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relate to systens and nethods for electronic weaponry.
BACKGROUND COF THE | NVENTI ON,Conventi onal el ectronic
weapons have an interface ta accept a cartridge. \Wen
activated by the weapon, the cartridge depl oys

el ectrodes toward a target. The spent cartridge is
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with the voluntary | oconotion of a target (e.g., one
or nore persons or aninmals). Loconotion by a target
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respective arc may be forned for each pul se or
mai ntai ned for a series of pulses. The current may be
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current over several pul ses, pul ses per second,
average charge per pul se, ayerage pul se duration).
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depl oynent (al so called depl oynent units) and nay

i nclude a launch controller that cooperates with the
one or nore units for deploynment. The | aunch
controll er may comuni cate with the one or nore units
for depl oynment over a nultipurpose interface (e.g.,
conprising a bus). Aunit for deploynent that includes
el ectrodes, tether wires, and a propellant system may
be packaged as a cartridge for convenient ad hoc
mounting on a |launch controller to forman electronic
weapon for a single renote stun use. After propelling
the electrodes fromthe cartridge, the spent cartridge
may be reaned fron1the electronlc weapon and replaced
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cartridge functions: launch, stinulate, provide
information to be recorded, and describe avail abl e
w@awnsgage functions. Cartridge functions nmay BPEI/US2009/041853
activated individually or in sets. Cartridge functions
may be activated once per tkigger event or in a series
responsive to a trigger eveiit. The performance of one
function may start the performance of another
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controller 102, unit for deploynment 104, and interface
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recorder 110. Unit for deploynent 104 includes
i ndi cator 106. Briefly, launch controller 102 detects
information fromunit for deploynment 104 before,
during, and/or after |aunch. Launch controller 102
controls functions of unit 104 as needed to acconplish
a local stun and/or a renote stun as di scussed above.
Unit for deploynment 104 may include structures for
Iaunchlng, stlnulatlng, and descrlblng Launch device
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date, location, operator ID, |aunch controller ID,
use, mal function, and/or battery capacity. Recorder
wa1®@nsug74 ecord audi o and vi deo information. RECDUS100g041853
may integrate the above information with audi o or
video information (e.g., subtitles). Recorder 110
cooperates with any conventional interface (e.g., USB,
wirel ess network) to facilitate access to the
deR/QIfoBFrf@ﬁ bPany QlicH &tLEMMpldméRaliéie as |H@n?%@ir%te'rlﬁgaor design
launch controller 102 does not I nclude fecorder
prejeet @a@@r@&lmmmeat@ﬁpmweclyc OECISRNE dnU dstmade & aqmeve

ind Bl ARGl Hed oS AR ANHINUS W SRPHIAEY and

bupieetsraatduecatstraintdeviictn otayoranagoni smaisgEdmeahtatien to another.

o 2 b0 A S 4, SR BhUSobieon BESH b oo
ﬂﬁﬂ%)@é(rﬁ'ﬂ?ﬂhe%su@ﬁﬁgd'b%PWéﬁ@%@*éﬂhé}esé\'be'aﬂﬁbu‘ﬁﬁé Qhdertaking of
cooperates wth a I"aunch control | er for communication

degign; falprieation. iead reamfagturefasitiheas froreingnr shilk havige éhe benefit

OfEH?SH,%%IolsﬂténCh controller. Informati on may be
nmuni cated i n any conventional manner including

(OFFY" S8, 3, B #Roi W alyn Y08 RN BocCh T ERGor B¥ninera
extractiorokystem 100.or T iilustrated h&n@rah‘eayadldwswtym 100 can be
conventi onal perty of the co ni cat ds nal . For
cog& B to aﬁxﬁr% é/g{lgﬁs nﬁyn¢rﬁa %t v ources, |nclud|ng
hy@*o%‘éﬂfdr%a(le 0. HOAY/bEnat@Fal YAk, Qﬁ'ooﬁfl@%dtto MHjeQAWBRAABES into

to affect an el ectri cal charge current, eI ectric
thg jegrth; HmgaewE; embp@lrraentm@ﬁewrzceral| a&traqtlpnr%uﬁt%mu B is land-

I P

0ap 8 % A0 oo SRR AU o SO eChys ). RS TR Rtea.
the agstam o0 nalludaeaoarsioumd a®2tsum ag atwelireadeoupediked niaeral

con i nf on, vi.a i,nterface bet n a launch .
deBRY 7 pevSl el yaifalih,0acindf Bt HBMTnBa SHRRgation
anumﬂls@‘(ﬂ—hgé_ Wth respect to a detector in a | aunch

controll'er may further convey information. In various
[001?]' e“‘ﬁr@ ﬁﬁhé?ﬁlsextltaféﬁoh @%tér’ht 00 iMBNides Higedel (8Pl 08I a

oW ng: resistances, capacitances,
HIP G TERS D PRURTEY DRHEIHERHG SRt s gD PRt 06, 25 I i
[ r I I [ e

oSl drine Hipb 8130 ity he BRle 106l referl PSS
donptreammlpe 108sas mcsi dalesstaaayn obinei HIEHD M1 @Jf ThaellaB8vE 0

e R 3Rt s afotelias Tleba i dROTE AT mbeay SPicPreL

mddule @)ﬁ4' Thergn@dtiopit édntiaP nhﬁiufé)ﬂ’l/@m re@é’!Ué"s%l‘@ln%ﬂiat fr&H one or
may be in serial, time nultiplexed, frequency

MorgisenpPisxEld, logateg dirpuAN 828 @BStrQﬁrﬁﬁ’f% 1Q8. [lee gensqisilhg may
t
be%nhb?ecﬁhgﬁ%mg% %Qér{?%re Lf?r‘n? %{Ho hlﬂpvh’ aft éﬁpgﬁ%ﬁtr%fr paPémeter

of thedilwd frothenige B 66 c dimerateat etnricdmirch nuashidel 1 anérseheorg 116

me G e et B TS of R P e vl aggpesipig by an
optahﬁo,l fasmchesiersl egatioRat nore fully describes the
meani ng of the code). The information may include a

[OG@HC ri [D@ﬂlr@n&’fma?l oPERRIBA! ¥n Bperit&ANEY OPBR oRBRSEMhe valves
gazine, 1ncluding for exanple, the quantity of uses

1 1?én e H{fh%s ipragpanse Humadingg ff%ﬁﬂ?&mse@orwéﬁl Bhe efecdignic
this cartridge (e.g., may correspond to the quantity
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ef fective distance for each renote stun use, whether
or not the cartridge is ready for a next renote stun
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range of effective distance for all or for the next
renote stun use, a manufacturer of the cartridge, a
date of manufacture of the cartridge, a capability of
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cartridge) or for a plurality of sets (e.g.,
cartridges). For exanple, indicator 210 perforns the
waele®ens4sed f uncti on di scussed above with ref er ePCEUS2909/041853
i ndi cator 106 for each of cartridges 205 of depl oynent
204. Indicator 210 may perfgrmthe descri be function
for cartridges serially or Concurrently. The describe
function may be perfornmed for individual cartridges
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providing indicia of a property, as described above,
of a cartridge, a nagazine, and/or a projectile. A
descri be function may detect properties of a unit for
depl oynent. An interface provides communi cation
bet ween functions. An interface provides comruni cation
for any function and/or apparatus directly or
indirectly coupled to the interface. An interface for
a unit for deploynent may further provide nechanica
functions for positioning as discussed above. For
exanpl e, cartridge 300 of FIG 3 perforns |aunch
functlon 302, stlnulate function 304 and descrlbe
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the projectile. The stinulate function of a projectile
may al so performionization. A projectile perforns a
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by propelling all or part of the projectile toward the
target. A portion of the prgjectile may remain with
the launch controller. The gr oj ected portion is not
tethered to the launch controller. An indicator
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500 of FIG 5 is one inplenmentation of a projectile
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current to the prOJectlle a battery power supply of

e . - Y Y T |



I ndicators 606, 612 may individually or collectively
performthe describe function 507, 508 discussed
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stimulus current through the target. The circuits may
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second circuit that includes switch @B, node N2,
resistor R 2, and node NI. When switch @B is on and
WO pbassey 914 and depl oy/ drive apparatus 920 BEBUS2009/041853
coupled to interface 910, nost of current 14 flows
t hrough depl oy/ drive apparagus 920 and activates a
depl oy/drive function. IndiCator 914 and/or
depl oy/drive apparatus 920 has an el ectri cal
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or in part in a base portion and/or projected portion
of a projectile. Wien driver DRI is sinking current
and nothing is coupled to interface 1010, current 15
flows in a first circuit that includes resistor RO
node NI, resistor R12, node N2, and driver DR . Wen
driver DRI is sinking current and indicator 1014 and
depl oy/ drive apparatus 1020 are coupled to interface
1010 _current 15 floms |n a second branchlng CIrCUIt
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820, 920, and 1020 has a finite resistance before
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are altered by depl oynent, ile resistors R, R4, and

R5 are not altered by depl oynent. For conveni ence of

deSSMRNAAVRN, HAWEV ! therfBftbeSdrahe sﬁﬁn¢22€§hatﬂﬁ’é pteBstrd dfafe
I'n the circuits conpared iIn de oglrrent

fluw@eéhﬁMalveé&%mertmafqrwurbtae@hreatn@w thelistadsd by inve3
apparatus fromthe interface. Resistance (high,
[0036]i unn th@h@ghqueamge@pndmpodl@gpmcumfsl(isﬁothea;ressure of the

flu[[;ﬁfﬁg@%&%al\gs\%) |§gg@% foof%ﬂte gﬁﬂa%z:fi’l%pg}e égerclgbgglg‘yactuatlon

medhasisnt PPAge. ngbdbkllrrmﬁn athas sabsing it eslvaigate 224Tto méké kp
| DUAL CTI |\/léLT| AT ON MODE GATE .VALVE CROSS
VR 95&31‘@6) A JleserineN g s oljis gApdtion may result if

thé‘@ﬁér‘a?&tdf %f@t&%éfﬁjrﬁéhteﬁ IHMclich @oﬁtrol%ﬁ‘férﬁ'&%ﬂhlﬁ% Rikd to

[ication 990, entitled Acti ng
ISSM@I a comafle@atto @ioswb/@e/ec%% ovaneer mcfrem@mmmemtmef the system

P A STy BB WAL Bl e
setondary lfantdme endcheniseapi@vided byathe ®esoadgre @ctuatibn andcHamim
22 heneisne O esing o ecdien R ot 6RERSIES 419 RIS Pipe
206 H dBvﬁ%#r%%hP@qqum‘%ﬁl toetﬁ@dnérppﬂ%sbr@ S tHb fllf iRTHeY LEIVB200.

the reader with background information to facilitate a
Hayeavesrthg ﬁ@ﬂzﬁi@ea@fdhﬁ geepndany agiiation snephigaisns 282 of the valve

20 2o B G R Ay 8l 8t e Ml BIOUS fcPBate 224 10 move
to tHe elo‘secgpd)sltlemdn@ ptevesit bigim sessums flafd flow oto érd doWwOAEZM
%&% B reci at ed at ural resources such as oil
PIRg P abe, 8\””8 arﬂaﬁ?é’péﬁ Yllof ound effect on nodern
nom es and sqcieties, s and s

oF5AL °dagindven ©a st Hesecaaday bR e iR S22,
thé Eéécﬁﬂé%( aéthbtlé\f‘ﬁwe@ﬁéh'léﬁi 22@§1a§rrfeeﬁ916%efr@blaf:é@| FI@. 2

w de variety of vehicles, such’as cars, alrplanes,
depisig eeplangemaniof thekeecondaryrmtuatm meﬂ@amemum @ICC@fdgnQ@ with
anférﬁ%kﬁﬁlltelny %réé’eﬂ?%enﬂBHe% OqH{:I lré P’@lprﬁc%rmerﬁ%f the

geneér at € e ect to manu
seacsmdmry sabtuagoame&aofsrre%ﬁ ytda)plsnorméwemthe[ &A04tor P62 may be

| r.to mee the demand for ch natural res es
o B FeCuOTE P A dpnapul a5 BE ReMieiiita SRR Hokcag e
boﬁ@ﬁﬁdortwﬁ?aTﬁ@ *séébﬁdé‘r Qél@aﬁéfrﬁ rtehbAGNP222 nﬁﬁtber@étached
gas, and ot her subterranean resources fro e earth

frop g Qttosm pitheqpigien 2 1de sifeegnte €24 af dke valvai208 so@aing in the
cSEL 80 KRS Ok RERIED o BE 298 BB gorno
2283 na¢®ngelneoneecdad d:cetheTmeme &iPs tdeado nepovad of tweasembndary

coRRRBRSEo a2 Gp SRR LR el OPAREE el e

présdur@ek&ted ot thleqougeﬁeﬁaldryhé Fritid8 P e Pistam :mocms@@ndary
| ocations, such as refineries. The transportation

actyadien W%@@f%§2?§n%/c@6ﬂ"&ei remayeg ﬁrroérlhﬁl? ﬁegy%Veﬁﬁ US‘? valve
I pe [ I

208, PR Tl sty GO nRetriasft 930 YRty (e pRaeo
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i nclude val ves, actuators, sensors, and electronic
control nDduIes Such deV|ces may be conflgured to

o o r Y 4 " o . o



reference to the acconpanying figures in which Iike
characters represent |ike parts throughout the
wo p@anss74 wherein: [0009] FIG 1 is a schenati BCHUS2POHON1853
of a pipeline and H PPS systemin accordance with an
enbodi nent of the present |4{11 vention; [0010] FIG 2 is
a schematic diagramindicati ng further details of a
gate valve in a HHPPS in accordance with an enbodi nment
an@fortahﬁlH?’@Sréﬁltacér‘%ﬁﬂéﬂ tAB seEQerar}]acﬁJa@on $néé’naﬁ|sm 222, may
cross-section of the gate valve of FIG
invptvsoth@atseeoh\d temeiely epecaipdwabicts (RO) @'ﬂcﬁg@mrpose built tooling
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g ¢ al've of FIG 2 in an open position in accordance
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act ual lrrﬁl ene as .in \& i neeri ng or de3|9
Proyids asuitalig e "? P%?Péﬁ‘?ﬂtqeé e qtuatgband Ive
200U5Ftor RRamRIe o‘if@ér%‘?ﬁbcﬁﬂﬁeﬁﬁ%gﬁ\ﬁ% ARBear ﬁ'P@‘?é §hé¥t slide to
goal s, such as conpliance with s stemrel ated and
prcb\u@ﬁs ﬁ%oﬂ@rdt@@%@ﬁsﬂedi&wsﬁ tmﬁ%%%d?e\vah@ i reofigilgiigemode.
npl enmentation to another. Moreover, it should be
[O%mr edtl&t 8diapicis aquotess mléUﬁrﬁm@tOp@ffﬂﬂﬁ ofrihg NalVBe?OO

oG T BRGhsl e D AR B O cchior o RERAEE Ot
enfteotirhant cuf][tlae EmsdnhcmlenMn orrﬂiaggrllMeSt%;tgbre?awer@rtditmn occurs
n t of this sc is a

(ORGP ah Rt BT henehRed0t nuRaBdEn fO 1 MO PrrRsaIe event,

vaRsts ﬁe@lhféénmﬁy SE8M 108enddrenay 1l HntAsLGh4B & &5 éétect the high
extraction stem 100 can be configured to extract

pregsure (Rloek #@4)al An eledtreric goairolrmaedule cegpledrie theipelgator of the

var%dz‘;o%grﬁ%g%fre{sﬁoﬂd rpgg Nt {ég/ﬁgfeeséllglﬁﬁﬁlq‘hrg?ﬁé S%\r‘i’gor or may
gesoratly éaib(iiooked (63, Firfedlynother abmpanheras of the systéramdyofaili s

bioBR 88" &5 i raind i< BB n TehaSisr o dRe it iribsns

coRdiSiBH! Faankbhe Gty GmGn4kdn bERdueswebed thdprsalenal
deposit via a well, and a destination 104, such as an

CORi& {00 'nﬁrreélﬁgkﬁldh? éﬁV@HY&ﬁmQaFIQBt%@%Jée cpodition (bipek 308).
m neral extraction system 100 incl udes pipes 106 and
108, and a HI PPS 110. The pipe 106 may be referred to
as an upstream pi pe 106, as it is upstream of the
H PPS 110. Simlarly, the pipe 108 nay be referred to
as a downstream pipe 108, as it is downstream of the
H PPS 110. The H PPS 110 may i ncl ude one or nore
val ves 112 and nmay include an electronic contro
nodul e 114. The el ectronic control nodule 114 may
recelve S|gnals fron1one or nNbre sensors 116 Iocated
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the SIL rating of the HPPS. To neet regul atory

requi renents, the H PPS 110 may be required to have a
WG p@eiis48e4 SI L rating, which may achi eved t hr oupgir/us2009/041853

redundant val ves 112, electronic control nodule 114,

or other devices. [0022] Thg,valves 112 in the H PPS

110 may include hydrauli c, ectronic, and/or

pneunati c actuators to open and cl ose the val ves.
EVERWRYIS! thetdiEsdud ke hetla 108 SeRSHt o LdfapseRe secondary

el ectronic control nodul e 114, or the actuators may
actugdightmeahanisen 28R ylieck el mirthisapesswiar thegegandary actuation

' ' it .l ar - -

e 26 SoéeriesithBER 318, 3AP ek budhBl e bublifia pin
aséllestriaterhalooveointHIGL 6nmdduthe sétdndandictuativh enecttanisno P82

result in_lower SL|I ratings for the H PPS 110
cofigtses) CAHF R aPPaReSaP PSR BedAins IrvenirpBHne
spRAG B2 \&INERD 0 HAd W BrRYEMG GF tREABRINBIOLKk AUy aldusihg the gate

mechani sm such as an additional mechani cal connection
to prvgde the plesed pasitien and dledking,fiaw &reagh thinyalye (block 316)

addresses the problens discussed above. For exanple,
[004i1 ]t heFusthanit FI6T. Samanialagrdesefibe pekatiosdf ha alye £AB during

t,L.oni | 1. f..
o 0 1f SR, BN o pBPLS AR B E Sfe
maneiod a«lamtstmameaieéteo?diq bontsclnl mhbcgjlesr?ﬁmed wtrgmattyaibe o]ftlﬂde\/\mlve

12 closes or renmins clos e introduction of a
20D TEdT RERSUE SER) B RES Gdshlo 9 e AR ACLE) PresHEs
coh8i@Bn EhRGHAUIE BE detediydbRvhb & PGE BRhs6rs iARYE gigéﬁrﬁ’é 8r other

the SIL rating of such a valve 112 and a H PPS 110
equipmeNtiupstroamyas the valve 2Q9. gysoiie @lerjrosismeduledepeives e

e . . . 0 .
i e e I PSS e Rletiron ol e indy Bose tne
vaval 209. ZBéxausadie ascoradarp ectuatoh mecharlsPPER 28l ales corinted d
bove, .Th I 200 b ntrolled. b hydr.aul i
onBroR i M 1P i 386N BAy Rouatoh ks aistl 222 PEPVIERE B
sebOedRY EAUrRIANE 2RO PéITBle MeeHAMshldt faiflre h fHS&VdnPeflan actual
above. As descri bed above, a failure of the el ectronic

highopriessirerragl tonOUingd§stings Urar examphe.dbinei vave L ders Bt

t : @r@rgg Vval v WeRh
© adr?% Sggtd@%ﬁgl P 9&2@% ?nesg%@?%gwmgﬁ%mﬁgﬁ%dﬁ F((J)m a dto
flowdortbe dawdstieaivwieelineaandpdquipraot. tif amigiopressgretandition

further downstream.equi pnent. upstreampi pe 204 is
ookt B ss-B003H A SER B igm 228 BT bR sest el
abbhe, dlesing ticeadive PPe aRBGninnidingMyiesads ® ddviaedticaen pipeline

e.g., thin-walled pipe, and the downstream
Orpmqrﬁgﬁ%%‘%ﬂ]rdé’r'ﬁﬁéh%gﬂﬁt-pnent are also be limted to

rel atively | ow pressure capabilities. A choke,
[0043]ul AVbHE ths inyemtian May ibesUsaeRIiIe s vanpusgpedigeationsmnd

, ipi | | ,

ab B bR SpRtiRt By AapE B SRk iay BRYEKTSe in
the drawingeand hhee Heem sies@iadin petai0teraimd Hiomenstry ikahould be

o B LI RuohRAA A5 el G ues, 0 R Bl Forms

didcRid O RatROB tharinkehticimsRoicbvér di0modiiidaorf¥, 8t0ivaknis? and
whi ch cogperate wth one another and facilitate

altgpatines tings withip theypRidt @ scaproliheJrvertoniagdaliaed by the
- a.operate a valve plug inside the valve

fo'%ﬁg %b'?%ﬂ%%%ﬁsgnal ly, the valve 200 includes an
inlet 2 18 and an outlet 220, although the inlet and
outl et sides of the valve are interchangeable. The
val ve 200 may be oriented to provide accessibility to
t he valve 200 for operation and servicing. The inlet 2
18 and outlet 220 are configured to provide a secure
and | eak-free seal with the pipes 204 and 206 or other
fluid transfer conponent in the system As described
further bel ow, novenent of the actuator 202 noves a
gate within the valve body 2 16 via the gate stem 2
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Saf ety Instrunented Function Control System of a

H PPS, w thout damagi ng the secondary actuation
wore@hamssm 222. Such operation of the val ve nmeRCpUsaoge+1853

for partial and full valve closure testing, such as

testing necessary to deterq e or miintain a Safety

Integrity Level or other dﬂlatory certification,

wi t hout dammgi ng or actlvatlng t he buckling pin.

Further in sone enbodi nents nultiple valves 200 nay
C“Aﬁyﬁf either in a H PPS or in other configurations.

|onaIIy as di scussed further below the

secondary actuati on mechani sm 222 provi des a secondary

reli of protection during testing of the
I valﬁgkg%% Fg%26?FLIG. 3 depicts a cross-section of

t heakddye 200 taken along line 1- 1 of FIG 2 and

fur%hﬁgﬂtllustrates interior conponents of the valve

200 tdescri bed above, the valve 200 includes the

val mengréabter poition dttp'zdé;gdrmmnemd oy ahcge(otfpléc.?tftﬁm ghaft,

ort : te ener

wifgiein s Giovakln S pionE Do Aol R AoR hrendee vave

wﬁéfr\' M@ fﬁ@ppoélﬁbtﬁar%‘ﬂﬂﬂ*eognﬁfurcﬁj\‘Iéﬁftlgr%g_tllﬁ Ghd bsrveqrrrtenaﬁfa

with the inlet 2 18 and outl et | l'ustrated
seQaind/position;al so i ncl udes a spring 228 conflgured to

a0 S b B8 BB Rl ATtk b st Rouege,

mave theasovdbie gatiien2diween thecﬁrre’smtrmamd thre, semondrppsrtron,

ot her_sui tabl e biasi ng nmechapi sm ed. -To open
Che VBRI SoTRE oD e 71 BIA QP ROE S i Haf e the
médMaRicaRtoicREH ILcoMfigufed fd fall ¢h té%gbh@e wRAN i@l predsure,
the force of the spring 228 The secondary
whegeindhe &ilure ehthgi rsashemcal eognecttonén@lntatms thg peYablegortion
secured to the ends of the piston 2 12
”qn% é?ga%gfﬂ%qFor exanpl e, the buckling pin 222 may be
melded adhered fastened, or otherw se secured via
o any UIt ec ue or, conmbination thereof to
2. o1 L TBR VaVES GO el o BeC AT oo GO RGP S TR RCS 30in
coRBgiranit6 BLtie aPrevpohse td18 séag.or 202 to the stem 2
14. As will be apprecrategﬂ&%he val ve 200 and act uat or
202 may be otherw se physically attached to each other
3. SUC'ThE%vetéteclﬁﬁrt‘?Pr %&Qmﬂé%é’:{rﬂén@&)’%ﬁﬁé&%n [ BRIgRES S Pin
fromnoving relati've to each ot her
coafigwred to kbeardh uasponse2aa anpgssurel ude the top port 208
and the two bottom ports 2 10, used in operation of
the actuator as described further below [0031] FIG 4
4. depiTebsalveeof\Giditre! , 2hpridiriNa epie BpMas ténfRured icdsdidiat
fluid naﬁifIOMIthrou gh the valve 200 via the port 226
Meene of emeyablenqeliorirem the figst pgiiop fe thauggndpasition.
The val ve 200 nmay remain in the open position during
normal operation of a mineral extraction system and
5.t he Theoaber e dlaim he:ogwtserrg abglledlle vakker, canfigurest tedgssist

ool s e 80k sRisiseh 8% sdioaPBioh R e mastyon

in an open posrtron the gate 224 is heId open agai nst

t he orc pri 8 and the pressur f the

6. £ 1 TSN AR UM, & TG ACRIRAOT D oS B o1 4.

acltts. force is generally indicated by line 3-3. To nove
the piston 2 12 of the actuator 202 to the open
position, hydraulic or pneumatic pressure may be
applied to the top port 208, noving the piston 2 12 in
the direction indicated by line 4-4. As the piston 2
12 noves down, the piston 2 12 drives the secondary
actuation mechanism e.g. buckling pin 222, and
gatestem 214 down agai nst the spring 228. The bottom
ports 2 10 nay be vented to sea or atnosphere to allow
any fluid on that side of the piston 2 12 to vent.
[ 0032] FIG. 5 deprcts the valve 200 in a closed
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val ve 200 being held open during a high pressure

condition. FIG 6 depicts activation of the secondary
wW@eanasdson mechani sm 222, e.g., the buckling pPer/Us2909/041853

mai ntain a closed position of the valve 200 in

accordance wi th an enbodi of the present

invention. As depicted in F 6, the actuator 202 and

piston 2 12 are noved into such a position as to open
7.t he ThalvaR 28 Qlaifs1 itterbPRhE Actuat®8s EBYpIAES ah&lectronic

hydraul ic or pneumatic pressure and the bottom ports 2
confiolanedwiepostiguredde sctivaie thexdeivaiorHowever, the force

of the spring 228 and the pressure of the fluid in the

val ve 200 exert a force in the direction indicated by
8.1 I n&hd-alve df@BEin 1,rwhdreintthg lachratsrseoneprisesd pistom coupled to

illustrated in FIG 6, the pressure of the fluid in
thg mechanical SBHeriotufficient to fail, e.g., buckle, the

secondary actuati on nechani sm 222, e.g., buckling pin,

t hus causing the valve gate 224 to nove up to the top
9.0f tlhe We\ﬁ% QiriEny 1, COMEOrRITY @ Miserat edragiicnsystem soupled to

Lt r j t ] f
in RPN eI e ik b RE BicSimeRses flha wellesg @
subsea Beeea micarahdgmbsitpa ¢da s& tac lcorn&A0r, aoralvn @ amtnobere
canFonents aof the s¥sten1failed and the val ve 200
copdlf, & & PnabIgalon iy Ptcgnvent i onal operation, wthout
t he secondary failure nechani sm provided by the
secondary actuation nechani sm 222, the valve 200
10r emdBYaivE Qflﬂ%a'%bﬁm?ﬁf@intth@rﬁUO\@@B@s‘F%p@mﬁm@QW%@%&@'UQ,

[Re %ﬁ?i d %ﬁﬁgr i i th e high pressure
a%@ﬁ%ﬁe ’%i f% écggﬁggggg@_ Ebdkgg%F the col | apse
of the secondary actuati on nechani sm 222 of the valve

200 0 n.response to a m ninum.pressure of the fluid
11alIéﬁ%ﬁ?WéﬁagFgoﬁﬁlapg’ Wgnﬁﬁgthe cl osed position and

pr ewenéchnydal oessdliond donfihgretiltowdut ®etwieerdamasiuagsiand a
pi pe 206 and downstream e §%$nent._goos7 In the event
shaft of theoyal wp heseintthe '%%‘&@ﬂ' gonnpactian eI in
resﬁ:%%’sett GnT QP RFdesard BEdH Pt RENAN Bﬁb@@ﬁui%%mﬂﬁ%dﬂhe
e replaced. FlI 7 depicts replacenent of the
valyecondary actuation nmechani smin accordance with an
enbodi nent of the present invention. To facilitate
repl acenent of the secondary actuation nmechani sm 222,
12t he Thestionceofldami 11 hehaeinicane@ithics yohredtiondmgrizes a
the closed or top position, such as by venting the top
bugitg BIB8 and the bottom ports 2 10. The secondary
actuation nechani sm 222 may be detached fromthe
bottom of the piston 2 12. The gate 224 of the valve
13200 Thesgvies af glaimel s Ivdwseinglag machanigakcannectien tompgses a
shgéﬁﬁhed by the spring 228. Because the spring 228 is
no Tohger connected to the piston 2 12, due to renoval
of the secondary actuation nechani sm 222, the spring
228_no | onger, needs, tq overcone the pressure exerted
140 THE d5VERGH ot o mhergnag Sresharicdl G TIEHoD SeogHged
to FRAMNERE Yisker BRheknEeNani sm 222 may then be renpved
fromthe stem 214 of the valve 200. A repl acenent
secondary actuati on nechani sm 230 may then be
i ns i var, ; .some environnents,
153uc%ﬂgéﬁgﬁégé%ggﬁ#ﬁégfﬁgﬂﬁgggﬁgﬁgﬁg%or a Hl PPS,
repl acenent of the secondary actuation nmechani sm 222,
may i nvolve the use of a renotely operated vehicle
(ROV) and/or purpose built tooling or equipnent.
[ 0038] The val ve 200 using the secondary actuation
mechani sm 222 may be integrated into existing
infrastructure. That is, there is no need to repl ace
or redesign the upstream or downstream equi pnent, as
the secondary actuation nechani sm nmay be designed to
work with the pressure requirenents both upstream and
downstream of the val ve 200. Further, valves having
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continue to rise increasing the severity of the high

pressure condition (block 308). Eventually, the
Wpe@sssused r eaches a |l evel sufficient to col | apRer/Ub®09/041853

secondary actuati on nechani sm 222 (block 3 10). At

this pressure, the secondarfsactuatlon mechani sm 222

col I apses (block 3 12), such as the buckling of the

buckling pin as illustrated above in FIG 6. As the

SeC@Q?@r’idq afldtRhhRal EBHMRRADS BEieenCa hADER? anbl REs M &F the

of the valve 200 noves up in response to the force
vajvedmrespensp e Agressuraesucdl that theceyadng haugasdse yakedp block

j 14), causing the gate to nove to

flutcﬂgo #Hgég%‘ posé\l’egn and bl ocking flow t hrough the

valve (block 3 16) [0041] Further, FIG 8 may also

descri be f the valve 200 during testjn
161 1 (PRGBS clatli 1S, wharain die SrE20gcomssibgs Bk ine
mébHainidal eSHcBosl gnal may be sent to an electronic
control nodul e coupled to the actuator of the valve
200. The high pressure signal is intended to sinulate
7an %E%'ethB& O eldirf 1%0WHleLéiH'Ehé g@eri%%oﬂgﬁﬁeg %hS&ﬁrgﬁg%V
or nore sensors in t pi pel i ne“or ot her “equi nt
rnmmmmnmmnmmﬂajme.valve 200. As the el ectronic nodul e
recei ves the high pressure signal, in response the
el ectronic control nodule may cl ose the val ve 200.

18Becansenéthed sferid 31'5}’ c@RbHEhy P8plEBIRH AN Fi8cRaRical ddiction
nor mal R@ratlon of the valve, the secondary actuation

sorigalihaiva ZZ@Q@ﬁﬂW@@@Wdhgﬁgbﬁﬂ%w§wﬁedundant and
reliabl e mechanismof failure in the event of an
actual high pressure condition during testing. For
19exav¥p1nethoidfofttetﬂingaa valve 0®nolorésingiot respond to cl osing
r|n the t the v pen and._al | ow

£ upBBulota SRt Ba P e SRR X et

me&shiainze bénndction, Whereirihessieeis onflyliredno Ofsrfiid fikwe
secondaé%vactuatlon mechani sm 222 may col | apse as

thrgagl theeivaNn/ e failugiohg meehaniga) €0 tigRdN ﬁ@%mq@ﬁg i gn
”ng E g to downstream pi peline or other equipnent
uring the test. [0042] Wiile the invention may be
susceptible to various nodifications and alternative

200 i SOV o AL B Bl SR B i es o

budkltrgj pinher ei n. However, it shoul d be understood that
the invention is not intended to be limted to the
particular fornms disclosed. Rather, the invention is

2110 GRKGhetAbY o’FEFé'lrﬁ'%aEbrﬂEﬁsm %‘é‘téfﬁfhﬁﬂ?% Séf@ﬂ/ Integrity Level
alternatives falling wt he spiri d scope of

forthe viatwgent i on as defined by the followi ng appended
clains. CLAIMS 1. A valve, conprising: a body: a shaft;
a nmovabl e portion disposed within the body and coupl ed

22t A dybtens haitprisMer ei n t he novabl e portion is
configured to allow fluid flow through the val ve when
in éfgﬂiaﬂvﬁbg?W?ﬁﬁcﬁﬁwnﬁggprevent fluid flow t hrough
the val vg fiedert &ndgt second position; an actuator
coupled to'the shaft, wherein the actuator is

conf i gur digten ﬂtﬂb@S@%é‘ ig\aybinderpnd iespomsiyavied fluiggpressure
fir second position; a nmechanica
conﬁégfgggh%etﬁgen the actuator and the shaft, wherein
t he anmbleacbowrisingnnection is configured to fail in
response to an internal pressure, wherein the failure
of the mechani cal connection maintains the novabl e
portion in the second position. 2. The valve of claim
1, wherein the mechani cal connection conprises a pin
configured to buckle in response to a pressure. 3. The
val ve of claim 1, wherein the nmechani cal connection
conprises a pin configured to shear in response to a
pressure. 4. The valve of claim1, conprising a coi
sprlng conflgured to aSSISt novenent of the anabIe
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shaft of the valve, wherein the nmechani cal connection
is configured to fail in response to an interna
wWEe@sassed such that the valve bl ocks fluid fl oRCT/H8290%641853
the valve. 12. The device of claim1l1l, wherein the
mechani cal connection conpri§es a buckling pin. 13.
The device of claim 11, wherein the nmechanica
connection conprises a shear pin. 14. The device of
cl ai m 11g i8I ddridtRinah MCGRld SPBRGLARD S
configured to nmount to a piston of the actuator. 15. A
met hod of V@peraembar ePMArisiap Bepassagp maevahte elweenrg epen
pogﬁi?sﬁ%P]'dcaa@o&é’&‘ﬁS&ﬁbrﬁ’WitHfﬁttf@%uéi%g%h&?eﬁr?fhe%rh‘i'\/%eﬁ&ﬁgé a
0 he~valrve i n response 10 a preéssure, suc a e
flukktodlownirowgrsieg inleg thapassdage, Ahddtke bltletdn theoopdrhpositiim;
the valve. 16. The nethod of claim 15, wherein the
anQevering conpri ses buckling the nechani cal connection.
17. alinRag@bBaFb theldtoh had tHEGAIOE dMBerS WHRFEIAShe linkage
conpri ses shearing the nmechani cal connection. 18. The
meghanisdllyfails|taierakle mewmenisefige valyp aeempet tgdhe closed

oIRGB EORTSH 0okl 415 1 BeEEEl oy efbui

withirl the, hausim: i si ng: applying a signal to an actuator
drivingly coupled to a val ve via a nechanica
connection, wherein the valve is configured to bl ock

23f | Al gktémor Extrautial rhiferal dscRirddsArémen wall | dohebriting?
mechani cal connection in response to an interna
pr eSM@e, COMPIi$RE: et hod of clai m 19, wherein the
nmechani cal Welpl ' ing pin. 2 1.
The mot hadose g AR ey 10 PO
Saf ety | atvatyei mgmbew edbmpusing lregpasshge m@2bledbaiyweraran open

ook R 405 b B BELARE R e o
flurceeRMsiveudrotha ifletithe passeé; andl tisdroatlston thiedbpery posHivn,
and a val ve, conprising:a housing conprising an iInlet

whgheinan iptarnalipregstde 2f 118 Nid MithBEineasiNoiavesthg aabeg e
R N in 5% PBER pBSBRRS RNabE Poaftoh o RRERIrERF lsgre
limito Whietsin blasinggeormpiésasmtaatsing dhngehagsiagkfailanedfteheafelyt | et
' ition; and a |linkage between the piston
rn%ﬂﬁhgﬁ%8€§%9gﬁﬁﬁnber, wherein the |inkage nechanically
fails to enabl e novenent of the valve nenber to the
cl osed position in_response to an internal pressure of
24 hesfﬁplﬁ@at%agﬂﬁ% 23 wﬁ@%w@sungrﬁomwmw gssing.
deRPHIBr sRarify 8%ty nichalikhi.acting nineral resources
froma well, conprising: a valve, conprising: a
housi ng conprising an inlet and an outlet; a valve
menber conprising a passage novabl e between an open
position and a closed position within the housing,
wherein the valve enables a fluid to flow through the
inlet, the passage, and the outlet in the open
position, wherein an internal pressure of the fluid
wi thin the housing biases the val ve nenber fromthe
open position to the closed position upon reaching a
pressure |imt, wherein biasing conprises causing a
mechani cal failure of a safety nechanismof the valve.
24. The system of claim 23, wherein biasing conprises
conpressing, deform ng, or shearing a safety
mechani sm



