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Description

[0001] The present invention relates to a flow control
device and a flow control method.
[0002] Devices for recovering oil and gas from long,
horizontal and vertical wells are known from US patent
publications nos. 4,821,801, 4,858,691, 4,577,691 and
GB patent publication no. 2169018. These known devic-
es comprise a perforated drainage pipe with, for example,
a filter for control of sand around the pipe. A considerable
disadvantage with the known devices for oil/and or gas
production in highly permeable geological formations is
that the pressure in the drainage pipe increases expo-
nentially in the upstream direction as a result of the flow
friction in the pipe. Because the differential pressure be-
tween the reservoir and the drainage pipe will decrease
upstream as a result, the quantity of oil and/or gas flowing
from the reservoir into the drainage pipe will decrease
correspondingly. The total oil and /or gas produced by
this means will therefore be low. With thin oil zones and
highly permeable geological formations, there is further
a high risk that of coning, i.e. flow of unwanted water or
gas into the drainage pipe downstream, where the ve-
locity of the oil flow from the reservoir to the pipe is the
greatest.
[0003] From World Oil, vol. 212, N. 11 (11/91), pages
73 - 80, it is previously known to divide a drainage pipe
into sections with one or more inflow restriction devices
such as sliding sleeves or throttling devices. However,
this reference is mainly dealing with the use of inflow
control to limit the inflow rate for up hole zones and there-
by avoid or reduce coning of water and or gas.
[0004] WO-A-9208875 describes a horizontal produc-
tion pipe comprising a plurality of production sections
connected by mixing chambers having a larger internal
diameter than the production sections. The production
sections comprise an external slotted liner which can be
considered as performing a filtering action. However, the
sequence of sections of different diameter creates flow
turbulence and prevent the running of work-over tools.
[0005] The present applicant has identified that a pos-
sible limitation or problem with the valve or control device
as disclosed in WO-A-9208875 in certain cases or appli-
cations is that substantially only one-way flow is possible
through said valve or control device (although this might
be a prerequisite or advantage in other cases or appli-
cations). Said limitation or problem is sought to be avoid-
ed or at least alleviated by the present applicant in pro-
viding the present invention.
[0006] International application No.
PCT/NO2007/000204 with publication No. WO
2008/004875 A1 generally discloses a method for flow
control and a self-adjusting valve or flow control device,
apparently useful in a production pipe for producing oil
and/or gas from a well in an oil and/or gas reservoir, which
production pipe includes a lower drainage pipe preferably
being divided into at least two sections each including
one or more inflow control devices which communicates

the geological production formation with the flow space
of the drainage pipe. The fluid flows through an inlet and
further through a flow path of the control device passing
by a movable disc or movable device which is designed
to move relative to the opening of the inlet and thereby
reduce or increase the flow-through area by exploiting
the Bernoulli effect and stagnation pressure created over
the disc, whereby the control device, depending on the
composition of the fluid and its properties, automatically
adjusts the flow of the fluid based on a pre-estimated flow
design.
[0007] According to a first aspect of the present inven-
tion, there is provided a flow control device as defined in
independent claim 1.
[0008] According to a second aspect of the present
invention, there is provided a flow control method accord-
ing to independent claim 13.
[0009] Preferred embodiments are defined in the de-
pendent claims. Claim 14 defines a method comprising
providing or using a flow control device of any one of
claims 1 to 12.
[0010] Reference will now be made, by way of exam-
ple, to the accompanying drawings, in which:

Fig. 1 shows a schematic view of a production pipe
with a control device according to WO 2008/004875
A1,

Fig. 2 a) shows, in larger scale, a cross section of
the control device according to WO 2008/004875 A1,
b) shows the same device in a top view.

Fig. 3 is a diagram showing the flow volume through
a control device according to WO 2008/004875 A1
vs. the differential pressure in comparison with a
fixed inflow device,

Fig. 4 shows the device shown in Fig. 2, but with the
indication of different pressure zones influencing the
design of the device for different applications.

Fig. 5 shows a principal sketch of another embodi-
ment of the control device according to WO
2008/004875 A1,

Fig. 6 shows a principal sketch of a third embodiment
of the control device according to WO 2008/004875
A1,

Fig. 7 shows a principal sketch of a fourth embodi-
ment of the control device according to WO
2008/004875 A1.

Fig. 8 shows a principal sketch of a fifth embodiment
of WO 2008/004875 A1 where the control device is
an integral part of a flow arrangement.

Fig. 9 shows a partly cutaway view of an improved
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control device according to an embodiment of the
present invention.

Fig. 10 shows an exploded view of the improved con-
trol device shown in Fig. 9.

Figs. 11 a) - c) are sectional views of the improved
control device in a first mode of normal flow, in a
second mode of substantially blocked reversed flow
and a third mode of reversed flow, respectively.

Figs. 12 a) and b) are sectional views of another
control device embodiment of the present invention
in a first mode of normal flow, and a second mode
of reversed flow, respectively.

Fig. 13 illustrates a variation of the embodiment
shown in Fig. 12 b).

[0011] A flow control device may comprise: a first flow
path to allow fluid to flow from an inlet port provided on
an inlet side of the device to an outlet port provided on
an outlet side of the device; a closure element arranged
to prevent fluid flow along the first fluid path in a direction
from the outlet port to the inlet port; and an arrangement
adapted to open a second fluid path, different along at
least part of its length from the first fluid path, in depend-
ence upon the pressure of fluid at the outlet side, the
second fluid path allowing fluid to flow from a first relief
port provided on the outlet side to a second relief port
provided on the inlet side.
[0012] At least part of the first relief port for the second
fluid path may be shared with or the same as the outlet
port for the first fluid path.
[0013] At least part of the second relief port for the sec-
ond fluid path may be separate from the inlet port for the
first fluid path.
[0014] The arrangement may be adapted to open the
second fluid path in response to the pressure of fluid at
the outlet side exceeding the pressure of fluid at the inlet
side by a predetermined amount.
[0015] The closure element may be a movable body
provided along the first fluid path, the body being ar-
ranged such that changes in velocity and/or properties
and/or composition of the fluid flowing along the first fluid
path result in changes to the forces acting on the body
as a result of the Bernoulli principle, thereby autono-
mously adjusting the flow of fluid through the control de-
vice.
[0016] The closure element may be arranged to face
the inlet port.
[0017] It may be that the flow control device comprises
an inner body part and an outer body part, the inner body
part being sealingly arranged and moveable within the
outer body part between a first position and a second
position under the influence of the pressure of fluid at the
outlet side. A first part of the second fluid path may be
formed within the inner body part and a second part of

the second fluid path may be formed within the outer
body part. The first and second parts of the second fluid
path may be in communication with one another when
the inner body part is in the second position but not when
the inner body part is in the first position, thereby opening
the second fluid path when the inner body part moves
from the first position to the second position. The flow
control device may comprise a resilient member ar-
ranged to provide a predetermined resistance against
movement of the inner body part from the first position
to the second position.
[0018] The resilient member may be an annular spring.
[0019] The annular spring may be arranged between
a locking ring and an annular shoulder of the inner body.
[0020] An annular sealing member may be provided in
an annular slot at the interface between the inner and
outer body parts.
[0021] The second fluid path may bypass the closure
element.
[0022] The flow control device may comprise a plurality
of such second flow paths and/or a plurality of such outlet
ports.
[0023] A flow control method may be for use with a flow
control device having a first flow path to allow fluid to flow
from an inlet port provided on an inlet side of the device
to an outlet port provided on an outlet side of the device,
and a closure element arranged to prevent fluid flow
along the first fluid path in a direction from the outlet port
to the inlet port, the method comprising providing or using
an arrangement to open a second fluid path, different
along at least part of its length from the first fluid path, in
dependence upon the pressure of fluid at the outlet side,
the second fluid path allowing fluid to flow from a first
relief port provided on the outlet side to a second relief
port provided on the inlet side.
[0024] Another method controls the flow of hydrocar-
bon fluid including any water between a hydrocarbon res-
ervoir and a production pipe, the production pipe having
one or more production sections, and the method com-
prising providing or using a flow control device as set out
above in the or each production section of the production
pipe.
[0025] A self-adjustable (autonomous) valve or flow
control device (2) may control the flow of a fluid from one
space or area to another, in particular useful for control-
ling the flow of fluid, i.e. oil and/or gas including any water,
from a reservoir and into a production pipe of a well in
the oil and/or gas reservoir, which production pipe in-
cludes a lower drainage pipe preferably being divided
into at least two sections (1) each including one or more
inflow control devices (2) which communicates the res-
ervoir with a flow space of the drainage pipe, including a
freely movable controlling body (9) being arranged in a
housing body (4), the controlling body (9) facing the outlet
of an aperture or inlet (10) in the centre of the housing
body (4) and being held in place in the recess (21) or
housing body (4) by means of a holder device or arrange-
ment (7), thereby forming a flow path (11) in normal op-
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eration going through the central aperture or inlet (10),
towards and along the body (9) and out of the recess or
housing, characterised by said housing body (4) com-
prising an inner body part (4a) coaxially and sealingly
arranged within a corresponding recess in an outer body
part (4b), said inner body part (4a) being axially movable
within the outer body part (4a) between a first position
and a second position against a predetermined biasing
force from a resilient member (24) arranged between said
inner and outer body parts (4a, 4b) by an overpressure
acting on an outlet side of the valve (2) opposite of a side
of the inlet (10) and exceeding said predetermined bias-
ing force of the resilient member (24), said first and sec-
ond positions providing normal operation via the flow path
(11) and reversed flow operation of the valve or control
device (2), respectively, wherein in said second position
the flow path (11) is closed and a second flow path (25)
of reversed flow is created between at least one branch
channel (31) in the inner body part (4a) arranged down-
stream of the controlling body (9) under normal operation
and at least one corresponding channel (26) in the outer
body part (4b), said corresponding channel (26) extend-
ing between an axial interface between the inner and
outer body parts (4a, b) and a same side of the valve (2)
as the central aperture or inlet (10), said closing of the
flow path (11) in the second position of reversed flow
being caused by said overpressure pressing the control-
ling body (9) sealingly against a seat (19) of the inlet (10)
at the same time as the inner body part (4a) is lifted in
said recess causing the movement into said second po-
sition of reversed flow.
[0026] The fluid may be composed of one or more gas-
es and/or one or more liquids.
[0027] The fluid may be water and oil, or oil and natural
or produced gas and/or CO2.
[0028] An annular sealing (27) may be provided in an
annular slot (28) at the interface between the inner and
outer body parts (4a, 4b).
[0029] The resilient member (24) may be an annular
spring.
[0030] The annular spring (24) may be arranged be-
tween a locking ring (29) and an annular shoulder (30)
of the inner body (4a).
[0031] A plurality of flow paths (25) may be equidis-
tantly and circularly arranged at the interface between
the inner and outer body parts (4a, 4b).
[0032] A plurality of openings (13) may be equidistantly
and circularly arranged at the side of the valve (2) oppo-
sitely of the inlet (10).
[0033] Another method may be for reversed flow
through a self-adjustable (autonomous) valve or flow
control device (2) as previously described, the method
comprising providing an overpressure on the side of the
valve (2) opposite of the side of the inlet (10) exceeding
a predetermined biasing force of the resilient member
(24) causing lifting of the inner body part (4a) within the
outer body part (4b) against said biasing force from a first
position of fluid flow between an inner and an outer side

of the valve (2) via the flow path (11) and to a second
position of reversed fluid flow between said inner and
outer side through the second flow path (25).
[0034] A self-adjustable (autonomous) valve or flow
control device in accordance with a previously-described
device may be used as a check valve in a reversed flow
mode, e.g. when injecting steam or scale inhibitor down
the production pipe of a well and into an adjacent forma-
tion or reservoir.
[0035] A "self-adjusting" implementation may provide
an improved method for self-adjusting (autonomously
adjusting) the flow of a fluid through a valve or flow control
device, a self adjusting valve or flow control device, and
use of said self adjusting valve or control device, in par-
ticular useful in a production pipe for producing oil and/or
gas from a well in an oil and/or gas reservoir, which pro-
duction pipe includes a lower drainage pipe preferably
being divided into at least two sections each including
one or more inflow control devices which communicates
the geological production formation with the flow space
of the drainage pipe.
[0036] More particularly, a "self-adjusting" embodi-
ment of the present invention relates to an improvement
of the method for flow control and autonomous valve or
flow control device as described in International applica-
tion No. PCT/NO2007/000204 with publication No. WO
2008/004875 A1.
[0037] When extracting oil and or gas from geological
production formations, fluid of different qualities, i.e. oil,
gas, water (and sand) is produced in different amounts
and mixtures depending on the property or quality of the
formation. None of the above-mentioned, previously-
known devices are able to distinguish between and con-
trol the inflow of oil, gas or water on the basis of their
relative composition and/or quality.
[0038] A "self-adjusting" embodiment of the present in-
vention provides an inflow control device which is self
adjusting or autonomous and can easily be fitted in the
wall of a production pipe and which therefore provide for
the use of work-over tools. Such a device is designed to
"distinguish" between the oil and/or gas and/or water and
is able to control the flow or inflow of oil or gas, depending
on which of these fluids such flow control is required.
[0039] A device embodiment of the present invention
is robust, can withstand large forces and high tempera-
tures, prevents draw dawns (differential pressure), needs
no energy supply, can withstand sand production, is re-
liable, but is still simple and relatively cheap.
[0040] Fig. 1 shows, as stated above, a section of a
production pipe 1 in which a prototype of a control device
2 according to WO 2008/004875 A1 is provided. The con-
trol device 2, is preferably of circular, relatively flat shape
and may be provided with external threads 3 (see Fig. 2)
to be screwed into a circular hole with corresponding in-
ternal threads in the pipe. By controlling the thickness,
the device 2 may be adapted to the thickness of the pipe
and fit within its outer and inner periphery.
[0041] Fig. 2 a) and b) shows the prior control device
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2 of WO 2008/004875 A1 in larger scale. The device
consists of a first disc-shaped housing body 4 with an
outer cylindrical segment 5 and inner cylindrical segment
6 and with a central hole or aperture 10, and a second
disc-shaped holder body 7 with an outer cylindrical seg-
ment 8, as well as a preferably flat disc or freely movable
body 9 provided in an open space 14 formed between
the first 4 and second 7 disc-shaped housing and holder
bodies. The body 9 may for particular applications and
adjustments depart from the flat shape and have a partly
conical or semicircular shape (for instance towards the
aperture 10). As can be seen from the figure, the cylin-
drical segment 8 of the second disc-shaped holder body
7 fits within and protrudes in the opposite direction of the
outer cylindrical segment 5 of the first disc-shaped hous-
ing body 4 thereby forming a flow path as shown by the
arrows 11, where the fluid enters the control device
through the central hole or aperture (inlet) 10 and flows
towards and radially along the disc 9 before flowing
through the annular opening 12 formed between the cy-
lindrical segments 8 and 6 and further out through the
annular opening 13 formed between the cylindrical seg-
ments 8 and 5. The two disc-shaped housing and holder
bodies 4, 7 are attached to one another by a screw con-
nection, welding or other means (not further shown in the
figures) at a connection area 15 as shown in Fig 2b).
[0042] One embodiment of the present invention ex-
ploits the effect of Bernoulli teaching that the sum of static
pressure, dynamic pressure and friction is constant along
a flow line: 

[0043] When subjecting the disc 9 to a fluid flow, which
is the case with one embodiment of the present invention,
the pressure difference over the disc 9 can be expressed
as follows: 

[0044] Due to lower viscosity, a fluid such as gas will
"make the turn later" and follow further along the disc
towards its outer end (indicated by reference number 14).
This makes a higher stagnation pressure in the area 16
at the end of the disc 9, which in turn makes a higher
pressure over the disc. And the disc 9, which is freely
movable within the space between the disc-shaped bod-
ies 4, 7, will move downwards and thereby narrow the
flow path between the disc 9 and inner cylindrical seg-
ment 6. Thus, the disc 9 moves down-wards or up-wards
depending on the viscosity of the fluid flowing through,
whereby this principle can be used to control (close/open)
the flow of fluid through of the device.
[0045] Further, the pressure drop through a traditional

inflow control device (ICD) with fixed geometry will be
proportional to the dynamic pressure: 

where the constant, K is mainly a function of the geometry
and less dependent on the Reynolds number. In the con-
trol device according to one embodiment of the present
invention the flow area will decrease when the differential
pressure increases, such that the volume flow through
the control device will not, or nearly not, increase when
the pressure drop increases. A comparison between a
control device according to such an embodiment of the
present invention with movable disc and a control device
with fixed flow-through opening is shown in Fig. 3, and
as can be seen from the figure, the flow-through volume
for such an embodiment of the present invention is con-
stant above a given differential pressure.
[0046] This represents a major advantage with such
an embodiment of the present invention as it can be used
to ensure the same volume flowing through each section
for the entire horizontal well, which is not possible with
fixed inflow control devices.
[0047] When producing oil and gas a control device
according to an embodiment of the invention may have
two different applications: Using it as inflow control device
to reduce inflow of water, or using it to reduce inflow of
gas at gas break through situations. When designing a
control device according to an embodiment of the inven-
tion for the different application such as water or gas, as
mentioned above, the different areas and pressure
zones, as shown in Fig. 4, will have impact on the effi-
ciency and flow through properties of the device. Refer-
ring to Fig. 4, the different area/pressure zones may be
divided into:

- A1, P1 is the inflow area and pressure respectively.
The force (P1·A1) generated by this pressure will
strive to open the control device (move the disc or
body 9 upwards).

- A2, P2 is the area and pressure in the zone where
the velocity will be largest and hence represents a
dynamic pressure source. The resulting force of the
dynamic pressure will strive to close the control de-
vice (move the disc or body 9 downwards as the flow
velocity increases).

- A3, P3 is the area and pressure at the outlet. This
should be the same as the well pressure (inlet pres-
sure).

- A4, P4 is the area and pressure (stagnation pressure)
behind the movable disc or body 9. The stagnation
pressure, at position 16 (Fig. 2), creates the pressure
and the force behind the body. This will strive to close
the control device (move the body downwards). The
area behind the body 9, at position 16, thus consti-
tutes a stagnation chamber.
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[0048] Fluids with different viscosities will provide dif-
ferent forces in each zone depending on the design of
these zones. In order to optimize the efficiency and flow
through properties of the control device, the design of
the areas will be different for different applications, e.g.
gas/oil or oil/water flow. Hence, for each application the
areas needs to be carefully balanced and optimally de-
signed taking into account the properties and physical
conditions (viscosity, temperature, pressure etc.) for
each design situation.
[0049] Fig. 5 shows a principal sketch of another em-
bodiment of the control device according WO
2008/004875 A1, which is of a more simple design than
the version shown in Fig. 2. The control device 2 consists,
as with the version shown in Fig. 2, of a first disc-shaped
housing body 4 with an outer cylindrical segment 5 and
with a central hole or aperture 10, and a second disc-
shaped holder body 17 attached to the segment 5 of the
housing body 4, as well as a preferably flat disc 9 provided
in an open space 14 formed between the first and second
disc-shaped housing and holder bodies 4, 17. However,
since the second disc-shaped holder body 17 is inwardly
open (through a hole or holes 23, etc.) and is now only
holding the disc in place, and since the cylindrical seg-
ment 5 is shorter with a different flow path than what is
shown in Fig.2, there is no build up of stagnation pressure
(P4) on the back side of the disc 9 as explained above in
conjunction with Fig. 4. With this solution without stag-
nation pressure the building thickness for the device is
lower and may withstand a larger amount of particles
contained in the fluid.
[0050] Fig. 6 shows a third embodiment according to
WO 2008/004875 A1 where the design is the same as
with the example shown in Fig. 2, but where a spring
element 18, in the form of a spiral or other suitable spring
device, is provided on either side of the disc and connects
the disc with the holder 7, 22, recess 21 or housing 4.
[0051] The spring element 18 is used to balance and
control the inflow area between the disc 9 and the inlet
10, or rather the surrounding edge or seat 19 of the inlet
10. Thus, depending on the spring constant and thereby
the spring force, the opening between the disc 9 and
edge 19 will be larger or smaller, and with a suitable se-
lected spring constant, depending on the inflow and pres-
sure conditions at the selected place where the control
device is provided, constant mass flow through the de-
vice may be obtained.
[0052] Fig. 7 shows a fourth embodiment according to
WO 2008/004875 A1, where the design is the same as
with the example in Fig. 6 above, but where the disc 9
is, on the side facing the inlet opening 10, provided with
a thermally responsive device such as bi-metallic ele-
ment 20.
[0053] When producing oil and/or gas the conditions
may rapidly change from a situation where only or mostly
oil is produced to a situation where only or mostly gas is
produced (gas breakthrough or gas coning). With for in-
stance a pressure drop of 16 bar from 100 bar the tem-

perature drop would correspond to approximately 20 °C.
By providing the disc 9 with a thermally responsive ele-
ment such as a bi-metallic element as shown in Fig. 7,
the disc will bend upwards or be moved upwards by the
element 20 abutting the holder shaped body 7 and there-
by narrowing the opening between the disc and the inlet
10 or fully closing said inlet.
[0054] The above prior examples of a control device
as shown in Figs. 1 and 2 and 4 - 7 are all related to
solutions where the control device as such is a separate
unit or device to be provided in conjunction with a fluid
flow situation or arrangement such as the wall of a pro-
duction pipe in connection with the production of oil and
gas. However, the control device may, as shown in Fig.
8, be an integral part of the fluid flow arrangement, where-
by the movable body 9 may be provided in a recess 21
facing the outlet of an aperture or hole 10 of for instance
a wall of a pipe 1 as shown in Fig. 1 instead of being
provided in a separate housing body 4. Further, the mov-
able body 9 may be held in place in the recess by means
of a holder device such as inwardly protruding spikes, a
circular ring 22 or the like being connected to the outer
opening of the recess by means of screwing, welding or
the like.
[0055] Figs. 9 and 10 show an improved control device
or autonomous valve 2 according to an embodiment of
the present invention, in a partly cutaway view and in an
exploded view, respectively. The device is based closely
on that shown in Fig. 4.
[0056] The control device 2 is shown comprising a free-
ly movable controlling body 9 facing an inlet port or ap-
erture 10 in the centre of the housing body 4 and being
held in place in the housing body 4. A flow path 11 - see
Fig. 11 a) - is thereby formed in normal operation from
the central inlet port or aperture 10 on an inlet side 33 of
the control device 2, towards and along the body 9, and
out of the recess or housing via an outlet port 13 on an
outlet side 35 of the control device 2.
[0057] The housing body 4 comprises an inner body
part 4a coaxially and sealingly arranged within a corre-
sponding recess in an outer body part 4b. The inner body
part 4a is axially movable within the outer body part 4b
between a first position and a second position, with a
resilient member 24 arranged to provide a predetermined
biasing force to resist movement of the inner body part
4a from the first position to the second position. Move-
ment of the inner body part 4a from the first position to
the second position is caused by an overpressure acting
on the outlet side 35 of the control device 2 opposite of
an inlet side 33, with the overpressure exceeding said
predetermined biasing force of the resilient member 24.
[0058] As will be explained in further detail below with
reference to Fig. 11, the first and second positions re-
spectively provide normal operation via the flow path 11
and reversed flow operation of the valve or control device
2, wherein in said second position the flow path 11 is
closed and a second flow path 25 of reversed flow is
created. For the purpose of providing the second flow
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path 25, at least one branch channel 31 is provided in
the inner body part 4a (downstream of the controlling
body 9 under normal operation) and at least one corre-
sponding channel 26 is provided in the outer body part
4b. Each channel 26 provided in the outer body part 4b
extends from an axial interface between the inner and
outer body parts 4a, b and opens to a relief port 37 on
the inlet side 33 of the control device 2.
[0059] The closing or blocking of the flow path 11 in
the second position of reversed flow is caused by said
overpressure pressing the controlling body 9 sealingly
against a seat 19 of the inlet 10 at the same time as the
inner body part 4a is lifted in said recess causing the
movement into said second position of reversed flow.
[0060] Before reaching the second position in which a
reverse flow path is created, the branch channel 31 pro-
vided in the inner body part 4a does not align with its
corresponding channel 26 provided in the outer body part
4b, so that no fluid flows along the branch channel 31,
and no fluid can reach the channels 26 provided in the
outer body part 4b.
[0061] However, as pressure on the outlet side 35 of
the control device 2 causes the inner body part 4a to
move within the outer body part 4b, so eventually the
branch channel 31 provided in the inner body part 4a
comes into alignment with its corresponding channel 26
provided in the outer body part 4b, thereby allowing fluid
to flow from the outlet port 13 along the branch channel
31 and thence along the channel 26 provided in the outer
body part 4b, and then to the relief port 37 on the inlet
side 33, completely bypassing the body 9. The branch
channel 31 provided in the inner body part 4a comes into
alignment with its corresponding channel 26 provided in
the outer body part 4b, thereby to open the reverse flow
path 25, when the pressure of the fluid at the outlet side
35 exceeds a predetermined value. The predetermined
value is determined in part by the characteristics of the
resilient member 24 (such as its spring constant) and in
part on the forces acting on the inner body part 4a due
to the pressure of the fluid at the inlet side 33. In this
embodiment it can therefore be considered that the re-
verse fluid path 25 is caused to open in response to the
pressure differential (fluid pressure at the outlet side 35
minus fluid pressure at the inlet side 33) exceeding a
predetermined value (or, in other words, in response to
the fluid pressure at the outlet side 35 exceeding the fluid
pressure at the inlet side 33 by a predetermined amount).
[0062] An annular gasket 27 is preferably provided in
an annular slot 28 at the interface between the inner and
outer body parts 4a, 4b.
[0063] Preferably, the resilient member 24 is an annu-
lar spring is arranged between a locking ring 29 and an
annular shoulder 30 of the inner body 4a.
[0064] A plurality of channels 26 are, as shown in Figs.
9 - 11, preferably equidistantly and circularly arranged at
the interface between the inner and outer body parts 4a,
4b, and a plurality of branch channels 31 are preferably
equidistantly and circularly arranged at the side of the

valve 2 oppositely of the inlet 10.
[0065] In Fig. 11 there are shown three different modes
of the improved valve or control device 2 according to an
embodiment of the present invention.
[0066] Fig. 11 a) shows a mode of "normal" flow of the
valve 2, as is obtainable in the related valve or control
device disclosed in WO 2008/004875 A1, and thus ex-
plaining the term "normal".
[0067] Fig. 11 b) further shows a zero flow mode in
which the fluid pressure affecting the inner body part 4a
of the valve 2 is less than the force of the annular spring
24. The valve or control device 2 thus acts like a check
valve with zero or low flow rate through the valve 2 (the
flow path 11 is shown in brackets, to indicate that it is no
longer a complete path through the device 2). Also this
mode is obtainable by the related valve or control device
disclosed in WO 2008/004875 A1.
[0068] Finally, Fig. 11 c) shows a reversed flow mode,
in which the fluid pressure acting on the inner body part
4a exceeds the force of the annular spring 24 and the
inner body part is lifted within the outer body part 4b,
which causes a high flow rate in an opposite direction
through the valve or control device 2 via the second flow
path 25.
[0069] According to an embodiment of the present in-
vention there is further provided a method for reversed
flow through an improved self-adjustable (autonomous)
valve or flow control device 2 as described above, com-
prising the step of providing an overpressure on the outlet
side 35 of the valve 2 opposite of the inlet side 33 ex-
ceeding a predetermined biasing force of the resilient
member 24 causing lifting of the inner body part 4a within
the outer body part 4b against said biasing force from a
first position of fluid flow between an inner and an outer
side of the valve 2 via the flow path 11 and to a second
position of reversed fluid flow between said inner and
outer side through the second flow path 25.
[0070] According to an embodiment of the present in-
vention there is still further provided use of a self-adjust-
able (autonomous) valve or flow control device as de-
scribed above as a check valve in a reversed flow mode,
e.g. when injecting steam or scale inhibitor down the pro-
duction pipe of a well and into an adjacent formation or
reservoir or for stimulation or well control.
[0071] Advantageously the improved self-adjustable
(autonomous) valve or flow control device 2 according
to an embodiment of the invention allows reversed flow
in addition to the (normal) flow from the reservoir and into
the well. As also indicated in the above paragraph this is
important e.g. in the following cases.

• Injection of scale inhibitor. Heavily soluble matter
may plug or obstruct oil wells and tubing and scale
should thus be prevented. Scale inhibitor must be
injected into the reservoir from the well to prevent
depositions from being created. This may be made
either periodically (squeeze) or continuously.

• Injection of steam. When producing bitumen heating
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of the reservoir is required in order to liquefy the bi-
tumen, and which may either be made continuously
or periodically.

• Injection of solvent. The same as above. In some
cases solvent (e.g. CO2) may be injected in order to
reduce viscosity.

• Stimulation. Treatment in order to re-establish or im-
prove the productivity of a well. Stimulation may be
divided into two main groups; "hydraulic fracturing"
and "matrix" treatments. "Fracturing" is made by
means of pressure above the "fracture pressure" of
the formation, and creates large open flow paths be-
tween reservoir and well. "Matrix" is made by means
of pressure below "fracture pressure" and is used in
order to re-establish the natural permeability of the
reservoir after damages close to the well.

• Well control. By completion of the well it is important
to control the pressure in the well and the reservoir.
This may be made by pressing fluid from the well
and into the reservoir, such that an overpressure in
the well is obtained. If the pressures are not correctly
handled an uncontrolled blow out may in a worst case
result.

[0072] It will be appreciated that the inventive concept
is independent of the autonomous nature of the flow con-
trol device 2 described above with reference to Figs. 9
to 11 (and prior to that with reference to the previous
disclosure upon which the embodiment of Figs. 9 to 11
is closely based).
[0073] In this regard, the inventive concept can be con-
sidered to be the use of a flow control device comprising:
a first flow path to allow fluid to flow from an inlet port
provided on an inlet side of the device to an outlet port
provided on an outlet side of the device; a closure ele-
ment arranged to prevent fluid flow along the first fluid
path in a direction from the outlet port to the inlet port;
and an arrangement adapted to open a second fluid path,
different along at least part of its length from the first fluid
path, in response to the pressure of fluid at the outlet side
exceeding a predetermined value, the second fluid path
allowing fluid to flow from a relief port provided on the
outlet side to a relief port provided on the inlet side. In
the embodiment described above with reference to Figs.
9 to 11, the "closure element" of the above inventive con-
cept is the movable body 9 of the autonomous valve 2.
[0074] To illustrate the application of the present in-
vention to one type of flow control device that is not of
an autonomous nature, a schematic representation of a
ball check valve 200 embodying the present invention is
presented in Figs. 12 a) and 12 b). It is not necessary to
go into any detail in describing the ball check valve 200
of Fig. 12, because the skilled person will readily appre-
ciate the similarilty to the control device 2 described
above with reference to Figs. 9 to 11.
[0075] Parts of the Fig. 12 device that are equivalent
to corresponding respective parts of the Figs. 9 to 11
device are given reference numerals that are 10x that of

the earlier embodiment (with the exception that device
200 of Fig. 12 is equivalent to device 2 of Figs. 9 to 11).
For example, parts 90, 40a, and 290 of Fig. 12 are equiv-
alent to parts 9, 4a and 29 of Figs. 9 to 11. The ball 90
is the "closure element" of the inventive concept de-
scribed above, and is roughly equivalent to the movable
body 9 of the earlier embodiment.
[0076] Fig. 12 a) corresponds closely to Fig. 11 a),
showing operation of the control device in the "normal"
mode, while Fig. 12 b) corresponds closely to Fig. 11 c),
showing operation of the control device in the "reverse
flow" mode. In a manner similar to that described above,
a reverse flow path 250 is opened up when the inner
body part 401 moves sufficiently within the outer body
part 40b to align the two channels 310 and 260.
[0077] The skilled person will appreciate that the in-
vention is also applicable to types of flow control device
other than an autonomous type (Figs. 9 to 11) and a ball
check valve (Fig. 12), these merely being examples.
[0078] Referring to parts of the main embodiment de-
scribed above, it will be appreciated that the reverse-flow
fluid path 25 need not share a port 13 on the outlet side
35 of the device 2 with the forward-flow path 11. For ex-
ample, a separate port on the outlet side 35 of the device
2 can be provided with a channel through the outer body
part 4b which links to a corresponding channel provided
through the inner body part 4a towards the inlet side 33
of the device 2, thereby opening the reverse-flow path
25. The reverse-flow path 25 can either link into the inlet
port 10, or can drain to a separate port on the inlet side
33 of the device 2.
[0079] Such a variation is illustrated in Fig. 13, which
is based closely on the embodiment described above
with reference to Fig. 12. In Fig. 13, a separate relief port
390 is provided on the outlet side 350 of the device 200,
with a channel through the outer body part 40b, which
communicates in the reverse flow mode (i.e. as depicted
in Fig. 13) with a corresponding channel through the inner
body part 40a, and thence to the inlet port 100. Therefore,
in the Fig. 13 arrangement, the relief port on the inlet side
330 for the reverse path 250 is shared with the inlet port
100 for the forward flow path 110. One could also have
an arrangement where the reverse path begins in the
outer body part 40b, then passes into the inner body part
40a, and then back to the outer body part 40b, thereby
having relief ports at both ends that are separate from
the inlet and outlet ports of the forward fluid path. Even
if the reverse flow path begins and/or ends in the inner
body part 40a, there could be a separate relief port pro-
vided for the reverse flow path 250 to that of the forward
flow path 110.
[0080] Although in the main embodiment described
above it is said that the reverse fluid path 25 is caused
to open in response to the fluid pressure at the outlet side
35 exceeding the fluid pressure at the inlet side 33 by a
predetermined amount, in another embodiment the re-
verse fluid path may be caused to open in response to
the fluid pressure at the outlet exceeding a predermined
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value, irrespective of the fluid pressure at the inlet (for
example, a particular pressure deemed to represent a
danger). This would be the case if a mechanism were
used to open the second fluid path which acted in de-
pendence upon the outlet fluid pressure in isolation.
Therefore, although in the main application envisaged
for an embodiment this invention, the second fluid path
would open when the outlet pressure exceeds the inlet
pressure (by a predetermined amount, which may be ze-
ro), this is not essential. In general, though, it can be said
that the reverse fluid path is caused to open in depend-
ence upon the pressure of fluid at the outlet side.
[0081] The present invention as defined in the claims
is not restricted to the application related to inflow of oil
and/or gas from a well as described above or when in-
jecting gas (natural gas, air or CO2), steam or water into
an oil and/or gas producing well. Thus, the invention may
be used in any processes or process related application
where the flow of fluids with different gas and/or liquid
compositions needs to be controlled.

Claims

1. A flow control device (2; 200) comprising: a first flow
path (11; 110) to allow fluid to flow from an inlet port
(10; 100) provided on an inlet side (33; 330) of the
device (2; 200) to an outlet port (13; 130) provided
on an outlet side (35; 350) of the device (2; 200); a
closure element (9; 90) arranged to prevent fluid flow
along the first fluid path (11; 110) in a direction from
the outlet port (13; 130) to the inlet port (10; 100),
wherein the closure element is a movable body (9)
provided along the first fluid path (11), the body (9)
being arranged such that changes in velocity and/or
properties and/or composition of the fluid flowing
along the first fluid path (11) result in changes to the
forces acting on the body (9) as a result of the Ber-
noulli principle, thereby autonomously adjusting the
flow of fluid through the control device (2); and an
arrangement (4a, 4b, 24, 26, 31; 40a, 40b, 240, 260,
310) adapted to open a second fluid path (25; 250),
different along at least part of its length from the first
fluid path (11; 110), in dependence upon the pres-
sure of fluid at the outlet side (35; 350), the second
fluid path (25; 250) allowing fluid to flow from a first
relief port (13; 130; 390) provided on the outlet side
(35; 350) to a second relief port (37; 370; 100) pro-
vided on the inlet side (33; 330),
wherein said autonomous adjusting using the Ber-
noulli principle comprises autonomously closing the
first fluid path.

2. A flow control device as claimed in claim 1, wherein
at least part of the first relief port (13; 130) for the
second fluid path (25; 250) is shared with or the same
as the outlet port (13; 130) for the first fluid path (11;
110).

3. A flow control device as claimed in claim 1 or 2,
wherein at least part of the second relief port (37;
370) for the second fluid path (25; 250) is separate
from the inlet port (10; 100) for the first fluid path (11;
110).

4. A flow control device as claimed in any preceding
claim, wherein the arrangement (4a, 4b, 24, 26, 31;
40a, 40b, 240, 260, 310) is adapted to open the sec-
ond fluid path (25; 250) in response to the pressure
of fluid at the outlet side (35; 250) exceeding the
pressure of fluid at the inlet side (33; 330) by a pre-
determined amount.

5. A flow control device as claimed in any preceding
claim, wherein the closure element (9; 90) is ar-
ranged to face the inlet port (10; 100).

6. A flow control device as claimed in any preceding
claim, comprising an inner body part (4a; 40a) and
an outer body part (4b; 40b), the inner body part (4a;
40a) being sealingly arranged and moveable within
the outer body part (4b; 40b) between a first position
and a second position under the influence of the
pressure of fluid at the outlet side (35), wherein a
first part (31; 310) of the second fluid path (25; 250)
is formed within the inner body part (4a) and a second
part (26; 260) of the second fluid path (25; 250) is
formed within the outer body part (4b; 40b), the first
and second parts of the second fluid path (25; 250)
being in communication with one another when the
inner body part (4a; 40a) is in the second position
but not when the inner body part (4a; 40a) is in the
first position, thereby opening the second fluid path
(25; 250) when the inner body part (4a; 40a) moves
from the first position to the second position.

7. A flow control device as claimed in claim 6, compris-
ing a resilient member (24; 240) arranged to provide
a predetermined resistance against movement of the
inner body part (4a; 40a) from the first position to the
second position.

8. A flow control device as claimed in claim 7, wherein
the resilient member (24; 240) is an annular spring.

9. A flow control device as claimed in claim 7 or 8,
wherein the annular spring (24; 240) is arranged be-
tween a locking ring (29; 290) and an annular shoul-
der (30) of the inner body (4a; 40a).

10. A flow control device as claimed in any one of claims
6 to 9, wherein an annular sealing member (27) is
provided in an annular slot (28) at the interface be-
tween the inner and outer body parts (4a, 4b; 40a,
40b).

11. A flow control device as claimed in any preceding
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claim, wherein the second fluid path (25; 250) by-
passes the closure element (9; 90).

12. A flow control device as claimed in any preceding
claim, comprising a plurality of such second flow
paths (25; 250) and/or a plurality of such outlet ports
(13; 130).

13. A flow control method for use with a flow control de-
vice (2; 200) having a first flow path (11; 110) to allow
fluid to flow from an inlet port (10; 100) provided on
an inlet side (33; 330) of the device (2; 200) to an
outlet port (13; 130) provided on an outlet side (35;
350) of the device (2; 200), and a closure element
(9; 90) arranged to prevent fluid flow along the first
fluid path (11; 110) in a direction from the outlet port
(13; 130) to the inlet port (10; 100), wherein the clo-
sure element is a movable body (9) provided along
the first fluid path (11), the body (9) being arranged
such that changes in velocity and/or properties
and/or composition of the fluid flowing along the first
fluid path (11) result in changes to the forces acting
on the body (9) as a result of the Bernoulli principle,
thereby autonomously adjusting the flow of fluid
through the control device (2), the method compris-
ing providing or using an arrangement (4a, 4b, 24,
26, 31; 40a, 40b, 240, 260, 310) to open a second
fluid path (25; 250), different along at least part of its
length from the first fluid path (11; 110), in depend-
ence upon the pressure of fluid at the outlet side (35;
350), the second fluid path (25; 250) allowing fluid
to flow from a first relief port (13; 130; 390) provided
on the outlet side (35; 350) to a second relief port
(37; 370; 100) provided on the inlet side (33; 330),
wherein said autonomous adjusting using the Ber-
noulli principle comprises autonomously closing the
first fluid path.

14. A method of controlling the flow of hydrocarbon fluid
including any water between a hydrocarbon reser-
voir and a production pipe (1), the production pipe
(1) having one or more production sections, and the
method comprising providing or using a flow control
device as claimed in any one of claims 1 to 12 in the
or each production section of the production pipe (1).

Patentansprüche

1. Durchflussregler (2; 200), der aufweist: einen ersten
Strömungsweg (11; 110), damit Fluid von einer Ein-
trittsöffnung (10; 100), die auf einer Eintrittsseite (33;
330) der Vorrichtung (2; 200) vorhanden ist, zu einer
Austrittsöffnung (13; 130) strömen kann, die auf ei-
ner Austrittsseite (35; 350) der Vorrichtung (2; 200)
vorhanden ist; ein Verschlusselement (9; 90), das
angeordnet ist, um einen Fluidstrom entlang des ers-
ten Fluidweges (11; 110) in einer Richtung von der

Austrittsöffnung (13; 130) zur Eintrittsöffnung (10;
100) zu verhindern, wobei das Verschlusselement
ein beweglicher Körper (9) ist, der entlang des ersten
Fluidweges (11) vorhanden ist, wobei der Körper (9)
so ausgebildet ist, dass Veränderungen hinsichtlich
der Geschwindigkeit und/oder der Eigenschaften
und/oder der Zusammensetzung des Fluids, das
entlang des ersten Fluidweges (11) strömt, zu Ver-
änderungen bei den Kräften führen, die auf den Kör-
per (9) im Ergebnis des Bernoulli-Prinzips wirken,
wodurch die Strömung des Fluids durch den Regler
(2) selbständig reguliert wird; und eine Anordnung
(4a, 4b, 24, 26, 31; 40a, 40b, 240, 260, 310), die
ausgebildet ist, um einen zweiten Fluidweg (25; 250)
zu öffnen, der längs mindestens eines Teils seiner
Länge vom ersten Fluidweg (11; 110) in Abhängig-
keit vom Druck des Fluids auf der Austrittsseite (35;
350) abweichend ist, wobei der zweite Fluidweg (25;
250) gestattet, dass das Fluid von einer ersten Ent-
lastungsöffnung (13; 130; 390), die auf der Austritts-
seite (35; 350) vorhanden ist, zu einer zweiten Ent-
lastungsöffnung (37; 370; 100) strömt, die auf der
Eintrittsseite (33; 330) vorhanden ist,
wobei die selbständige Regulierung bei Anwendung
des Bernoulli-Prinzips das selbständige Schließen
des ersten Fluidweges aufweist.

2. Durchflussregler nach Anspruch 1, bei dem mindes-
tens ein Teil der ersten Entlastungsöffnung (13; 130)
für den zweiten Fluidweg (25; 250) beteiligt ist an
der oder die gleiche ist wie die Austrittsöffnung (13;
130) für den ersten Fluidweg (11; 110).

3. Durchflussregler nach Anspruch 1 oder 2, bei dem
mindestens ein Teil der zweiten Entlastungsöffnung
(37; 370) für den zweiten Strömungsweg (25; 250)
separat von der Eintrittsöffnung (10; 100) für den ers-
ten Fluidweg (11; 110) ist.

4. Durchflussregler nach einem der vorhergehenden
Ansprüche, bei dem die Anordnung (4a, 4b, 24, 26,
31; 40a, 40b, 240, 260, 310) ausgebildet ist, um den
zweiten Fluidweg (25; 250) als Reaktion darauf zu
öffnen, dass der Druck des Fluids auf der Austritts-
seite (35; 350) den Druck des Fluids auf der Eintritts-
seite (33; 330) um einen vorgegebenen Wert über-
steigt.

5. Durchflussregler nach einem der vorhergehenden
Ansprüche, bei dem das Verschlusselement (9; 90)
so angeordnet ist, dass es zur Eintrittsöffnung (10;
100) hin liegt.

6. Durchflussregler nach einem der vorhergehenden
Ansprüche, der ein inneres Körperteil (4a, 40a) und
ein äußeres Körperteil (4b; 40b) aufweist, wobei das
innere Körperteil (4a; 40a) abdichtend innerhalb des
äußeren Körperteils (4b; 40b) angeordnet und zwi-
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schen einer ersten Position und einer zweiten Posi-
tion unter dem Einfluss des Druckes des Fluids auf
der Austrittsseite (35) beweglich ist, wobei ein erster
Teil (31; 310) des zweiten Fluidweges (25; 250) in-
nerhalb des inneren Körperteils (4a) und ein zweiter
Teil (26; 260) des zweiten Fluidweges (25; 250) in-
nerhalb des äußeren Körperteils (4b; 40b) ausgebil-
det ist, wobei der erste und zweite Teil des zweiten
Fluidweges (25; 250) in Verbindung miteinander
sind, wenn das innere Körperteil (4a; 40a) in der
zweiten Position ist, aber nicht, wenn das innere Kör-
perteil (4a; 40a) in der ersten Position ist, wodurch
der zweite Fluidweg (25; 250) geöffnet wird, wenn
sich das innere Körperteil (4a; 40a) aus der ersten
Position in die zweite Position bewegt.

7. Durchflussregler nach Anspruch 6, der ein elasti-
sches Element (24; 240) aufweist, das ausgebildet
ist, um einen vorgegebenen Widerstand gegen eine
Bewegung des inneren Körperteils (4a; 40a) aus der
ersten Position in die zweite Position bereitzustellen.

8. Durchflussregler nach Anspruch 7, bei dem das elas-
tische Element (24; 240) eine Ringfeder ist.

9. Durchflussregler nach Anspruch 7 oder 8, bei dem
die Ringfeder (24; 240) zwischen einem Klemmring
(29; 290) und einem ringförmigen Absatz (30) des
inneren Körpers (4a; 40a) angeordnet ist.

10. Durchflussregler nach einem der Ansprüche 6 bis 9,
bei dem ein ringförmiges Dichtungselement (27) in
einem ringförmigen Schlitz (28) an der Grenzfläche
zwischen dem inneren und dem äußeren Körperteil
(4a, 4b; 40a, 40b) vorhanden ist.

11. Durchflussregler nach einem der vorhergehenden
Ansprüche, bei dem der zweite Fluidweg (25; 250)
das Verschlusselement (9; 90) umgeht.

12. Durchflussregler nach einem der vorhergehenden
Ansprüche, der eine Vielzahl von derartigen zweiten
Strömungswegen (25; 250) und/oder eine Vielzahl
von derartigen Austrittsöffnungen (13; 130) aufweist.

13. Verfahren zur Durchflussregelung für eine Anwen-
dung bei einem Durchflussregler (2; 200), der auf-
weist: einen ersten Strömungsweg (11; 110), damit
Fluid von einer Eintrittsöffnung (10; 100), die auf ei-
ner Eintrittsseite (33; 330) der Vorrichtung (2; 200)
vorhanden ist, zu einer Austrittsöffnung (13; 130)
strömen kann, die auf einer Austrittsseite (35; 350)
der Vorrichtung (2; 200) vorhanden ist; und ein Ver-
schlusselement (9; 90), das angeordnet ist, um einen
Fluidstrom entlang des ersten Fluidweges (11; 110)
in einer Richtung von der Austrittsöffnung (13; 130)
zur Eintrittsöffnung (10; 100) zu verhindern, wobei
das Verschlusselement ein beweglicher Körper (9)

ist, der entlang des ersten Fluidweges (11) vorhan-
den ist, wobei der Körper (9) so ausgebildet ist, dass
Veränderungen hinsichtlich der Geschwindigkeit
und/oder der Eigenschaften und/oder der Zusam-
mensetzung des Fluids, das entlang des ersten Flu-
idweges (11) strömt, zu Veränderungen bei den
Kräften führen, die auf den Körper (9) im Ergebnis
des Bernoulli-Prinzips wirken, wodurch die Strö-
mung des Fluids durch den Regler (2) selbständig
reguliert wird, wobei das Verfahren den Schritt des
Bereitstellens oder Benutzens einer Anordnung (4a,
4b, 24, 26, 31; 40a, 40b, 240, 260, 310) aufweist,
um einen zweiten Fluidweg (25; 250) zu öffnen, der
längs mindestens eines Teils seiner Länge vom ers-
ten Fluidweg (11; 110) in Abhängigkeit vom Druck
des Fluids auf der Austrittsseite (35; 350) abwei-
chend ist, wobei der zweite Fluidweg (25; 250) ge-
stattet, dass das Fluid von einer ersten Entlastungs-
öffnung (13; 130; 390), die auf der Austrittsseite (35;
350) vorhanden ist, zu einer zweiten Entlastungsöff-
nung (37; 370; 100) strömt, die auf der Eintrittsseite
(33; 330) vorhanden ist,
wobei der Schritt des selbständigen Regulierens bei
Anwendung des Bernoulli-Prinzips das selbständige
Schließen des ersten Fluidweges aufweist.

14. Verfahren zur Steuerung des Stromes des Kohlen-
wasserstofffluids einschließlich jeglichen Wassers
zwischen einem Kohlenwasserstoffbehälter und ei-
nem Produktionsrohr (1), wobei das Produktionsrohr
(1) einen oder mehrere Produktionsabschnitte auf-
weist, und wobei das Verfahren den Schritt des Be-
reitstellens oder Anwendens eines Durchflussreg-
lers nach einem der Ansprüche 1 bis 12 in dem oder
jedem Produktionsabschnitt des Produktionsrohres
(1) aufweist.

Revendications

1. Dispositif de commande de circulation (2 ; 200)
comprenant : un premier circuit de fluide (11 ; 110)
pour permettre à un fluide de circuler à partir d’un
orifice d’entrée (10 ; 100) fourni sur un côté entrée
(33 ; 330) du dispositif (2 ; 200) vers un orifice de
sortie (13 ; 130) fourni sur un côté sortie (35 ; 350)
du dispositif (2 ; 200) ; un élément d’obturation (9 ;
90) agencé pour empêcher du fluide de circuler le
long du premier circuit de fluide (11 ; 110) dans une
direction allant de l’orifice de sortie (13 ; 130) à l’ori-
fice d’entrée (10 ; 100), dans lequel l’élément d’ob-
turation est un corps mobile (9) fourni le long du pre-
mier circuit de fluide (11), le corps (9) étant agencé
de telle manière que des modifications de vitesse
et/ou de propriétés et/ou de composition du fluide
circulant le long du premier circuit de fluide (11) ont
pour conséquence des modifications des forces
agissant sur le corps (9) en application du principe
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de Bernoulli, ce qui ajuste de manière autonome la
circulation de fluide à travers le dispositif de com-
mande (2) ; et un agencement (4a, 4b, 24, 26, 31 ;
40a, 40b, 240, 260, 310) conçu pour ouvrir un second
circuit de fluide (25 ; 250), différent le long d’au moins
une partie de sa longueur à partir du premier circuit
de fluide (11 ; 110), en fonction de la pression de
fluide au niveau du côté sortie (35 ; 350), le second
circuit de fluide (25 ; 250) permettant à du fluide de
circuler à partir d’un premier orifice de purge (13 ;
130 ; 390) fourni sur le côté sortie ( 35 ; 350) vers
un second orifice de purge (37 ; 370 ; 100) fourni sur
le côté entrée (33 ; 330),
dans lequel ledit ajustement autonome en utilisant
le principe de Bernoulli comprend une obturation
autonome du premier circuit de fluide.

2. Dispositif de commande de circulation selon la re-
vendication 1, dans lequel au moins une partie du
premier orifice de purge (13 ; 130) destiné au second
circuit de fluide (25 ; 250) est partagé avec l’orifice
de sortie (13 ; 130) destiné au premier circuit de flui-
de (11 ; 110) ou est le même que celui-ci.

3. Dispositif de commande de circulation selon la re-
vendication 1 ou 2, dans lequel au moins une partie
du second orifice de purge (37 ; 370) destiné au se-
cond circuit de fluide (25 ; 250) est séparée de l’ori-
fice d’entrée (10 ; 100) destiné au premier circuit de
fluide (11 ; 110).

4. Dispositif de commande de circulation selon l’une
quelconque des revendications précédentes, dans
lequel l’agencement (4a, 4b, 24, 26, 31 ; 40a, 40b,
240, 260, 310) est conçu pour ouvrir le second circuit
de fluide (25 ; 250) en réaction au fait que la pression
de fluide au niveau du côté sortie (35 ; 250) dépasse
d’une quantité prédéterminée la pression de fluide
au niveau du côté entrée (33 ; 330).

5. Dispositif de commande de circulation selon l’une
quelconque des revendications précédentes, dans
lequel l’élément d’obturation (9 ; 90) est agencé de
manière à faire face à l’orifice d’entrée (10 ; 100).

6. Dispositif de commande de circulation selon l’une
quelconque des revendications précédentes, com-
prenant une pièce interne (4a ; 40a) et une pièce
externe (4b ; 40b), la pièce interne (4a ; 40a) étant
agencée étanche et étant mobile au sein de la pièce
externe (4b ; 40b) entre une première position et une
seconde position sous l’influence de la pression de
fluide au niveau du côté sortie (35), dans lequel une
première partie (31 ; 310) du second circuit de fluide
(25 ; 250) est formée au sein de la pièce interne (4a)
et une seconde partie (26 ; 260) du second circuit
de fluide (25 ; 250) est formée au sein de la pièce
externe (4b ; 40b), les première et seconde parties

du second circuit de fluide (25 ; 250) étant en com-
munication l’une avec l’autre lorsque la partie de
corps interne (4a ; 40a) est dans la seconde position
mais pas lorsque la pièce interne (4a ; 40a) est dans
la première position, ce qui ouvre le second circuit
de fluide (25 ; 250) lorsque la pièce interne (4a ; 40a)
se déplace de la première position vers la seconde
position.

7. Dispositif de commande de circulation selon la re-
vendication 6, comprenant un élément résilient (24 ;
240) agencé pour fournir une résistance prédéter-
minée à l’encontre d’un déplacement de la pièce in-
terne (4a ; 40a) entre la première position et la se-
conde position.

8. Dispositif de commande de circulation selon la re-
vendication 7, dans lequel l’élément résilient (24 ;
240) est un ressort annulaire.

9. Dispositif de commande de circulation selon la re-
vendication 7 ou 8, dans lequel le ressort annulaire
(24 ; 240) est agencé entre une bague de blocage
(29 ; 290) et un épaulement annulaire (30) de la piè-
ce interne (4a ; 40a).

10. Dispositif de commande de circulation selon l’une
quelconque des revendications 6 à 9, dans lequel
un élément d’étanchéité annulaire (27) est fourni
dans une gorge annulaire (28) au niveau de l’inter-
face entre les pièces interne et externe (4a, 4b ; 40a,
40b).

11. Dispositif de commande de circulation selon l’une
quelconque des revendications précédentes, dans
lequel le second circuit de fluide (25 ; 250) contourne
l’élément d’obturation (9 ; 90).

12. Dispositif de commande de circulation selon l’une
quelconque des revendications précédentes, com-
prenant une pluralité desdits seconds circuits de flui-
de (25 ; 250) et/ou une pluralité desdits orifices de
sortie (13 ; 130).

13. Procédé de commande de circulation permettant
une utilisation avec un dispositif de commande de
circulation (2 ; 200) présentant un premier circuit de
fluide (11 ; 110) pour permettre à un fluide de circuler
à partir d’un orifice d’entrée (10 ; 100) fourni sur un
côté entrée (33 ; 330) du dispositif (2 ; 200) vers un
orifice de sortie (13 ; 130) fourni sur un côté sortie
(35 ; 350) du dispositif (2 ; 200), et un élément d’ob-
turation (9 ; 90) agencé pour empêcher du fluide de
circuler le long du premier circuit de fluide (11 ; 110)
dans une direction allant de l’orifice de sortie (13 ;
130) à l’orifice d’entrée (10 ; 100), dans lequel l’élé-
ment d’obturation est un corps mobile (9) fourni le
long du premier circuit de fluide (11), le corps (9)
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étant agencé de telle manière que des modifications
de vitesse et/ou de propriétés et/ou de composition
du fluide circulant le long du premier circuit de fluide
(11) ont pour conséquence des modifications des
forces agissant sur le corps (9) en application du
principe de Bernoulli, ce qui ajuste de manière auto-
nome la circulation de fluide à travers le dispositif de
commande (2), le procédé comprenant une étape
consistant à fournir ou utiliser un agencement (4a,
4b, 24, 26, 31 ; 40a, 40b, 240, 260, 310) afin d’ouvrir
un second circuit de fluide (25 ; 250), différent le long
d’au moins une partie de sa longueur à partir du pre-
mier circuit de fluide (11 ; 110), en fonction de la
pression de fluide au niveau du côté sortie (35 ; 350),
le second circuit de fluide (25 ; 250) permettant à du
fluide de circuler à partir d’un premier orifice de purge
(13 ; 130 ; 390) fourni sur le côté sortie (35 ; 350)
vers un second orifice de purge (37 ; 370 ; 100) fourni
sur le côté entrée (33 ; 330) ;
dans lequel ledit ajustement autonome en utilisant
le principe de Bernoulli comprend une obturation
autonome du premier circuit de fluide.

14. Procédé de commande de la circulation d’un fluide
hydrocarbure pouvant comprendre de l’eau entre un
réservoir d’hydrocarbure et une conduite de produc-
tion (1), la conduite de production (1) présentant un
ou plusieurs tronçons de production, et le procédé
comprenant une étape consistant à fournir ou utiliser
un dispositif de commande de circulation selon l’une
quelconque des revendications 1 à 12 dans le ou
chaque tronçon de production de la conduite de pro-
duction (1).
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