PUWPS Field of the Invention The present invention relates to punps, in
particular to punps for punping hydraulic well control fluid into a
product i omof2bovdsssse of a wel | . Background of the | nvent iPom/dBzoéwngidste
operation of a subsea well, hydraulic fluid is expelled from hydraulic
control actuating devices, such as vallve and choke actuators. Typically, in
the past, this fluid has been exhausted to the sea. The fluid is,

typically, ethylene glycol based an®UMP$ow considered to be a pol |l utant.
Environnental |egislation now pronpts well operators to stop exhausting
such fluids into the sea, particularly on new installations, which presents
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a production flow.ine of . Preferably, said accumul ati ng neans
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pi st on.actuators during the well shut down. The present invention enables a pump that provides the
necessary pressure to inject exhausted hydraulic fluid into the production flowline, handles the fluid

exhausted during a well shut down and does not need electric power.

Summary of the Invention

According to the present invention from one aspect, there is provided a pump for use in pumping
hydraulic well control fluid expelled from a control device of a well, comprising means for
accumulating such hydraulic well control fluid and means for using the pressure of hydraulic fluid
supplied to the well to pump accumulated hydraulic well control fluid into a production flowline of the

well.

Preferably, said accumulating means comprises a cylinder arrangement including a piston,
accumulated hydraulic well control fluid acting at one side of the piston for displacing the pistonin a
first direction, said means for using the pressure of hydraulic fluid supplied to the well applying

pressure at the opposite side of said piston.

According to the present invention from another aspect, there is provided a pump for pumping
hydraulic well control fluid expelled from a hydraulic control device of a well into a production

flowline of the well, comprising:



According to the present invention from another aspect, there is provided a
punp for punping hydraulic well control fluid expelled froma hydraulic
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between said piston and said further inlet, there being urging means (such as spring means in said
second cylinder arrangement) for urging said displacement means in a direction towards the
second cylinder arrangement, hydraulic fluid at said further inlet acting on said displacement means
so that, if the pressure of hydraulic fluid at said further inlet is greater than pressure of accumulated
well control fluid, said displacement means is displaced against the action of said urging means to
displace said piston.

Each of said first inlet and said outlet is preferably provided with a one-way valve for permitting flow
into and our of said first cylinder arrangement respectively.

Said second cylinder arrangement could comprise a first cylinder in fluid communication with said
first cylinder arrangement and a second cylinder in fluid communication with said first cylinder, there
being a further piston in said second cylinder, said accommodating means being in fluid
communication with the side of said further piston remote from said first cylinder.

Said accommodating means could comprise an expandable container.



into and our of said first cylinder arrangenent respectively. Said second
cyl i nder arrangenent could conprise a first cylinder in fluid comunication
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with the side of said further piston renote fromsaid first cylinder. Said
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control device of a well, conprising accunul ati ng such hydraulic well
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hydraulic operating mechanism of the pump, as the fluid is recycled.

Brief Description of the Drawings

Fig. 1 shows a pump according to an embodiment of the invention in a quiescent state;

Fig. 2 shows the pump having accumulated expelled hydraulic control fluid;

Fig. 3 shows the pump having pumped accumulated hydraulic control fluid into a production
flowline of the well; and

Fig. 4 shows an alternative pump construction in the condition of having accumulated
expelled hydraulic control fluid.

Detailed description of the Invention

Referring first to Fig. 1, which is a diagrammatic sectioned view of a pump in its quiescent position,
i.e. ready to accept exhausted or expelled hydraulic fluid, an inlet port 1 is connected to the
combined exhaust hydraulic control fluid outlets from hydraulic devices on a subsea well, such
valve and choke actuators. When one or more hydraulic devices exhausts fluid, it passes via a
non-return valve 2 into a void 3 within a cylinder 4 to be accumulated therein and push a free



Fig. 4 shows an alternative punp construction in the condition of having
accunul ated expelled hydraulic control fluid. Detail ed description of the
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expel l ed hydraulic fluid fromthe operation of well control hydraulic
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of hydrau port 1 results inariseint
pr essupy;l;ndwh& thng displaced into the bladder 9 This state isillustrated in Fig. 2. Further expelling or

exhausting of hydraulic fluid into the inlet port 1 results in a rise in this inlet pressure, which is
sensed by a pressure switch 16. Such a pressure switch 16 normally exists already on well
hydraulic fluid exhaust systems and is connected electrically, via the well umbilical, to the well
control centre at the surface, or on land, where the well hydraulic power source is also located. On
receipt of a signal from the pressure switch, the control system step increases the hydraulic
pressure at inlet port 14 from the source, i.e. typically, for example, from 280 bar to 345 bar.

Fig. 3 illustrates the result of this increased pressure, via the inlet port 14, acting on the right-hand
face is the figure of the spool 10, producing a force greater than that applied by the spring 15,
resulting in the spool 10 moving to the left in the figure and closing of the valve 11, since it is moved
away from the spigot 12, and an increase of the pressure of the exhausted hydraulic fluid in the void
3 in the cylinder 4. An outlet port 17 of the pump houses a non-return valve 18 and is connected,
via a pressure release valve, to an injection nozzle in the well production fluid flowline. The

increase in pressure in the void 3 closes the inlet non-return valve 2, and when greater than the



sensed by a pressure switch 16. Such a pressure switch 16 normally exists
already on well hydraulic fluid exhaust systens and i s connected
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application. In practlce the ratio of the internal diameters of the cylinders 19 and 20 will have to be

substantially greater than that simply calculated, as above, since the available force is reduced as
the spring 15 compresses.

It should be noted that the cylinder 8 and its free running piston 13 are not essential components of
this pump, since it will function correctly with the output of the cylinder 7 connected directly to the
bladder 9. However, well operators prefer double isolation of a pump core from the external
environment and, since the bladder provides only a single level of isolation from the environment,
the cylinder 8 and piston 13 are included to provide a desired second level of isolation. Also,
spring 15 could be replaced, for example, by the use of hydraulic pressure for urging spool 10in a
direction to the right in the figures.



19 and 20 as illustrated in Fig. 4 . The ratio of the internal dianmeters of
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1 gur es, SNARRIATe Rhet IS BWLALFNER The key advantage of the punp is
that i oes not require a separate source of power, and operates froma
step increase of pressure fromthe existing well hydraulic power source.
Furt her advantages are a) the hydraulic fluid used by the punp is not
expel |l ed or exhausted, but recycled back to its source when the step

i ncrease of pressure is reduced to normal operating pressure and b)
exhausted or expelled hydraulic fluid fromwell actuators for exanple,
resulting froma well electric and/or hydraulic power failure, is
accommodat ed by the punp and di sposed of by injection into the production
fl owine when hydraulic power is restored.Clains: 1. A punp for use in
punpi ng hydraulic well control fluid expelled froma control device of a
wel |, conprising neans for accumul ati ng such hydraulic well control fluid
and neans for using the pressure of hydraulic fluid supplied to the well to
punp accunul ated hydraulic well control fluid into a production flow ine of
the well. 2 . A punp according to claim1, wherein said accunul ati ng neans
conprises a cylinder arrangenent including a piston, accunul ated hydraulic
well control fluid acting at one side of the




pi ston for displacing the piston in a first direction, said neans for using
the pressure of hydraulic fluid supplied to the well applying pressure at

t he opposwoeonvmdessof said piston. 3 . A punp for punpi ngCmcieasiscesael
control fluid expelled froma hydraulic control device of a well into a
production flowine of the well, comprising: a first cylinder arrangenent,
for accunul ati ng such hydraulic well control fluid via a first inlet to the
first &dimsder arrangenent; a piston in the first cylinder arrangenent,
expelled well control fluid being accunul ated on one side of the piston; a
second cyl i nder arrangenent contalnln% hydraulic fluid and in fluid
connun|cat|&W%mHﬁﬁ@%%”PPW§W96V¢WHHEWGHﬁmﬁﬁg@ﬁbﬁ@e$ﬁ“ﬁﬁéaé@ﬁ%@ﬂ?EC%PH% of

the pi $fePoonising hizah§Rr Qé&:ﬁﬁﬂﬁtlﬂg gficreRpluiedef &dHtr@I fﬁﬁfﬁélmfh@érisﬂ& usrhgttm@
first cylinder arrangenment can cause said piston to be d \%@ aced in
|

di r ect PEFSYEWAPYEaYiRTud ét‘%‘ﬂ'&d Qe wakio %Wﬁ@%ﬁ@d nygravlie Cﬁﬁtrqlrﬂ‘éiﬂg‘tq or

accomadgadduddor fMievide splhaawment of hydraulic fluid in the second cylinder
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first cylinder arrangement on the opposite side of the piston, wherein the pressure of expelled fluid
accumulating in the first cylinder arrangement can cause said piston to be displaced in a direction
towards the second cylinder arrangement, there being means for accommodating the displacement
of hydraulic fluid in the second cylinder arrangement; and

a further inlet to the first cylinder arrangement on the opposite side of said piston for
receiving hydraulic fluid supplied to the well, there being an outlet from the first cylinder
arrangement on said first side of the piston for communicating with a production flowline of the well,
the pump being such that if said piston has been displaced toward said second cylinder
arrangement and if hydraulic fluid is applied at said further inlet at a pressure greater than the
pressure of accumulated well control fluid in the first cylinder arrangement, said piston is displaced
in a direction away from the second cylinder arrangement to displace accumulated well control fluid
out of the first cylinder arrangement via said outlet.

4, A pump according to claim 3, wherein there is displacement means between said piston and
said further inlet, there being urging means for urging said displacement means in a direction
towards the second cylinder arrangement, hydraulic fluid at said further inlet acting on said
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8. A pump according to any of claims 3 to 7, wherein said second cylinder arrangement
comprises a first cylinder in fluid communication with said first cylinder arrangement and a second
cylinder in fluid communication with said first cylinder, there being a further piston in said second
cylinder, said accommodating means being in fluid communication with the side of said further

piston remote from said first cylinder.

9. A pump according to any of claims 3 to 8, wherein said accommodating means comprises

an expandable container.

10. A pump according to any of claims 3 to 9, including means for sensing pressure of
accumulated expelled hydraulic well control fluid to produce an indication for use in increasing the
pressure of hydraulic fluid at said further inlet in response to the pressure of accumulated expelled

hydraulic well control fluid reaching a particular value.

1. A method of pumping hydraulic well control fluid expelled from a control device of a well,
comprising accumulating such hydraulic well control fluid and using the pressure of hydraulic fluid
supplied to the well to pump accumulated hydraulic well control fluid into a production flowline of the

well.



