retainer 50 that is slidably nounted
compiiset drieaghari64 tet 5 @noanidd gldrile rod a0 6RY trdveRig @aS6dhhdengages threaded
conprises drive gear 64 that is nounted to drive rog
rod B Buiek dod #2 bhd RORQV diiterfie 6B Allat ANGAGRROVEAMRE the k@Tand operate the
58. Drive rod 62 has an ROV interface 68 that all ows
meclkanicBRDetrilesodtah e the rod and operate the nechanica
override system [0024] As drive rod 62 is rotated,
[o024)r Av @rige aid €34is r6ktad, Bivé pAY 6l irdtateORMelifbgeal BE TRI RIakiBA of traveling
of traveling gear 66 causes it to nove al ong threaded

gear 66 dais8s it RUHBVd Worlpgth@hde8 o8B, heNe ke RAZE5PBwaliDase 54. As retainer 50
retai.ner 50 noves, linear actuator 16 is noved toward

movesQliNdar Bstehitor13 is MOVEAISHARE DEVERIdNY, RthpalienE PR 30 and moving cl
closure nenber 14 within Fhqualve 6§%yn€§¥?ge ?ﬁl??ymgcomue

memB&! L Riin RRSValveMadPlo dib M&%céate??@ﬁti&%ﬁﬁ%&%’ f.5@ea{¥%¥s§mﬁiy 56 may

preferably be a self-1ocking systemthat nmail nt al

prefe}elb%r POS LI sygtiefﬁqgaft walF R thd ?gﬁﬁﬁnl[clg 6@%&%{5@"‘*6 uﬁ%l drive rod

is rotated in the opposite direct

62 is\V&thiv8 irSihs bessilOdikakoPe actuated in a first node (as
shown in Figure 4), where linear actuator 16 extends

{0025¥ gﬁ"ﬁg‘é‘?g‘a %étg%ﬁ]{)%\ﬂ%g Q&ﬁﬁ%tg@ ngzg ﬁh?%ﬁg (Jsisflg&m &nﬂgtﬁ‘g 4?,fwhere linear
actuator 16 extends rod 46 so as to move piston 28 toward first end 20 of fail safe assembly 18. In
the first mode, the position of linear actuator 16 refative to valve body 12 is maintained by override
system 32. Valve system 10 can also be actuated in a second mode (as shown in Figure 5), where
linear actuator 16 is moved relative to valve body 12 by mechanical override system 32. The

movement of linear actuator 16 moves piston 28 toward first end 20 of fail safe assembly 18.

[0026] Mechanical override system may utilize any of a number of mechanical systems to move the

linear actuator and shift the position of the closure member. For example, a mechanical override

system may use a geared or threaded system that transforms rotational motion into linear translation

5
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the first node, the position of linear actuator 16
relative to valve body 12 is maintai ned by override
system 32. Val ve system 10 can al so be actuated in a
second node (as shown in Figure 5), where |inear
actuator 16 is noved relative to valve body 12 by
nmechani cal override system 32. The novenent of |inear
actuator 16 noves piston 28 toward first end 20 of
fail safe assenbly 18. [0026] Mechani cal override
of t‘%f”é’mf-ng&'}wﬁ prerha ya‘a%fr‘rrl[ﬁiﬁ S&?t%mm%sf costprise examplchyidraulic rams or other
systens tQ9 nove the |inear actuator and shift the
“’pepﬁ%g‘ic?sitﬂﬁ“ fthe lgwaracwaere nember. For exanple, a
mechani cal  override system may use a geared or
100271, Vehilge drrefSyest e frobediments qofs ki nigvensiont haysabespotshewn j ando described,
linear translation 5 148996.01/1600.12400 of the
modifications hereafroar be wradh dui anal skdlpd i theears yishawsleprting from the scope or
conprise external hydraulic ranms or other type
teackjpg o€ dlys fnyepfipsh Thee emberiments desgrbal herdid G2 exéfildrg only and are not
. .preferred enbodi ments of this invention have been
limitityge \Many varigtiose aidonetlificationli ¢fi thetytomsint hppagais arapossible and are within
made by one skilled in the art w thout departing from
the spope of giggeveotion. t Barchampjeahe tehitise limeesitrisad varidve parts, the materials from
enbodi nents descri bed herein are exenplary only and
whichrthe masious Ipartsi are mgide,Mandyothea ipemtie@riscaarte vanied, fsodatig asthe mechanical
of the system and apparatus are possible and are
overmiflet #tiparatus etais dlapsivafitagds eliscmssehbdrein. AeoordimgBiHeascoch® protection is
relative di nensions of various parts, the materials
not lfmigaeh to e enbotlhveentsades@ibed hareins batrie onifdignited s thé biefins that follow, the
paranmeters can be varied, so |ong as the mechanica
scopovewhitldehal probida blll squi el anits o f teasubjdat amittagashdilsitys sed
herein. Accordingly, the scope of protection is not
limted to the enbodi nents described herein, but is
only limted by the clains that follow, the scope of
whi ch shall include all equivalents of the subject
matter of the clains. 6 148996.01/1600. 12400 7
CLAIMS 1. A valve system conpri sing:
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a closure nmenber that is linearly translatable wthin
a val ve body; a fail safe assenbly having a first end
that is connected to the valve body and a first rod
menber that is connected to said closure nenber; a
i near actuator engaged with a second end of said fai
safe assenbly, wherein said |inear actuator is
operable to nove the first rod nenber; and a
mechani cal override systemjconnecting said |inear
actuator to said fail safe assenbly, wherein said
mechani cal override syste€paivs operable to nove the
linear actuator relative to the valve body. 2. The
Val veAyylst ysreotongprizings 1, wherein said fail safe
assenbly is operable to translate said closure nmenber
i nde peticiarimeoberaloe isdinesoly tradslatble rithinaeave Bay;uat or, 3.
The val ve system of either of clains | or 2, wherein.
sai d 4 fail eale ametlipbaying adivstend thetsis eona@ednslthe VslveTBRIPQAd a
that is operable to nove the first rod nenber. 4. The
Vigst 1 meprher that io fonpecsddiie Sid aldserc@iembsai d' val ve system has
a first node, wherein the second rod nenber extends
f r om &lHieer aptupterangaged with arsecond ers! of caidrinifesafe absemblly Oeherain
menber within the valve body, and a second node,
Fbinesr actaater ds aperakle o raaye thatfiot radsnembereahd el at i ve so
said val ve body so as to nove said cl osure nenber
Wi t hidrmechanicphpvperide susjem sonnguting vaid Vineas petvabon to Saidifyil safe
recedi ng clajm wherein said nechanical override
g"f’?@ m“@%ﬁ‘ﬁrﬁ%’e@“&a‘ﬁ%r‘“’w@q Bisempls rapphlkie to movets bnear
s?id Iinear actuator relative to the valve body. 8
KhiatprElat g i the ¥ehoflY-of any preceding claim wherein
said fail safe assenbly conprises: a cylindrical body
coupled to the val ve body; and a piston connected to

he fjrst rod ne . and_sealingly engaged with said
eyl i fl{ger i"%‘éﬁ SYS'&] !}bc?axm al, where% saidgfa% safe %ssgmbiy is operable to

translate said closure member independent of operation of said linear actuator.

3 The valve sysiem of either of claims 1 or 2, wherein said linear actuator

comprises a second rod member that is operable to move the first rod member.

4. . The valve system of claim 3, wherein said valve system has a first mode, wherein
the second rod member extends from said linear actuator so as to move said closure
member within the valve body, and a second mode, whereiit said linear actuator is moved

telative so said valve body so as to move said closure member within the valve body.

5. The valve system of any preceding claim, wherein said mechanical override
system comprises a gear system operable to transiate said linear actwator relative to the - '

 valve body.



7. The valve systemof claim6 wherein said fail safe
assenbly further conprises a spring disposed within
"said cylindrical body, wherein said spring biases said
piston toward the second end of said fail safe
assenbly. 8. The valve systemof either of clains 6 or
7, wherein a portion of said linear actuator is
di sposed within said piston. 9. The val ve system of
any preceding claim furtheg conprising an ROV
interface operable to actuate said nechanica
override system 10. The use of a valve system
according to any of claims | to 9 in a hydrocarbon
poducTheoralve nayttarh | cditang iprecdding dikien, twhereinf said @ifnakOassembly
wherein the installation is a subsea installation.
ABSTRAMST MECHANI CAL OVERRI DE A val ve system
conprising a closure nenber that is linearly
t r ans| xxybiskieal bodyleoupled tosthe valvelbodiyand A fail safe
assenbly is connected to the valve body and a first
rod men@jen ednatctadsto dn fist teddméntbet st sealinpdyu ergaged ndaielr said)\
l'inear actuator is novably connected to the fail safe
aMiadrisehpodyad i s operable to nove the first rod
menber. A nmechani cal override systemis connected to
the linear actuator and is operable to nove the
I%near actuator relative to the valve body. Fig. 1

The valve system of claim 6 wherein said fail safe assembly further comprises a
spring disposed within said cylindrical body, wherein said spring biases said piston

toward the second end of said fail safe assembly.

8 The valve system of either of claims 6 or 7, wherein a portion of said linear

. actuator is disposed within said piston.

9. The valve system of any preceding claim, further comprising an ROV interface

operable to actuate said mechanical override system,

S

10.  The use of a valve system according to any. of claims 1 to 9 in a hydrocarbon

production installation.

a 1'1'- _'thus‘e of claim 10, whereir_x the installation is a subsea installation,



