MECHANI CAL OVERRI DE CROSS- REFERENCE TO RELATED

APPLI CATIONS [00011 Not Applicable. 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 AﬁRSﬁC%LQ9VtﬁRﬂDEhe pr esent

invention relates to override systens for subsea val ve
applications. [00041 I ncreasing performnce denmands
for subsea hydrocarbon production systens have led to

a demand {QoRLGFHRENEG 18 “ﬁéﬂ!\?ﬂu %&%‘Iﬁﬁ to

oper ate subsea pressure control equil such as

[mmuvﬁhﬂﬁﬁlﬁﬂﬁcChOKGS Hydraul i c actuators are used to
oper a 5 many of the pressure control equi prment used

subsea. ﬁ@;ﬁ%&@ I ied to
t he hydrau?r c ac Eﬁﬁ[lg: M}% Bﬁ"‘?‘ i[rfrhgs contr ol
systemor an el ectro rau ysten1 Di rect

ontrol systens prOV|des pressuri zed
[mmnh¥@ ﬁhl&m Iurd directly fromthe surface to the

subsea val ve actuators draulic contro
systens utiIize electrﬁégﬂéﬁé s transmtted to an
ctrlc act uat ed va nifold th contr
oo KB lebHE o ﬁ%*rf i et HY %@Wgsg 8§flqn§:r ;@erﬁazlfyor%e present
1nvent%8rrrtfigﬁ% L(grés tggzﬁ syé@{ng E?)'posrprgw Vi gﬁﬁuators gtill more specifically,
el ectrohydraul ic control sy steﬂg affected by a
the Pf‘rﬁ?mﬂléfrﬂ relafes @roge ASISIEI Y orﬂr%rppa@a&pﬂs . n whi ch

conp nents operate, the distance from
100041 FsF 1dpmgpds Her %Iﬁaqaahyrl@ﬁarb%rhemauc\rlar .sweynsdrave led to a

ther constralnts Thus, as water depth and
demand for high performance control systems to operate subsea pressure control equipment, such as

valves and chokes. Hydraulic actuators arc 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.

[0005] 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 ciistance 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 issuc. Further, even
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field size increases, the limts of hydraulic contro
systems 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 systemmay preclude its use in a smaller or
marginal field. [00061 In order to provide an
alternative to hydraulic control systens, ful
whem tfectsei dad hpbaticalonSylsdyens, is thdbalcbitl} RGsiBleCBk!doSt of the system may
actuators, have been devel oped. Instead of relying on

preclpdessuse izedndiipcirantirgital fleldl d  to actuate the pressure
control conponents, electrical actuators are supplied

[0006 Infprdet t@proCids hCalttfati®dto. hydrhike EdtrblASi6mO BulCLI&GLLAY Control systems,
current can allow for inproved response. tines,

incluéiBp ekeic layuRl have Been dbvalbHaAC Gast@abr irdlyideep pi’é@%!ﬁ&ed hydraulic fluid
[00071 Even with electrical control systens an

to ac@ifeURd FreSure FBAYO] @&ﬁ%tﬁfeﬂtﬁ,selémd_ai aclBRd Sre §t§%ﬁec§ Rkth afblectric current.
systemthat allows for operation of the tuators in

- The tdliendza&e cRbtrit adutrbktCcaff allde f&! Bfdved t Qe esneciall |
) interrupfion in thecsu%ply ofﬁg%egtH?%h#écur?éﬁ?gwpgrcwm‘Ong
abl e

distared indiin d@PRJategat i ons, an operator may want to be
to override the electrical control system and operate

[00072 DA@h \WEth e‘PJctrﬁer@%nQ&rk%telﬁQ ﬁ&?&%ﬂ&cﬁs, Yidnd o LSO Gill desire some sort of
gs W tﬁ'] a

operation or direct intervention, ‘suc

systeth 8RR 8b¥s RIpRlach ¥EhkGfal e E%Q%%meﬁ‘# %{ thtghegcﬁ-ic actuator or
remai ns a need to devel op nethods and appar at u 0
rcone

10 S8 L0 B LR B R v
R i R o
remorE SRR oc MYET bl BhE s FUf oy Epfea el
ono TTIRE g by BS°E o PRLRZELE ALLTLCR SRS erion o
subseag l%gésﬁﬁt?%d fht f éJelsctomréogomne? 0 etr:het oarggolinsg %(i) 125&}3; %vhtilg })rrg)siding more
advantageous overall results.

SUMMARY OF THE PREFERRED EMBODIMENTS
[0009] The embodiments of the pfesent invention are directed toward methods and apparatus for a
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 actvator 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

as otlfef 'i@a'nﬂékt QI b0 eJdﬁ?taH zﬁélt QS‘ thffélg%laﬁ&?gle&l ta.tlltaig oﬁ ir% {h'c following

to overcome various problems o prior evli

[ h f C b S I
T R e

g&ﬂﬁ rent to those skilled in the art upon
ammn&ca |nga?ﬂg@follomnng detail ed description of the

pref erred embagiiPRESCRIPTIAR difEEHROANRA oY

referring to accompanyi ng raMAngs

[OOIIIDE§‘C§|IE I q\ltaq:d TE'S%I‘IBQ'@ W(')i‘\l%e éreﬁg(%lcm rchgle{;ﬁo %)ﬁ g%eﬁrgssegle t1nvent10n,

descrlp ' on referred
i b de to the
referel!iég\{)t?ﬁ'ﬁc 'Be méide dtro eearc]:goempavn\%m% %vamg[%,ovgl%ﬁ 'Fi gur e 1 I S a

t uat
S LI e LT AR
<F rl ? invention; [00131 Figure 2 is a
accor 6%& 121“%8@%‘38??8 EPES an overri de system

nstruct ed |. accordance with enbodi nents of
00131 R e Pt ARG 06 oh overrie St COEStEsh acgpdggee with

e actuator with an override system

embm%%ﬂ%??ﬁﬁﬁ?ﬂfﬁpﬂl accordance with enbodi nents of the

L AT o M T RN L M

constructed in accordance with enbodi nents of the
accordﬁj}c\f,- é&ﬁt[hleg}kzo&gﬁats 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 lthe invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] 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 18 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 disposcd _
between first end 20 and piston 28 so as to bias the piston toward second end 24. | | |

3
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10016] Figure 5 is a partial sectional view of a valve
actuator with an override systemconstructed in
accordance with enbodi ments of the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 00171
Referring now to Figure 1, valve system 10 conpri ses
val ve body 12, closure nenber 14, |inear actuator 16,
fail safe assenbly 18, and nechani cal override system

om0 20 by PRSI i v s e
i ARG BB B SRy TSl ey o 2

ey P50k Vit RERRREEA, CHLL 5.5 R g e ison
AnnulgxgéEB lrg:4 gﬁ% %ulgélaslfsg %(:via)gs S IR'? q}é 52 gd ailsﬁg gﬁg%]%g 1%1% 5\% é)% glgiigglgmss piston

ms” r'ecept acl e an
28 and 15 1 o SH il 858 B rf S G cposed bt veen
! B2, 52 3030 B SEBB Spr 16 s
A e IO I G ——
s B3 Bl SRS A o0 B3 le 5l g2
e T i S TR a0l Pkl £ St o
ass&ggga s 35 may be sized so as to restrict the fl ow

actuatqge asgs Indg%ES piston 28 and thus limt the speed at
which the piston may travel. [0019] Referring now to

10020] FigfP ¢t Sowp galvprastemelyAl fedeprfesied PRt Bhers fPistamthts positioned
actuator 16 that is connected to override assenbly 18

toward{jrstygndh 2 padh ppringedl iscrollagped. e Rist. 28isggpeed Jowprginirst, edy20 by the
assenbly 10 in a retracted position where piston 28 is

operatign §f eqtentrd 6t GYavadpTs@caivadsciod 49 4ha hears pgdinsg rgi(22 that is connected to

_expanded. To shift closure nmenber 14, |inear actuator

piston 2§ [The govement of pistvg 280awad festtead @8 compresgehepring 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.

[0021]) 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 to piston 28 such that the piston can be used to control the speed at which rod 46
retracts.

[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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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

pi ston. 28. The novenent of piston 28 toward first end

activatdd tRANRERSAEDaiBh kiR cﬁaQnov%Sacgl%{oP % erl 1Qenclat fo?c% 3 éllﬂgress spring

, spring 30 pushes piston tomar second en

30 anﬁrlthf{ agsdr@ bfehfbly p@%ﬁtﬁfﬂ%lﬁsbo QQ‘Q‘M%}.am’EAI%% srit&gf%ﬁ] may also

hus, piston 28 and spring 30 operates as

_ complqls%\éah Ferfacefhd élﬂg\gg’@le Bié%&gﬁgpdﬁ#rﬁg nﬁ% e Io%‘é’%gg?tég ? ?n ROV.

unl ess ro IS exten I near

{0023]19\6&38%24)% PJ 1%?1{1 er]igo nt o%l Sé)cg'g)nelca ge S s% 3% comprises

pi sto suc e pIS on can pe used

retamér%fsﬁy? grglq% 2, ase h P adss 4 5& gg eg go:{ ] g%ﬁ?i%? rl\o/ggpam ve rod 62.

ove em mal n
e L 4B LA e P L
in pla(%ct% t 1%Qr Sldvt%%:thlsagéd%ﬁla%ogagﬁ%ér ; ?}fﬁ@ééﬁf r83 3%32 al, %edr}g)g fboﬁ%ar assembly
comprés)& %rhvgg%gre t] ?toss %%ﬁ?}g‘ﬁgbﬁﬁvﬁg?df %meeﬁ &%6%%:1% tﬂat engaeges threaded
o 5 5 L RS B SRR WY 24 e

996. 111600.12400 activated transl ati on nechani sm
dem?ﬁ OVEILIGC BSUFE: act uator 16 with sufficient force to
C ess rin 30 and shift closure nenber 14 within
[0024] g?@% é;ﬁg Foroftedn driveogeer 6f BiatesdEveling geas @ Thgyrottignof traveling
npri.se an ROV interface that allows the nechanica

gear 6§ GBS itle mysplme tgeased sdeidapusbiog yetaperi@vowar] Gaedd. As retainer 50

Referring nowto Figure 5, one enbodi ment of
moves HCpATIERr 1®iranevied @“@yk‘taé\m body ¢ epmprsesing 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.

[0025] Thus, valve system 10 can be actuated in a first mode (as shown in Figure 4), where lincar
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 relative 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 géared or threaded system that transforms rotational motion into linear translation

5
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retainer 50, split ring 52, base 54, gear assenbly 56,
t hreaded rod 58, guide rod 60, and drive rod 62. Base
54 is fixably coupled to the end of body 26. Split
ring 52 engages |inear actuator 16 and is held in

pl ace by retainer 50 that is slidably nounted to

t hreaded rod 58 and gui de rod 60. Cear assenbly
conprises drive gear 64 that is nounted to drive rod

of 1:h<36:.fQuﬁ|inj OhiRY 8lebicdtVer R sifahs ﬁgﬂ?(glg%q %gﬁt%%a?grgﬁﬁﬁg rams or other

Drive rod 62 has an I nt er

type&%c%pﬁ&tﬁ@lh@%&chﬁﬁrmd and operate the mechani cal
override system [0024] As drive rod 62 is rot at ed,

d 4 t .
[0027] rWlYifé q;‘?éérreg eﬁglg&?ﬁlglg 5fa\fﬁL| el %ﬁrhzglg bg ong (?\ﬁx? gg élescnbed,

of traveling causes It nove a

modlﬁcggoﬁé%hergdfséah%g had %Iryno%% sﬁlqle& e arkJ Y@Eou%% epar & ‘f‘rom the scope or

retalner 50 nobves, I near actua

teachﬁﬂ? of Ft‘hlp Qﬁuén er ?qg.@mﬁfcﬁm iﬁ kil ecx)' 1161l nd ?)Pe\lll% agy fon}y and are not

osur e e va
t 5 Cea I
micle “?%Z‘%P B hof ey ”ffﬁ% i arndasse%%“f PPl e wicin
16 | d
oo bR, SRR élaefl%?f%t# 66@%1'#%?&@@ mateilsfom

s r ot
lve.s s n110 ctuate (a )
whichg olffrh? BRI &85 ﬂ@ﬁé@é PPRITER P deaarioh Seom R echanical
OVCmﬁi Stpasss é“*%‘&&lté%m 5 dised Berpiy rcgerfs%lé@f fbgggop%oof%fmmm s
. ition llnea t or 6 relatjve to valve
not 1531 i erodined C[?\}crﬁ’e@?rﬁlae utgis oply Jimyisd bvﬂwalgw{wérf?ﬂow the
ct yat ed |n a second nmpde (as shown in
scope ?‘P‘&lﬂa@@ 9(]%8?]26‘1“}‘\’ isrot thesybjegmatter ofgheflymet rel ati ve
to valve body 12 by nechani cal override system 32. The
novenent of |inear actuator 16 noves piston 28 toward
first end 20 of fail safe assenbly 18. [00261
Mechani cal override systemmay utilize any of a nunber
of mechani cal systens to nove the |inear actuator and
shift the position of the closure nenber. For exanpl e,
a mechanical override systemmy use a geared or

t hreaded systemthat transforns rotational notion into
linear translation 148995.01/1500. 12400
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of the actuator. O her nechanical override systens nay
conprise external hydraulic ranms or other type
devices to push the linear actuator, [00271 While
preferred enbodi nents of this invention have been
shown and descri bed, nodifications thereof can be
made by one skilled in the art w thout departing from
the scope or teaching of this invention, The
WHATHOGLABMED Istescri bed herein are exenplary only and
are not limting. Many variations and nodifications

1. of Atvhlee sypshdonfigingppar at us are possible and are
within the scope of the invention. For exanple, the

I ed dbduvemethiee ifat 8 Migely 1NasIAEIS witihaSalvt BEgyat eri al s
from which the various parts are nmade, and ot her

pad fuifesafer Sseiiebly B4 ifed end that ANDnAK NS tféﬁ?%]@éqbgﬁl and a first rod

override apparatus retain the advantages SCcuss

membi@ ek 13.coesed & Bl Yosulehfeniteppe of protection is not

limited to the enbodi ments described herein, but is

Ord Nncht #Bida®l cRaghd) ith!aAeBhdt Aator EAk lEQMear id I

whi ch shal | in%Fudelaﬁleequivalents o¥h%%§£?% ?g%$H&LSMdlmm“
actuai®Risloperablt td MeveGh&iiBrod themb&d 9P 0111600. 12400 WHAT IS

CLAIMED IS: | A valve systemconprising: a closure

MeRedhatiBAtoveSidk 1sPQEH | bphd Lok 1 <84 Vil Y&

body, a fail saf égpasserrglltl v aéﬁgﬁ%\agfaﬁug?r é%éalfl hfggtl Sjlg assembly,
wherPQREMESInitA ol ORqY 8tk i | e Bleal Q0. renber

that is connected t@g sallpgg %?tggg)rtgo‘fﬁé%%%}e?r %cq?afoﬁé%b#tlve fo the valve
body.actuator engaged with a second end of said fail safe

assenbly, wherein said |inear actuator is operable to

nove the first rod nmenber; and a nechani cal override

system connecting said |inear actuator to said fai

2. S3LevASSEIL Y cla ML in.saj?.nechanical override
oyt xer m i sg Goer célgllme F Fvgerﬁ%l VS%ld &ar aptatar comprisesia second rod member that
is opelragﬂe% %% 49 ﬁ%spreod\ﬁ?elm e,
3. The valve system of claim 2 wherein said fail safe assembly is operable to translate said
closure member independent of operation of said linear actuator.
4. The valve system of claim 2 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, wherein said linear actuator is moved relative so said valve body so as to

move said closure member within the valve body.

5. The valve system of claim 1 wherein said mechanical override system comprises a gear

system operable to translate said linear actuator relative to the valve body.
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body. 2. The valve systemof claiml wherein said

i near actuator conprises a second rod nenber that is
operable to nove the first rod nenber, 3. The valve
systemof claim2 wherein said fail safe assenbly is
operable to translate said closure nenber independent
of operation of said |linear actuator. 4. The val ve
system of claim2 wherein said val ve system has a

6. T iThe baltOLBemWrehith B whBRinSGRNHsard QARG XL ends
fromsaid |inear actuator so as to nove said closure

”%@?ﬁ{dd%ltbbégncoﬁlﬁl%d%ﬁhé{@alvm% an@Nd @ second node, .
wherein said |ihear actuator™is noved rel ative so said
Val¥RonROphecR R Pthe Hifl rdd WAk sEA1f i
thgsvglve Body. %. %Be val ve stteﬁﬁ%ﬁﬁ%ﬁ@?ﬁ?f*@kﬂkﬁPﬁﬂbmW-
sai d nechani cal override system conprises a gear

system operable to translate said |inear actuator

j ... 148996.01/ 1600..12400 6. . .
7 [I_E’g@tvhl]\ég s§s?enli '3? cafth \6&© H8‘91¥ a éﬁ sgfe asseng%g glilrﬁlelé Soulprises a spring

' val ve” system of claim erern sa
. | v:+C i : AN rical..body.coupl ed to.the
oo QALY GSOTRE Sy Pl TS REPRERHB) S Msondc

. ealingly engaged with said cylindrica
°f“mﬂ§g€5£?sggﬂ§'va|ve system of claim®6 wherein said fai

safe assenbly further conprises a spring disposed

within said cylindrical body, wherein said spring

bi.-ases said pi.ston toward the second.end of sa.d fail . .
5. SRSt S oo v ety GRSt aRios Mg ithin said
. a portion of said linear actuator is disposed within
Pt ai d piston. 9. The valve systemof claim | further

conprising an ROV interface operable to actuate said

mechani cal overri de system

9. The valve system of claim 1 further comprising an ROV interface operable to actuate said

mechanical override system.

10. A valve actuation system comprising:
} a cylindrical body having a first end coupled to a valve body;
a linear actuator partially disposed within a second end of said cylindrical body; and
a mechanical override system connected to said cylindrical body and said linear actuator and

operable to move said linear actuator relative to the valve body.

11, The valve actuation system of claim 10 further comprising:
a piston disposed within said cylindrical body; and
a first rod member connected between said piston and a closure member disposed within the

valve body.
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10. A valve actuation systemconprising: a cylindrica
body having a first end coupled to a val ve body; a

| i near actuator partially disposed wwthin a second end
of said cylindrical body; and a nechani cal override
system connected to said cylindrical body and said

i near actuator and operable to nove said |inear
actuator relative to the valve body. 11. The val ve

> SRR £ S T ] o
p1st01f énrd%ﬁld 9ﬁn tfep %ﬁaﬁf gucﬁ %ﬂisg&as' 1% \#ﬂt«%]t tga'ar%qge &cond end of

cl osure’ne S ose

id #@@, ]ﬂQ4 poo 12400 12. The valve actuatlon systen1of
- c% alm urther conprising a spring di sposed between

said piston and said cylindrical nenber, wherein said
spring biases said piston toward the second end of

13. S % vﬁ% G%leg %STEI oq:%{%um 1} %herl%es%\ég%%ﬁar%cgi ox&gécferspfﬁ(an comprises a

systemo wherein sai

ecar s SRR e g BRET oD TRORTY B Gl B9 °

body. 14. The valve actuatlon system of claim 11
wherein said |inear actuator ~conprises a second rod

al v on s em of clam 14
4 B Elve EFaiof Pl SL G ol e ST e S yorch mRes Py fecond rod
bthe second rod nenber extends fromsaid |inear
membeet uator so as to nove said piston toward the first
end of said cylindrical body while said |inear
actuator does not nove relative to said val ve body.
1§%aThe val ve actuatjon system of claim 15 wherein

v VARt RERA chas hvhass sd hperes aciuper ke @ fyginpde wherein
|'i near actuator noves relative to said val ve body so
the secoad god Wﬁtpgerseéfeadspﬁr@{l &#Hd {igGos pefuptpiese as to move said piston toward the first

end of said cylindrical body while said linear actuator does not move relative to said valve body.

16. The valve actuation system of claim 15 wherein said linear actuator has a second mode
wherein said linear actuator moves relative to said valve body so as to move said piston toward the

first end of said cylindrical body.

17.  The valve actuation system of claim 10 further comprising an interface for coupling an ROV

to said mechanical override system.

18. A valve system comprising:
a closure member disposed within a valve body;

a linear actuator having a rod member extendable to translate said closure member within the

valve body; and
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first end of said cylindrical body. 17. The val ve
actuation systemof claim 10 further conprising an
interface for coupling an ROV to said nechanica
override system 18. A valve system conprising: a
cl osure nenber disposed wthin a valve body; a |linear
actuator having a rod nenber extendable. to translate
said closure nmenber within the valve body; and
1489967140 0sid AAAD, ARANScIL e (TRY ool PRSRIastate sai
2Ry o b il SACe RARTa e B e BB Lot Rihaee s closure
5ot BYU g EORE mot ifaghag e 1od_member |
mﬂnfron1sai I near aé?%g%gﬁ&Liggi ehg%P%é syst em of
claim 17 wherein said nmeans for noving said |linear
actuator connects said |inear actuator to the valve
bggl Ve temof. claiml7 wherein sa
19. ¥ :
val % Fys?r;g{\?/?% cglu}ﬁ 17w here sid pigans for mog%i:uﬁslglgaraaﬁ connects

means sal d ' I'i hear actuator
said 1O BRGS0 kQand §3576- 01/ 1600. 12400

20. The valve system of claim 17 wherein said means for moving said linear actuator comprises

an ROV interface.
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