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[0004P 180 Jun®YdVREEE known from DE 203 11 033 and PCT/EP2004/007948, hereby
incorparated hevein 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 shafl. The screw drive comprises a rotatable, buf axially immovable spindle mut, 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 cytinder of the piston / cylinder

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



unit , wherein the piston cavity includes at |east one
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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 thig way, in the event of a
failure of the pump device, the equipment, such as the safety valve, may still be actuated
properly.

[0011] Various 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
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al ready present locally are used. The use of an
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by the BQ&Ean'o? 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 punping is not possible
because, for example, the elecirical supply has been interrupted, a switchover fo 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.
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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 hydranlic 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
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detail based on the figures enclosed in the draw ngs.

detail Fred btk digiegermimedinadray@fR4] Figure 1 is a
| ongi tudi nal section of a schematic diagram of a punp
déb¢ biowingeredihizgnt 0 the invention with the assigned
access device, and [0025] Figure 2 is a |ongitudina
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the InvEMBEDVINVEINE Sssigned 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 puraped via a

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



[00261 Figure 1 shows a longitudinal section of an

actuator or punp device 1 illustrated schematically
Wh20detiséddance with one enbodi nent of the pre®emus2006/016130
i nvention. The punp device, as is illustrated, is

described in detail in DE 203 11 033, The punp device
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21, via which a threaded spindle device is driven,
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can be noved to and fro in the |ongitudinal direction
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hydraulic fluid. The fluid is punped via a fluid feed
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cylinder cavity 61 of the piston / 5 WO 2006/ 116647
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(0038 e 4 Uypere ling 10,k which theRhlybiter i fddsis @riyyiraglivofiwid directly to an access
section and which extends for exanple fromthe surface
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the ypldgle dirgetiiniiz the vdiawist congectiomt§ &1 the qurpbniinel Sloading fem the access
coupled to feed hydraulic fluid from

device 14,

j0831] 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 flnid for safety equipment such as shown in Figure 2.

f0032] With the first possibility, the feed of lrydraulic fluid occurs from the piston / cylinder unit

5 by appropriate pumping or from the corresponding pressure accumulaior, which is omitted in

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



the vehicle directly via the hydraulic connection 18
to the supply line 8 |l eading fromthe access device
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equipmanti2ohedn pelfigirely control l ed vehicle, which is
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sufficient pressure for the safety equipnment 2 shown
the sepofshigepnéroticd ydida]s casippere withiandippessitbiplunp yievipd to Which a non-
two first possibilities are not fruitful or not
retug g ichesdr, valvagp plsp pptianellngadicaed. i Thefvebicly remainbeoupled tw il hydraulic
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. . also_another hydraulic fluid. To achieve this, the
instapggrdfus) P B6rnoEREd Vilehite (e vehidlguit gpaidt wiacksagmthat its pump be
appropriate punp device to which a non- return or
contiappkin PRI s al so optional Iy assigned. The vehicle
rempi ns coupled to the hydraulic connection 18 until
[0034) y Ehgypurpp detigh ! glspepmpidsss pspfetst ey Becdimbsis peiatpdivia a rotatable
again or is selected, for instance. Due to the
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when a pressure, such, i
[0035] Iigure Z illustrates a longitudinal section through a transport head system 15 with the

riser 3. This transport system 135 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 fransport 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-



as in the pressure accunul ator line 24 or supply line
8 becones too high, wherein these can be practically
short-circuited with the fluid feed line 7. [0035]
' illustrates a | ongitudinal section
w?r%ﬁ(ggg?z? head system 15 with the riser 3. E;f&ég&ﬁﬁmso
ira sport system 15 is part of a tree and at the
calleq; wiheere sty vt (daonhelc wifie selven This optimbdlyfolases the tiser 3 if the
t he suppl¥ line 8 shown in Figure 1. Here, a tree
pressyrg IR xsegndlly deaps felgw ingedeigrmuined Yedue. connect i ng poi nt or
al so directly to the transport system 15. [0036] The
100375 (13351 RAnEROsesystes bh gongistsnifng sdiss 1off serxialyt arangddypipesu wiherein the
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approgpte CiPde MGtk facpas gdecti] ploratewiagnslie trinsperteddh dheyinterior of the
. valve 17 and in particular a so- 7 WO 2006/ 116647
nser pCT/ US2006/ 016130 cal | ed wel | bore safety val ve
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redeterm ned val ue. [0037] The transport system 15
fhe""*"% 8%1‘31@&@% ong SE@?‘} ig dhegrt veiGant dsartipediomdryeint pf e vention,
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 nent of
the i nvention has been shown and descri bed,
nodi fications thereof can be made by one skilled in
the art without departing fromthe spirit of the
invention. 8 CLAIMS 1. A punp device (1) used in oi
and gas wells for the hydraulic actuation of equi prment
(2),conprising: a piston / cylinder unit (5) and an
el ectrical drive device (6), novably connected to the
pi ston (20) of the piston / cylinder unit (5) for at
| east intermttent punp novenent, wherein the punp
device (1) is arranged between a fluid feed line (7)
and a supply line (8) comunicating wth the
equi pnent (2); a bypass line (10) connected to the
supply line (8) downstreamto a punp val ve (9)
adj ust abl e 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 punp device according to Claim1, wherein the
fluid feed line (7) is branched from an inhibitor
feed line (13) for transporting a hydraulic fluid. 3.
The punp device according to Claim?2, wherein the
hydraulic fluid is an inhibitor. 4. The punp device
according to one of the afp .gﬁgntioned clai ms, wherein
the punp and bypass val ves’ é , 11) are accessible for
actuation by a renotely controlled vehicle via an
1. accespungeddvee (()143d fr@nndhes wehd &b éhef lorraaldy ashn@ndl equipment
(mgg& <$Q the open and closed positions. 5. The punp
e "according to one of the aforenentioned clains,
mhem&mﬁmﬁhemshb@mwS}mﬁemﬁ$¥ﬂmwehgtwﬂm@(é)hymﬂmummouudtomu
plsltdnrleO)(()lQ pmo%pgﬁﬁlqwm Lﬂut(gbem{ rfh.e&z 1(11@1)1111&111 ml; 1(1@@:%1@9[”& berein the
syst whi ch | eads bore safety valve (17).
pugp dtf\h@ %hﬁﬁl‘r@@\yql é@wg@dbﬂlﬁﬂ rﬁe@dth@c 6Randf synpey line (8) communicating
\w@ﬁgﬁgngﬁ@u@ned clains, wherein the access device (14)
conprlses a hydraulic connection (18) for the feed of
hy dPaiPese lipg &11091 PETiTE 1Rethf aprpteliye SOy SISy 'S e RIEP @rlve (9)
ad_]?‘%labTé’ll&t\{éHdﬂ'@ cldey |aﬁc€a1ﬁ§}610ﬁ(ﬁltiﬁg ’n‘icpfoﬂ’cﬁﬂnb@m]c ey devlée (1}; and
af orement | e acces ev
(195 ey i Ga GBS o e Wes hee HOSHETS BeNEer € open anc
clogddrpegitibiy. as an access panel (19). 8. The punp device

according to one of the aforenentioned clains
can be |nte tten
2. Cond PPt BRI GG o bt h Ty HERGr B (3o Bagived from
an GihibTihvefeqilimp (A bir censpear divdgutofeme of the
aforenentioned clains wherein a pressure accunul at or

-

IS
3. ape puqnp ccvnu dLLOl ding to Claim 2,
wherein the hydraulic fiuid is an inhibitor.

4. The pump device according to one of the aforementioned claims,
wherein the pump and bypass valves (9, 11) are accessibie for actuation by a remotely
controlied 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 (§) 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 (o one of the aforementioned claims,
wherein the access device (14) comprises a hydraulic conncetion (18) for the feed of

hydraulic fluid from the remotely controlled vehicle,

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



10. The punp device according to one of the

af orenenti oned cl ains, wherein it is constructed
redundantly at least with regard to its drive device
(6) and overall is of nodular construction. M The
punp devi ce according to one of the aforenentioned
clains, wherein it conprises a rotatable camplate
(23) with at least one in particular axially

pr Ot\h%é{je%ﬂ? 9?5@ (lg’&ce (g 18 n%Plggc?Co'ﬁl‘Aq Icglﬂl 1o [JU%} (?L%FLLEM directly as an

val ve
’w%@TMﬁﬂﬂéﬁ of safety eqU|pnent (2), conprising: a
hydraul i ¢ act uat or (1) di sposed between a fluid feed

8- L nel'h(: plm@pgilc@ 2 SRR Qfo cr&ﬁ“ l%sx}mén';'enh“ehl cl%n%ommm cation

e safety equip ve (9) in the
suppﬂV“ﬁ1ne (8) domnstrean1of t he hydraullc act uat or

(1) iangd bca%u@&@hy qgtpﬁéwan{a&e&nﬁ&%p ln%ﬁqmmml m@mm
for providing hydraulic fluid to supply line(8);

Presfdit-d source connunlcatlng with a bypass line (10) in
fluid communication with the supply line (8); and a

9. byp 3&%% ])Mﬁ}l) Mcﬁqc(a Jrée))mﬂi(ﬁ@@tg&)qj {IQ%FOV‘@]%QU&QQ clflinw d source
and the supply line (8) | ockabl e between open and

cl os¥@ePosi ti ons for prOV|d|ng ot her hydraulic fluid

t 0 suppRble ddeRBui{i8)is assikod iIJN€ assenbly according to
claim 12 Further |nclud|ng a second fluid source

connunlcatln in fluid communication with the supply
10 i ne'be gymp %ﬁ‘ﬁtf"é‘“r?o'eiié’tgé%%”cé’éﬂﬁé@ﬁ‘?”&Fﬁ“‘(@éf aintti sposed

bet Wﬂﬁf&mt hes secenedf bdingn8our ¢@siameh tRadSMRRIYiv tO&e (6) and
§ ? rOV|d|qg additional hydraulic fluid to
Qv a Bl II]IOE % Ctﬂgé fu li)

11. The pump device according {0 one of the alferementioned 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 vaive (22).

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

& 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 [luid 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 (1) 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 (&) for providing additional

hydraulic fluid to supply line (8).
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