HYDRAULI C ACTUATI ON ASSEMBLY CROSS- REFERENCE TO
RELATED APPLI CATI ON [ 00011 The present application
wolaoenmeqari ority to German Wility Mdel Appli eetriuspoos/016130
202 005 006 719.9, filed April 27, 2005, hereby
i ncor por at ed %Ig reference. Related to the
present appl ig‘gh. gi/%A@@AE%f?@lﬁS%BPgati on Seri al
No. 10/ 56@RE8Y-HEFERENCEIPO $aIIYA ERB PPLICATION
PCT/ EP2004/ 007948 filed 16 July 2004, and German .
[0001] AR B¢ Presrnt applicgyionipdmy priery ta GeimandUtitty Medg! sppiigatien 202 005 006
719.9,Nfle8 bA[(S)ﬁl NEOTRP5 2h&ehyN %&%ggra@d H&éi%l%g@ere@IAﬁé%Mo the present
’REGARDI NG FEDERALLY "SPONSORED RES H OR DEVELOPMENT
applicpten02fe NoS. Aptent ceptplieatioBASKERONND OFS6HAE4 | KUAENTR ONpnuary 2006,
PCT/%&@@&&WEW ﬁieﬁ‘ﬁ%%ig%oh,einﬂt@&n&? {&%Elio%ﬁ&?ﬁg! Yoif P 033 etiled 17 July
ydraul'ic” actuat’i on of’ equi pnen of ‘particular useIn
2003, hly berelyyandvoporaxd eagit bpreferageh as crude oil or natural
gas extraction. Such equi prent may be, for exanple, a
safety valve assigned to a riser or a Christmas tree
used i NSIRATEMENTRECARDING BEDERNLISY SPONSBRED. The
assembly conpri SEESEARCARORPEVELOPMENTC| udes a
piston / cylinder unit and an electrical drive device

[0002)MRiof RppiscaBRVabl y connected to a piston of the piston /
cylinder unit for intermttent punp novenent. The punp

device i's di SPREERDIRETOR FHkIAvERRN ne and a
supply line communi cating wth the equi pnment. [0004]

[0003]STb6 iaventiop roletes de dns asspwhly far ofe DRAROBC ketudlch afigquipment for
PCT/ EP2004/ 007948, hereby i ncorporated herein by

particulef esee e ydrbcarborp exleaction, ash sagchrudopgrorseguml gay ewraction. Such
drive, a reduction gear unit, a spurwheel gear unit

equipmat iy bedet exanglagrai safety haf¢ assignbd &d alrdasdr ©Qhristmas tree used in
el ectric notor driving the drive shaft. The screw

hydroeirbotEext@eiuh @8 subséDw ellsaPhesssdnbly adnpilidey a iptimp datit©that includes a
spindle nut, and an axially novabl e threaded spindle

pistonMYyTiflel Sini€ ONNBCE18M i dAe @SAddIHHidI0is erabl9 chitRcfoll 8 Apiston of the
of the piston / cylinder unit. The appropriate

piston EFMAAdr Wit ISR ndRittent Alnp RN eBEATPhLpuBS d&i&Ois GRpbRM between a

fluid feed line and a supply line communicating with the equipment.

[0004] Such a pump device is known from DE 203 11 033 and PCT/EP2004/007948, hereby
incorporated herein by reference. A pump device as such comprises a screw drive, a reduction gear
unit, a spurwheel gear unit and at least one drive shaft with at least one electric motor driving the
drive shaft. The screw drive comprises a rotatable, but axially immovable spindle nut, and an
axially movable threaded spindle which is connected at an actuating end to the piston of the
piston / cylinder unit. The appropriate reduction gear unit can, for example, be a so-called

harmonic drive gear unit

{0005] The piston is movably supported in a piston cavity of a cylinder of the piston / cylinder

unit , wherein the piston cavity includes at least one suction hole and one discharge hole; and



harnoni ¢ drive gear unit [0005] The piston is novably
supported in a piston cavity of a cylinder of the
wopizsidesoneds7cyl i nder unit , wherein the piston ca&girius2006/016130
i ncludes at | east one suction hole and one discharge
. , 7 I es.subject.to force ..
o B R A es UL 10 T OB pY B0 W A4 g Bl S itfrent
iy ections. [0006] A discharge hole or a discharge
Ine, which |eads to a pressure switch, can branch

fro h ply Line. This can.actuate a safety val ve.

ooos) | AMcile RS dibciBree The wfiBR A 0% Brsfouf iy igbrach from
the .saf ety val ve. [00Q7 ference i s nmade to DE 203

the Sulilriiyd‘é‘ﬁ- ?@‘¥ FH @C‘Pﬁ"lﬁt%@?ﬁlﬂ S2PE; O Derisl SHEOBRIRD ctebs Provided to

008] In order to inprove the known punp device in a

acmat%&‘ﬁﬁ? Y¥&Fer such that on site, which al so neans
bel ow the surface of the sea, it can be bypassed in a

10007) SR piSieaceia AR 4 HE 43 & kaF LBR 8 R desrivtion oiheapire fevice.
continue to feed hydraulic fluid wth an adequate

[0008] pinerderrte improye thedmpwo prinat dsvisq i pisrrls menmsh sach that on site, which
subsea safety val ve. SUMVARY OF THE PREFERRED

also meyBhRlovERT S1fpe @Fthe. dem, ibcatdre hypadsydasssitipke panmer in an emergency
devi ce, an exenplary enbodi nent of the assenbly

in orddr i baighds o dontitueeo Saedhlygralifinuil edhi G dEquarm griuWhe appropriate
device to the appropriate unit downstream and

equipnieat,lsocl 43¢ sabge 8jfetyvahive. t hat i s adj ust abl e between the
cl osed and open positions, a bypass pipe connected to

the flui §UMMARY OF BHY MPEMERREDEMBOSIMERRSY | i ne

and in which a bypass valve that is adjustabl e between

[0009] o&ewdswa bypass e yaw; devishsan; exerplesnealpdipers 06 fhelassenthly includes,

i punp device is no |longer suitable with its nornal

in the sypely ding dading from fhp Pymp geviee tadetprataripteanidownstmamtand following
actuation of the respective equi pnment, the punp val ve

a pumpyaheedbatgnetlvdblaletasen thatlveedapd npersmsitioas, albypasaplpe Gonnected to
fluid under appropriate pressure is passed directly

the fluidrfend litieeantl lopérdng imédthl ismeply bind drel in ediect bypasealica® A adjustable
such as the safety valve. For this purpose it may be

between @pesasircjostdpasitiome &seranfel. f | ui d pressure within the
fluid feed line. In this way, in the event of a

[0010] flAitheipempidetibe iPusTlotiRY isGRabld RetheRHhoWRIN bpedHSD f3SsubPSing an
safety valve, may still be actuated

adequate pressure for the actuation of the respective equipment, the pump valve closes and the

directiﬁ

bypass valve opens so that hydraulic fluid under appropriate pressure is passed directly from the
fluid feed line to the respective equipment, such as the safety valve. For this purpose it may be
necessary to increase the fluid pressure within the fluid feed line. In this way, in the event of a
failure of the pump device, the equipment, such as the safety valve, may still be actuated
properly.

[0011] Varioué hydraulic fluids can be used by the pump device. Preferably, hydraulic fluids
already present locally are used. The use of an inhibitor may be of advantage. Such an inhibitor is
added to the crude oil to be transported in order to optionally liquefy solid constituent parts of the

crude oil, such as paraffin or similar substances, and to prevent blockage by these constituent

2



properly. [0011] Various hydraulic fluids can be used

by the punp device. Preferably, hydraulic fluids
wealo@adys4pr esent | ocally are used. The use of &0T/US2006/016130

i nhi bitor may be of advantage. Such an inhibitor is

parts GFueielg %ét@an%ﬁ{?t_ SH IS, @iu%:h SPinfbithf @@Mfe%g? P%Q%n? fr{dﬁé rdgfon of a tree

optironally liquefy solid constituent

in the §{cid i ' | l.ar, sybstances, and
o o ke MRy 35 LRE08 bl bbb SLIoRIET MO g e, ek
£ thel { Lanspor. 2 0] uch .an.iphibitor .i.s, . . .
of the s S BERA dapBlorkd s Rdtre Bty ftedir B anfo s in any case
Lejni.ty of the wellbore, so that no supply problens
alreadg%ﬁ?ds?g % @85?‘? .Oﬁg?r lk%ngpé’ﬁ% tinme, a |eak of the crude
ol being.transported is._relatively uncritjcal,
(00121  SingeSnly Slight agiet %&h? whilyiton pRe/orather hydraulis, fluid geeeeded for the
the crudﬁ oil faor its transport. [0012] Since only
pump deiemhtheytuidiiped Hae e brareh fomis fesd Limp dprothe drltikitor or for the other
hydraulic fluid are needed for the punp device, the
hydralic djuifl.f eed |ine can branch froma feed line for the
inhibitor or for the other hydraulic fluid. [0013]
[0013] \WMith thpdaituag loGiel eghipaieht, dygesppetatof Wihetles et ¢lsweri@l, hydraulic or
whether it is electrical, hydraulic or pneunatic, in
pneumatieier otder ebediileto ansern shat ¢hd fadity tduepraaftas yapableiop 6B htion, it can
i s capabl e of operation, it can be advantageous if the

be advpotagecns df biyp asmp vali iepasr eaas Cs SickdssibleOfor a6tubiidd 89 dd¥emotely
a renotely controlled vehicle via an access device for

controlidievatidle Giaeail @tcesdieiadeBRithd @EMEIS Tot RGuARSR BFedl @8 Fpen and
positions. Such a renotely controlled vehicle is

closed gosiiignatesh @ﬁenﬁﬁblﬁ@ﬁn(oﬁmﬁﬁcl%edeafgﬁﬁe&/@bé&kté)vcgir%ﬂmitesoperated

normal Iy not manned. Under renote control,

Vehiclé) #2488 ndrfallP BoahLReS THRM o \Wnidi, Hsc%n L Pout[ﬂ‘g 6%%]93 c}er\]/ice and

bypass val ve using appropriate manipulators.

s PSS B 20 B e

omi TS e SODCEOAEA A0\ B S BFRE TR 5158 e or ot
R e T -
o B B R B Btk e,

onesy SHIRL T S S e ner Bresetres L e i e i
equipmgrani Frgr%ntfalpe%ealt%f*na?i\r;e ?o%%eg pfgi ?&p%ly%; iicﬂ;ﬁicoggigrusnder pressure. In the
normal case the feed of the hydraulic fluid and the maintenance of an appropriate pressure occurs
by the pumping of the pump device. This is always actuated when the pressure on the safety
equipment reduces and, for example, falls below a specified set value. If pumping is not possible
because, for example, the electrical supply has been interrupted, a switchover to the bypass can
take place using the remotely controlled vehicle. Then the pressure is supplied directly from the

surface via, for example, the inhibitor feed line. When doing this, it may be necessary to increase

the pressure in the feed line in order to provide the pressure required for the safety equipment.



by the punping of the punp device. This is always
actuated when the pressure on the safety equi pnent

woeodmciaes4and, for exanple, falls bel ow a speci PCeMSI®6/016130
value. If punping is not possible because, for

[0016] ©XANR I RBssitilis i€ |aﬁ8 tn%‘[ Sl %%SE% ETQ( gle uasfe xﬁgsent inthe feed

swi tchover to the bypass Can ta

line, aﬂ@ 1€i|e i }%’erg{urecqal‘u?cq b ?h]t%d% a@aﬂaﬁé 2 tﬁ &AW a(r;efe grf zal,J r@%’éfﬂ'bfeéson there is

I rect e surface v
It

te f t hi
still tﬁe °§S@§r‘€| orr|mr’1lcr a d??u%lgv%%lgsaga’r Q%Ffi‘foﬁef] Breﬁ\“‘é’ég?/‘ﬁnh ¢hg gemotely
oG ST LSl S22 o

i | abl bec e for exanpl a leak is present in
Purpos?ﬁ rﬁa’@&%r ?%@Oﬁ%\i‘éehé‘&? fFqupleafn t %ﬁ hadiagliccouaention andpymphehydraulic
avai |l abl e at the surface or a simlar reason, there is
fluid “§?]i 3 sutfigient peessiipiiy phtginest The sehiele fep thplbaawitehefl it dn idle state in

and, therefore, pressure fromthe renotely controlled
that, foegtpaaple, § nanretemavadvsswitife vicceshigle prevénss the resuree toen falling. The
hydraulic connection. For this purpose the renotely
vehiclegthan reshdinsdonyeteiantl eptiauply ésds bydrindichiudd aghin antil@naB @€ theaWo other
and punps hydraulic fluid until a sufficient pressure
possibilisieplcamnaediaildle vehi cl e can then be switched into an
idle state in that, for exanple, a non-return valve
[0017] Willehpumyt deviaeadah bk @afirof daite Hr bhRafces bél bRarfge®Ash dhlthd&ka bed in
The vehicle then remains on site and optionally feeds

the vichitgrodultice. Inl dtidt taBaiable b bdell 1R dR4ulit Rid ’L‘&Qh@Eé?&{/ equipment from
possi bilities becones available. [0017] The punp

the puiElg\ibie G0 siBR1PARANeS th@ sipgpBELRY cadlin [p8ARKIF ARd lﬂﬁo a hydraulic line
arranged al so on the sea bed in the vicinity

arrangdd’ @fectl} Bn MdBder 1P tll?eetré&k)?rt %térﬁ e\ghltcﬂ %h%\ lgcruﬁu\lv tl%n tile riSer or the

to the safety equi pnent evi ce

systernsﬂo Rt %a%@n&gl Lﬁménlg Couth %Qlaysalfétgg 1& X eiC rotrlie C#g%{y ‘éer or similar

into a i c l1ne arran
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[0018] feeatc},(ess glc ﬁs«ﬂgf%{e %l!f?obgﬁgﬁsaf gt r§ctgrqve o Sel qﬁ]sal.l%r on the pump
IIed downhol e ety valve (DHSV). [0018] The
device 3188% G PR B (e el 86 ks, ePEpbstsce st 1y Bfliate the
tree or also on the punp device directly as an
Couphf‘éc%fe&‘? TSmeLaly O?H@Olk?én‘éthql?m & igecorsmmdmei megipdgiorspinentder for
to facilitate the cou of the renotely controlled
examplg i pdjpsg theovalyes og &g p Tﬁd hlaydraicpehrectios The aosedeparfebean also
exanpl e to adjust the valves or to couple to the
be fornjed g¢ adevies, vhivhdesepatate fite thepumpsicpianetd is amlcpéraiont.

[0019] There is of course also the possibility that the adjustment of the valves occurs not by such
a remotely controlled vehicle, but rather manually by a diver or similar person.

[0020] With the pump device, it should be noted that it is not normally in permanent operation,
but is rather actuated intermittently by remote control to maintain a specified hydraulic pressure.
This means that the pump device is operated in order, for example in the case of a downhole

safety valve, to increase the hydraulic pressure so far that it is open against the pressure of the



be formed as a device, which is separate fromthe punp
device and is independent. [0019] There is of course
wealewm/tmbm7possi bility that the adjustnent of tkeTadkowes16130
occurs not by such a renotely controlled vehicle, but
crudelot 109e tABSPAREA ¥ndY RALPLYERE iR hn Sind LSOR. a3h devi
Wth tehe %Srrp devi ce,}ﬂit sﬁou?ghg}eéeﬁ‘%’f ggerteﬁae(r’ tlﬁ"?g}l%ll) device can

beswﬁakdqa5g§h$gb'&mgernanent operation, but is rather
actuated intermttently by renote control to maintain

A R N MR ERT o -
SR T A RN L -

ressure of thecrude oil to be transported and is only
pressuf GERHCTA10 AT B/ Tt BrERRPURS. Hoes bariy inaapeborted in the
. _can be switched into a standby state. [0021] In order
directiog 4f dhedavenbpls B vHyRI faengdhd pigsyrasrgumBlator shicastdona sufficient
. sufficient hydraulic pressure for a certain tine
time sgjtha gumping by e v dewicp ondy tekes blaee again when theptebsprd i the pressure
| eak has devel oped, a pressure accunul ator can be
accunpaiprre dllen ta hepepifinpsdeniuee. Hydraulic fluid is
transported in the direction of the downhol e safety
[0022]v & mey bhewmweienthifatdeass partseofalicdiing debvioe asd conetdscted @durdantly and
sufficient time so that punping by the punp device
the pomp yietiak ssoyetAc ef apdilar whetudtha. pmasayiiee fitedot® summary merely
pressure accunul ator has fallen to a specified set
provideakxi@upldry @abbdintent¥Byf thepeey five@th dnfl ifthot i8RRdedRB TSt the scope
of the drive device are constructed redundantly and

of the binBedPaihe Vd FBatliSs@MBEel. Of nodul ar construction.
I ndeed, the foregoing sunmary nerely provides

exenpl ary CTHAbRBISERHTION Jif PREDRAWRIL 0N and 1
not intended to limt the scope o t%é’appended cl ai ms
[0023] ¢ & {Heafollpwingy pmradyanéageo BRI ADESCRIC AT @NeDionTidEexplained in more
DRAW NGS [0023] In the follow ng, an advantageous
detail bappdan thedtzursh endiesell ivéntiasvingss expl ai ned in nore
detail based on the figures enclosed in the draw ngs.
Thke foblbWingiangshama: shown: [0024] Figure 1 is a
| ongi tudi nal section of a schematic diagram of a punp
[0024] dBiguree]l BeClofigitudihal eectibie of HYERMBO dbiabh $thep@as u8R&Daccording to
access device, and
the invention with the assigned access device, and

[0025] Figure 2 is a longitudinal section through a riser in the region of a tree or well head.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] Figure 1 shows a longitudinal section of an actuator or pump device 1 illustrated
schematically in accordance with one embodiment of the present invention. The pump device, as
is illustrated, is described in detail in DE 203 11 033. The pump device 1 comprises a drive
device 6 with an electrical motor 21, via which a threaded spindle device is driven, such that a
piston 20 of a piston / cylinder unit 5 can be moved to and fro in the longitudinal direction of the
pump device. This movement causes pumping of a hydraulic fluid. The fluid is pumped via a

fluid feed line 7 and a non-return or check valve 26 into the cylinder cavity 61 of the piston /



[0025] Figure 2 is a |longitudinal section through a

wo Jobéifiled7n the region of a tree or well head. pogifhbdsldi6130
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0026] Fi gure
1 shows a longitudinal section of an actuator or punp

cylindgeaﬂitc %ISs' ng&éﬁh ?ﬁlﬁﬁl %Hﬁ%ttb %‘3}10|n>l1re ﬁlg@ﬂG@Z%&ﬁ'ﬁgured in

resent |nven |on

the re‘%gsv 'égn%ctl nlél%g Inlﬁkqiglt }%ﬁé §5j (Palc Sn gl?elﬁ %rjw%egsffa?& 13»' 4“8%19 line 8 and

on e APl LA PR il g et
0O of a piston /..c Ilnder n b
to & st e HBTRGhgEG ihaft by 55 el T f?gfa&%&??ﬂls pressue
Thi s novengent causes of a hydraulic fluid. The
aocuwlalﬂr&am e SUARieEesREch f%. la P&g%oée‘& 93Phe 7 and a
on-return or check valve 26 into the cylinder cavity
[0027] 6T§e Bpidiferd 1E1387t Qsny @9{4 nighibiteinfieed Bne By i‘@ad’é tguye 1is only shown
. fluid is punped to a non-return or check valve 27
in scotigmtiquirich SRandsHer Fewe o he gfisn oAfe e Caubibgea wellhead or
pi pe 25 that on one hand provides fluid to supply line
wellb@e amdl thercotraspondihg Chiistns tuee.t The iphtibierus &ramsporiediinathe imhibitor feed
l'ine 24. The pressure accunul ator line 24 extends to a
line 1pasdgdtautic odulwitit oeertainiypredsudes not illustrated in
Figure 1, and details of this pressure accumul ator can
[0028] & byphds linki 19, viaseet the fiahibicbriis feldbas 203/ddaliliO Baid dif¥dRy fo an access
The fluid feed line 7 opens into an inhibitor feed
dev1ce] 141 €hub Bypabing thd dndal Bithp of theHudipl devieB AR ih Aufieinirihication with
mhlgﬁ extends for exanple fromthe surface of the
ﬂmlmﬁgQHQQﬂqﬁglgubsea wel | head or wel |l bore and the
corresponding Christmas tree. The inhibitor is

10029 ¢ &ﬁ@g@@y ﬁﬂe meéda Qo itk REdsHevicead. hbﬂlelér;le% 25, iy %1%1& 'hﬁe 8 and

a certain pressure. ‘A bypass |

bypas%ﬁ € Yé éNHf ﬁ dtcg‘ﬁxduﬂﬁht%ﬁ Whth 'g"fbvicggss ?%Vl@e hy d&l%“tﬂe mp valve 9 or,

rect to an access ICce ., thus

respec‘ﬁvglnx,lajtﬁl b a,sg valbe ?’h ’ﬁthg gc&yﬂg%fgct%vmccgré ég]u tlsc%ée Oah!%éslﬂr 8 &) ?6 een their

o H ﬁﬂFS Igne 8 feeds to the access device 14. Both
pen gnd glosed posghons.; o "sonl'y 1ine 8 and bypass |ine 10, are

i uid c nnunlc tiion with. th ccess devij ce
oosor Burtiingrey S gEces grvice ‘é‘s‘B%‘BikiS\i’:*r@‘a“f ey pge! & gl deenated an
The access devi ce can just the valy

ROV }bqj_-t_-tSW@eqq Wwhigh 3 regﬁ)éeﬁy gqﬂro&lp%g@éc f)E)a.ﬂ b Goupled to fegg h}?draulli%; fluid from

the vehicle directly via the hydraulic connection 18 to the supply line 8 leading from the access
device 14.

[0031] Through the access device 14, which can be disposed in the access panel 19 directly on
the pump device 1 or also arranged remotely to it, there are various ways of providing sufficient
hydraulic fluid for safety equipment such as shown in Figure 2.

[0032] With the first possibility, the feed of hydraulic fluid occurs from the piston / cylinder unit
5 by appropriate pumping or from the corresponding pressure accumulator, which is omitted in

Figure 1 for simplification. If a fault occurs in the actual pump, there is the second possibility of



[0030] Furthernore, the access device 14 includes a

wo 20Wé{1@sd71 ¢ connection 18, al so designated an pRiPM6/016130
step, to which a renotely controlled vehicle can be
coupled to feed hydraulic fluid fromthe vehicle

using tgé B@EH 1?‘neV1'OaWﬂ%ﬁ Y thE b HANEE 10 %eﬁr&%g%ﬁiﬁ% BURRL Yalve 11

eadi ng from the access devi ée

is opengﬁ EQ&J%Q BQ}S vafk @Sii 519%:\6' ﬁ]a%tuaﬁ’gﬁ ﬁpva('f\%@ CQI? o&:ug gﬁ’i\&g rﬂ{lcnalready

access’ panel I rect on t

mentlog?ds remo%el}Zl n&%lle& ”‘é’ﬁl&e Y dsﬁ i ﬁﬁg; i %ioev ¥I§ o%J ?)g%\@}(e% Vehicle).

rovidirng suffrcrent

With ﬂ?e%r"%‘gl TSRt Ay %E%EFB@ %?cga{sovgg’ \VA@SQE% FQ from the
1nh1b1tc5lf ; he]&:? b?s%ggﬁlﬁyh@y ) n Btstﬁ Mlt%% erhaca}‘ltcan be arranged at

accunulator which s omtted in Figure 1

the seas§Upfags; fhechiessure, njthe hing i inqreased i wovide F}#@C’&?}E nrafsumf% the safety
there is the second possibility ofusing the bypass

equipmepiyeshpyn ipkigwretpl oyi ng the bypass |ine 10, the
correspondi ng bypass valve 11 is opened and the punp

10033} & the thidspaskibdid. if The swadirsiapéssibiliies \aad wets froufvl et desired,
through the already nentioned renotely controlled

appropuigh ihglireuliominid lvan be fedrvicathle nyduanlRdOnhiReiontl8 dipdtyafred the remotely
Vehicle). Wth the second possibility, the direct feed

controlied vichielel This bad similady bie mhibiter éwsdnnpadsshydradic ¥id. Monchieve this,
the inhibitor feed line 13. Optionally, on the inlet

the renid@ell R@ntrélitidbichizte fserdippbd @ithvihi sppropaiatelRmey d8n@eR Which a non-
the sea surface, the pressure in the line is increased

return b10cHREIOVAIHE isSalkd bsticRRlly RNsRSSA el Rhicld @bk @bdpled to the hydraulic
equi prent 2 shown in Figure 2. [0033] As the third

connecﬁ@rf‘ $8 Bl dné ofithe Woﬁ%‘ﬁpcfsbxﬁﬁfﬂe@@&%ﬁ%b hb%ib@é ag"a'ir?of‘ﬁtselected for
fruitful or not desire appropriate hydraulic fluid

mstanc?.aﬁupec%ftﬁg nY»h%tthe vaydng 11% 3 mﬁcfs' I‘Pd_]lhl?egesqglrkeﬁy #s pump be

romthe renotel COﬂth icle.

. Shni e inhibitor or also anot her hydraulic
Cmﬁunépghlaﬁ#% gchleve this, the remotely controlled

[0034] m%lclﬁlmg) %evhce $ re?glg\];’)\nn te?] g?ﬁ%fe\%% P/Q/lgg ?g ﬁgg 1%%%1&12% af}llgya Totatable
cam pIE 3 8«&%‘1&@%@%&?@5&@8 SR 2 SPUES Bt aidReithh pptesuge suh
a5 in (R REOP B ROTRUROT Ko hoy ol e § Reopiehia kigh{ hargn disse can be

necessary that its pu be continually in operation.
practically short-circuited with the fluid feed line 7.

[0035] Figure 2 illustrates a longitudinal section through a transport head system 15 with the
riser 3. This transport system 15 is part of a tree and at the connecting point 30 a connection is
made from it to the supply line 8 shown in Figure 1. Here, a tree valve 29 is also assigned to the
connecting point or also directly to the transport system 15.

[0036] The supply line 8 opens within the riser 3 to a hydraulic line 16, which extends along the

riser 3 to the safety equipment 2, which for example is a safety valve 17 and in particular a so-



[0034] The punp device 1 also conprises a safety val ve

22, which is actuated via a rotatable camplate 23
woi2bds/1a6qar ot rudi ng cam 31. This val ve 22 conesPCmiUS2006/016130

oper ati on mhen a pressure, such as in the pressure

called\?&%@tﬁg}!)&ngatf%g val ve S l \%e.&,n@H'% IoPt?c&%ﬂes ! 00% r%ﬁf 3 if the

% |ne : 003%1 ure 2 illustrates a
pressqr% 8.‘?‘%&‘}*‘”& P8 f’ogrf‘ RIR(ekygied vp Sms port head system
0 3% th the riser_3. This transport system 15 is part
[0037] ¢ hg Hapsportasygiedt 19 KanEHh ﬁ%&tsrrr?j %?Wla% aarae%rﬁn@ess dtherein the
is made fromit to the supply line 8 shown in Figure
appropriaty ghude materiab sughy psy gruge ojl or apweal ges isgrasgpartsdtindhe interior of the
connecting point or also directly to the transport
rlse1-'3systerr115 [ 0036] The supply line 8 opens within the
riser 3 to a hydraulic line 16, which extends al ong
[0038]¢ Néhﬂre|as?é¢f6136dt@Wﬁ@eshfﬁféh%/mmmmph@r’qeelﬁshowh iaphddsonibed, modifications
exanple is a safety valve 17 and in particular a
thereog es e Imade Wepneishsilled Sethearywitlzutéeptiogfrbmites spiaft of fhe invention.
valve). This optionally closes the riser 3 if the
pressure fed externally drops bel ow a predetermn ned
val ue. [0037] The transport system 15 consists of a
series of coaxially arranged pi pes, wherein the
appropriate crude material, such as crude oil or
natural gas is transported in the interior of the
riser 3. [0038] Wile a preferred enbodi ment of the
i nvention has been shown and descri bed, nodifications
t hereof can be nade by one skilled in the art w thout
departing fromthe spirit of the invention. CLAIMS 1. A
punp device (1) used in oil and gas wells for the
hydraul i ¢ actuation of equi pnent (2),conprising: a
piston / cylinder unit (5) and an electrical drive
device (6), novably connected to the piston (20) of
the piston / cylinder unit (5) for at |east
intermttent punp novenent, wherein the punp device
(1) is arranged between a fluid feed Iine (7) and a
supply line (8) comunicating with the equi prment (2);
a bypass Iine (10) connected to the supply line (8)
downstreamto a punp val ve (9) adjustable between a
cl osed and an open position and foll ow ng the punp
device (1); and



a bypass valve (11) disposed in the bypass |line (10),
| ockabl e between the open and cl osed positions. 2. The
wouenp/1dessr ce according to Caim 2, wherein thePCT/US2006/016130
hydraulic fluid (13) is an inhibitor. 3. The punp
device according to Claiml or 2, wherein the fluid
feed line (7) is branched Gle&AWM8n i nhibitor feed |line
(13). 4. The punp device according to one of the
af orenenti oned cl ai ns, wherein the punp and bypass
1. valA/pemy devitd (1)arsed aic o sud lghe wells fache Aydrewlidgcteation of equipment
(Z)rennLeLy controll ed vehicle via an access device (14)
PreitHe vehicle for adj ust rent between the open and
cl agadorposylindensnit &) akd@n pleopicsledtivealenice ¢6) nfogatilp comected to the

.. of the aforenmentjoned clains, wherein the supply |ine .
pist@epOYufe PSR CaliRra e (Dot s BB S o Yerae wherein the
pumf)iclﬁleiﬁe (B)is @fradbell RRERA L fiiY $e@Mne W) &1 4 835 i @) communicating

we

) bore safety valve (17). 6. The punp device
withgbe eyt €2; one of the af orenentioned clai ns, wherein

theg @%Qﬁsﬁne?@gf? ?xu{e\]:@i 16 QHP Eﬁ@?f H@% ?%S{cf%ﬁsfrgam to a pump valve (9)

connection or the feed Ic fluid from
adjusthlle betwotied ylosasrand ah bpeh nositios bed followitigghepump desded@); and

ac [ f e i L0Y5 ; rei
D%, 5 ok ESFIRE OIS, HAME LRGEEI cpen nd
clospupsitsbevi ce (1) directly as an access panel (19). 8.
The punp device according to one of the aforenentioned
clainms, wherein it can be intermttently actuated by

2. I ermht @udpdtviod adcordingad MAmm, ng a certain hydraulic
pressure. 9. The punp device according to one of the
af orenenti oned cl ai ns, wherein

wherein the hydraulic fluid (13) is an inhibitor.

3. The pump device according to Claim 1 or 2, wherein the fluid feed line (7) is branched

from an inhibitor feed line (13).

4. The pump device according to one of the aforementioned claims,
wherein the pump and bypass valves (9, 11) are accessible for actuation by a remotely
controlled vehicle via an access device (14) from the vehicle for adjustment between the open and

closed positions.
5. The pump device according to one of the aforementioned claims,

wherein the supply line (8) opens into a hydraulic line (16) disposed in the riser (3) of a

transport system, which leads to a wellbore safety valve (17).
6. The pump device according to one of the aforementioned claims,
wherein the access device (14) comprises a hydraulic connection (18) for the feed of

hydraulic fluid from the remotely controlled vehicle.

7. The pump device according to one of the aforementioned claims,



a pressure accumnulator is assigned to it. 10. The punp
devi ce according to one of the aforenentioned clains,
wohereailes47t i s constructed redundantly at | easPCWiusk006/016130

regard to its drive device (6) and overall is of

modul ar, construction, 11. The punp device according to

ondvhsrein e aceess dpder (16hisarenged s 2 tiger Sierpuinp deyiep (Dslisgotly as an
acods pabRU P! € camplate (23) with at |east one in

particular axially protruding cam (31) for the

actuation of a safety valve (22). 12. An assenbly for

th I . ti { ' it (2),
5. Conpy PERAHENE REbiRle @B AT Blen R B s bt ween
a wherdnfeed line (7) and a supply line (8) in fluid

VAR G kAR Ra o B e )L AuBAT Bt it ginain hydrautic

preskyrelr aul i ¢ actuator (1) and adj ustabl e between open and
cl osed positions for providing hydraulic fluid to
supply line (8); a fluid source conmunicating with a
9. bymas putp Aevi€elfkoddigfth Yhslo AR FIntALiHRA ik t he
supply line (8); and a bypass valve (11) disposed
bet\IeE#Nt he fluid source and the supply line (8) and
|l o : ] osed positions for
prg??%%ﬁag%%ﬁ@%ﬁﬁggggﬁ??gm?+uid to supply line (8).
13. The assenbly according to claim 12 further
in ' . . f LU 0 ni;cating in fluid
10. o TbbRlnag 1B SPERN el bl SN SR SED ' D ceos
comberdin ahis( dptrutitsprdentiabidy we tastt With sepahe itk diitle device (6) and

th ly I 8) f i di
overd i sl FRPRRR. 1 ui'd o suppty Tine (8).

11. The pump device according to one of the aforementioned claims,

wherein it comprises a rotatable cam plate (23) with at least one in particular axially

protruding cam (31) for the actuation of a safety valve (22).

12. An assembly for the hydraulic actuation of safety equipment (2), comprising:

a hydraulic actuator (1) disposed between a fluid feed line (7) and a supply line (8) in
fluid communication with the safety equipment (2);

a pump valve (9) in the supply line (8) downstream of the hydraulic actuator (1) and
adjustable between open and closed positions for providing hydraulic fluid to supply line (8);

a fluid source communicating with a bypass line (10) in fluid communication with the
supply line (8); and

a bypass valve (11) disposed between the fluid source and the supply line (8) and
lockable between open and closed positions for providing other hydraulic fluid to supply line (8).

13. The assembly according to claim 12 further including a second fluid source
communicating in fluid communication with the supply line (8); and an access connection (18)
disposed between the second fluid source and the supply line (8) for providing additional
hydraulic fluid to supply line (8).
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