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 RESABRPISGHBDERALILIYSPGNSOREDONT I 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

fooosjherht | Ravektf intentlsa bldeés %dnbk‘aﬂy & vAIRe adty g U INIGre Apdciially, Sthe present
of the pressure contro equi pnent. [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

the conponents operate, the distance from the
000f)! 3G QiR GRAbALLd Nbha gkefOQ REYs&d hﬁﬂ@ca%ﬁ p?o&él@t’idnesty)s’teﬂg have led to a

ot her constraints. Thus, as water depth an
demand for high performance control systems to operate subsea pressure control equipment, such as

valves and chokes. Hydraulic actuators 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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field size increases, the limts of hydraulic contro
systens becone an increasing issue. Further, even
148996. 01/ 1600. 12400 1 when the use of a hydraulic
control systemis technically feasible, the cost of
the systemmy preclude its use in a smaller or
margi nal field. 100061 In order to provide an
alternative to hydraulic control systens, ful
ctrical control systens, . including electric
Whglc Uats rog 2 ﬁ%‘g"’élhﬁ ggﬂﬁ VP pedec {Yegés@% the|cpstrrf thp system may
ressurized hydraulic fluid to actuate the pressure
pm@%%lﬁﬁpegﬁﬁﬁ%ﬁgﬁFg?”%W%g%Fical actuators are supplied
ith a | ectric current. The_ reliance on electric
o0, P s S 70 Gty ot usel fagerny, dgleooa control systems,
. especjally over |on dj stances and in deep water.
mC‘f’g‘géf CHEG aRugiPEHhayp geanqea%lppeéo Abstesrl of yelyingren pressurized hydraulic fluid
actuators, many operators still desire sone sort of
to agate dhg prRssire srhtERhsomppnepiplestricalacstarnise supplied witk ai plectric current,
the case of failure of the electric actuator or
The; prfiance ot iR PupEe @apploy 61 mpeeied | rewbnseutimesn tespecially over long
. certain applications, an operator nay want to be able
distgnges, 3/ p fgf@ WakeE el ectrical control system and operate
a val ve, or sonme other conponents, via renote.
[0003k, fvah i cdgctrispl eontrol; systemsy end aasintors namy @perafotshstib desire some sort of
renptely operated vehicle (ROV). [00081 Thus, there
systerg (gt dlows dereaperation) off Bleastuatorshinckbe ane o figihra bf thef ddéctric actuator or
. allow ng operation of subsea actuators that overcone
Integpptiondp therpply o€ glodtriep! diufrénit.c dn tirgi apiplidations; av bpkiraigr may want to be
nore advant ageous overall results. SUVWWARY OF THE
ableREFERE therNBOBIVEMTS! FBEA0 ind yeraerb odivapit smefotidd @omponents, via
present invention are directed toward nethods and
remefp pparafiansor fliect fnterveativig ssohsts svithaiaBmotelyiopera@d odadE ROV).
menber that is linearly translatabhle within a valve
[0008] 0 dYrus, Abdrairkmaissad ecak veddvelppi eth@l A tapphritos tdrealddingCoperation of
body and a first rod nenber that is connected to the
subsed obrators that overcome some of the foregoing difficulties while providing more

advantageous overall results.
SUMMARY OF THE PREFERRED EMBODIMENTS

[0009] The embodiments of the present invention are directed toward methods and apparatus for a
.Valve system comprising a closure member that is linearly transl;atabie 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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menber. A linear actuator is novably connected to the
fail safe assenbly and is operable to nove the first
rod menber by noving the linear actuator relative to
t he val ve body. A nechanical override systemis
connected to the linear actuator and is operable to
nove the linear actuator relative to the valve body.
[ 00101 Thus, the present invention conprises,a
conmbi nation of features and advantages that enable it
as othgr depitrese wall baradily appaset donthase slg'ngm e \artcepon r@ding the following
vari ous characteristics descri bed above, as well 2
detailefig gowriptign] g ghel prplired senghodimentse of dhree énvention] apd by referring to the
readi |y apparent to those skilled in the art upon
accoppaayipgydrawimes.ol | owi ng  detail ed description of the
preferred enbodi nents of the invention, and by
referring to tBRIERPESGRENJONOIITRARDRSSWINERS EF
DESCRI PTI ON OF THE DRAW NGS [ 0011] For a nore detail ed
[001de&or iapnomendetfiled hiescpipidreof ¢t prfrodd rmerbdiofent bie ther grsent invention,
invention, reference will now be nmade to the
referamasonif] anyiba gnade mhagsompdnging idrawidgBOdiReifei gure 1 is a
partial sectional view of a valve actuator with an
[0017)v Figuredieis aypattdlnectinask viewe b4 vilve acan®d wd@nea @ vatildsystem constructed in
enbodi nents of the invention; !'C) [0013] Figure 2 is a
accoplandd with aatelinmel of Hedivenfioran overri de system
constructed in accordance with enbodinments of the
[0013) NFigntd DY a pEdlddectiongliviewofi 4 dvepile tsh@ém $66&MEaEER N ¥cBMance with
of a valve actuator with an override system
emb&disits btthethvétionaccor dance with enbodi nents of the
invention; [0015] Figure 4 is a partial sectional view
[0014pT Fiupecd ¥ @ é)@l_@f&llb%&iﬂfnal\/\f}i&h o BNVAVEShiathe with Sh @Mrride system constructed in
constructed in :

accordance with embodiments of the invention;

[0015] Figure 4 is a partial sectional view of a valve actuator with an override system constructed in
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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accordance wi th enbodi nents of the invention; and
[0016] Figure 5 is a partial sectional view of a valve
actuator with an override system constructed in
accordance wi th enbodi nents of the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS [ 0017]
Referring nowto Figure 1, valve system 10 conpri ses
valve body 12, closure nenber 14, |inear actuator 16,
ai | safe assenbly 18, and mechani cal override system
[001§2 Pigten 28 opergiesip agressuse-balanped mode gt the hglrqudic fluid moves across the
. connected to valve body 12. Rod 22 of fail safe
Pistepstheqpgh ynnudarjeap 34 besveen the pisfonsnd dodydfrb by cettain epibpdizpents, piston 28
actuator 16 is connected to second end 24 of fail safe
may,alse geynprise dpijiona! s prssAgewysodfe that aldovs fluidetm f3pw through the piston.
Referring nowto Figure 2, fail safe assenbly 18
Anngleran Mewd flgid rassdganess 3 boaybogzedd 81 tonesE B thefidway flisigicross piston
30. Piston 28 forms receptacle 40 and cl osely engages
28 apdhthus lipstdhe sperdiagwbich thelpistiyn 18§ trReldl 22 i s connected to
one end of piston 28. Spring 30 is disposed between
[0019)i Referangin® tafigups 3t oeepR8lest) ascives biparsion € lipestaotator 16 that is
toward second end 24. 3 148996.01/1600. 12400 [ 0018]
conteetsd dn RBridp esmibly 1§ ba mechssical exvieaidarsgsem rA2deFigher & shows valve
the hydraulic fluid noves across the piston through
assemhlyulOain a getpctsd pdsittonerdiaret fieorpl S5k ositonad bwodyd seBondleAd 24 and spring 30
certain enbodi nents, piston 28 may al so conprise
is expatdietli Toahiftfclosurd neadsalge iasas adtatdiatis adtvaned fdduodl46 extends from the
flow through the piston. Annular gap 34 and fluid
actupars sagewaystighredny be sized so as to restrict the flow
of fluid across piston 28 and thus |linmt the speed at
[eo20ph Fipard Meh@isStave aBembly a0 eh an[RQA&dd (Refioh WHa@ pistsh RO is positioned
Figure 3, receptacle 40 receives a portion of |inear

towadd fie@tepd 20GantiNpting 30 iCedRpaedPikion Q¥ 6% hiodal asaRITAlY edd20 by the
by mechani cal override system 32. Figure 3 shows val ve

operdfonedThicthathP 16.N Aduktet [@&HaMs POBIS 1HaMbMRQLESinRIrsd 97 taBis! Bnnected to
positioned toward second end 24 and spring 30

piston 28. The movement of piston 28 toward first end 20 compresses spring 30. As actuator 16

retracts rod 46, spring 30 pushes piston 28 toward second end 24 and the initial position as shown in

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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i s expanded. To shift closure nenber 14, |inear
actuator 16 is activated and rod 46 extends fromthe
actuator, as shown in Figure 4. [0020] Figure 4 shows
val ve assenbly 10 in an extended position where piston
28 is positioned toward first end 20 and spring 30 is
col l apsed. Piston 28 is noved toward first end 20 by
the operation of actuator 16. Actuator 16 extends rod
46 that bears against rod 22 that is connected to

actipited Eppslation mpchapys dhnb man wpvepdcstatsn 10 8vithowméficibnf forestto epmipress spring
20 conpresses spring 30. As actuator 16 retracts rod

30 apd, shiff clopige wmbes b svithinsvadve Byt Gublechagisglonemilecky@dm 32 may also
and the initial position as showmn in Figure 3. [0021]

comprigpsan RPY inderfapg tharallowp thempcB@impercaidesysen & Heaiptrasd be an ROV,
devi ce where spring 30 pushes piston 28 toward second

[0028n Refeqrigmhess 4o Figred$ dns eesbbdimdadoff mesimbical @@erride sysenD B2 comprises
16. Rod 46 of actuator 16 may also be coupled to

retaipersYOo spli2 8ing 62 fhaselfeft geahassghlsly 66, thanddd eodiS% duideordd@o} &mdl drive rod 62.
the speed at which rod 46 retracts. [0022] Mechanica

Baso¥ess fixdely squptedriv 82 endidfittody 06. Sl ripe S2 thgpesdfne@CbiubOT6 and is held
16 relative to valve body 12 so that the extension of

in plagbyhBtaplea 6@ thacks ehdably mamidro fideaded tddeS8pAO PEile rod 60. Gear assembly
position. Mechanical override system 32 also allows

compudes dtioy geh6564 thabie mvnuted to' di@trbd 60 b Mok a6 thet m@ages threaded
as to nove closure nenber 14 when rod 46 can not be

rod £t Bivkedd 80 dad o ROVEIREERE 688k WIlGHd MROV tOFJARE the rod and operate the
failure. Mechanical override system 32 may conprise a

meclpmivhl GyaideRystaar ew drive, or other nmechanically 4
148996. 01/ 1600. 12400 activated transl ati on mechani sm

[0024) hik deige radi0oReis 26htd idive dhr Bl ktatSitirdveGn e Rar BOT TR fofhtion of traveling
conpress spring 30 and shift closure nenber 14 within

gear 66 le¥BeDR &Y mdve MapNBREdA rodYE 'i)ﬁékﬁi% 1MFESD B%afiBsePd4S As retainer 50
conprise an ROV interface that allows the nechanica

movéY Bhidak 88uaHI6ebRdRSHRB 0413 BRiyRY, dmpRMng spring 30 and moving closure
member 14 within the valve body to the fully actuated position of Figure 5. Gear assembly 56 may
preferably be a self-locking system that will maintain the position of linear actuator 16 until drive rod
62 is rotated in the opposite direction.

{00251 Thus, valve system 10 can be actuated in a first mode (as shown in Figure 4), where 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

148996.01/1600.12400



[0023] Referring nowto Figure 5 one enbodi nent of
nmechani cal override system 32 conprises retainer 50,
split ring 52, base 54, gear assenbly 56, threaded rod
58, guide rod 60, and drive rod 62. Base 54 is
fixably coupled to the end of body 26. Split ring 52
engages |linear actuator 16 and is held in place by
retainer 50 that is slidably nounted to threaded rod
58 and guide rod 60. Gear assenbly conprises drive
of theacpiaos mechapigalvaride SYSIEmS ¥ epmmsise grigmel hydeulin gims or other
gear 66 that engages threaded rod 58. Drive rod 62
typelggicegfo pesh the {nsprasiatoss t hat al l ows an ROV to rotate
the rod and operate the nechanical override system
to2floYhile  meeteryerly emperiments i of (thjs ginmentionr haye fecar sBawn and described,
rotates traveling gear 66. The rotation of traveling
modifications ghereni car bp tma\%e byoane shilloddp therastwéhout ddpB@ng from the scope or
)ushing retai ner 50 toward base 54. As retainer 50
teac ©f thip jipysntiong c The pwbodigents desstibed hayeim rade vedmydarp ealy and are not
. .12, conpressing spring 30 and noving closure menber
limiting. \Wlary; variatioas 9ng) medifientipns of theheystew] ang} aprranast awel possible and are within
position of Figure 5. Gear assenbly 56 may preferably
the spepepf dhelifvepidark | Fey esyoplesthe redativevliniensierisf Ranipus paxts, the materials from
position of linear actuator 16 until drive rod 62 is
whichdhe vastbus partshare apydesindeotigtir ipemtriers. cap(@2Gtied; rodong/ad the mechanical
system 10 can be actuated in a first node (as shown in
overfidegapparaity retgih éheeadvanteges dissodserhbayein.] G cexrtlimplys theadoptbol $Potection is
as to nove piston 28 toward first end 20 of fail safe
not lgmicdrtblthe dghodinmentst descrfbied itrehmbhet, is bhig lindeid thyahe olhims that follow, the
| inear actuator 16 relative to valve body 12 is
scoperaf witich shell irs{udo ukk equiddentssof sticahjda maviad ofehsylsitem 10 can
al so be actuated in a second node (as shown in Figure
5), where |linear actuator 16 is noved relative to -
val ve body 12 by nechani cal override system 32. The
novenment of |inear actuator 16 noves piston 28 toward
first end 20 of fail safe assenbly 18. [0026]
Mechani cal override systemmy utilize any of a nunber
of mechani cal systens to nove the |I|inear actuator and
shift the position of the closure nenber. For exanple,
a nechani cal override systemnmay use a geared or
t hreaded systemthat transforns rotational notion into
linear translation
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5 148996. 01/ 1600. 12400 of the actuator. O her
mechani cal override systens may conprise externa
hydraulic rams or other type devices to push the

i near actuator. 100271 Wil e preferred enbodi nents of
this invention have been shown and descri bed,
nodi fi cations thereof can be nmade by one skilled in
the art without departing fromthe scope or teaching
of this invention. The enbqgdi nents descri bed herein
are exenplary only and are not |limting. Many

vari ations and nodifi catcoapiof the system and
apparatus are possible and are within the scope of

tlhe i Awalmt system cdnaprisinganpl e, the rel ative di nensi ons of
various parts, the materials from which the various
par t sz elesaremechber thian i liotdng tratableBilithing valagbdag: vari ed, so
| ong as the nmechanical override apparatus retain the
advant aijeafe dissxhlisbaihgheiraiend thicie conblécrg |ty the tvitee BegRRd OF
protection is not limted to the enbodi nents

dessof miswber that ie canpedtrdtio $aid aboslinyg rleinbérs ed by t he cl ai ns
that follow, the scope of which shall include al

equi Vialinsstastuger anpaged with @ secondatridenf said faflvafe absainbly, witsrein
148996. 01/ 1600. 12400 7 CLAIMS 1. A valve system
Ralhifpesr astpater ispperiabla torreovetheifiest radmembersandi near | y
translatable within a valve body; a fail safe assenbly
havi Agnghiicakevesida sysim conseqting said finwdr niuatdndo vaitl fail fa6dly
and first rod nmenber that is connected to said
Bpegblyy aMprERaId. mechpnicel averride shstemr is camerakje do wiové: the linear

ascagt%pr%lat?vrg:qo &Lvaﬁx?el b%d)fl.al | safe assenbly, wherein

2. The valve system of claim 1, wherein said fail safe assembly 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.



said linear actuator is operable to nove the first rod
menber; and a nmechani cal override system connecti ng
"said linear actuator to said fail safe assenbly,
wherei n said nechanical override systemis operable to
nove the |inear actuator relative to the valve body.
2. The valve systemof claiml1l, wherein said fail safe
assenbly is operable to translate said closure nmenber
i ndependent of operation of8said |inear actuator, 3.
The val ve system of either of clains | or 2, wherein
said |inear actuator conprises a second rod nenber
that is operable to nove the first rod nenber. 4. The
vél ve Bigstabm systens | ofli any Precudigy efaim, Whbdinvald Qilsukd SRkae
a first node, wherein the second rod nmenber extends

f comprisesi d | i near actuator so as to nove said closure
menber within the val ve body, and a second node,

wher eiatybuirichl bodyeaupleddd thavave biody; amved rel ative so
said val ve body so as to nove said closure nmenber

wi t hi rt pisten ganecgedidodle it roiheeviet wel spkipbenghged nyith said
precedi ng claim wherein said nmechanical override
sdipdieridedpr i ses a gear system operable to translate
said linear actuator relative to the valve body. 8

6. The val ve system of any preceding claim wherein
said fail safe assenbl conprises: a cylindrical body
cbupl de yabversyeny eff alaim reingiaid fail pestsemblydinthee tanprise a
the first rod menber and sealingly engaged with said
P, disoged) wilhinyseid pylingrical bedyy avhergittsaich spfing: biagems@d piston

v¥her§i n said fail safe assenbly further conprises a
oward 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.

o 1'1'- . The use of claim 10, wherein the installation is a subsea installation,



spring disposed within said cylindrical body, wherein
said spring biases said piston toward the second end
of said fail safe assenbly. 8. The val ve system of
either of clains 6 or 7, wherein a portion of said
linear actuator is disposed within said piston. 9.
The val ve system of any preceding claim further
corrpf‘\F3§T—'1ﬁ@C£n ROV interface operable to actuate said
mechani.cal _oQverrjde system 10. The use of a valve
syst@ﬁpﬁg%&@?nﬁww of claims | to 9 in a
hydr,ocar bon roduction installation, 11 The use of
cl ama%,sym WRRTSIIg @ clqwie Anambey e it kinearly trpnstagable within a valve body.
Aia stallation. ABSTRACT MECHANI CAL OVERRI DE A val ve
gﬁiﬁ‘ AEBRETS somgeted o) the valee badisad a fisgrod memberehatliy connected to the
transl %tabl e wthin a valve body. A fail safe
closyire mepber- A linegnardiatas ds mavablyecopagoted t thefaibsade zeséribly and is operable to
rod nenber that is connected to the closure nenber. A
mope g dirst Aot embsr. Asmerboripdl prertdnestends comedted foatht lisaf ectuator and is
assenbly and is operable to nove the first rod '
opegahitemova thedinparartaatpr islative fodkes vaivstbedy.i s connected to
the linear actuator and is operable to nove the
| inear actuator relative to the valve body. Fig. 1

Fig, 1
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