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(54) FLOW CONTROL SCREEN TUBE FOR USE IN OIL RECOVERY PROCESS

(57) A flow control screen for use in oilfield exploita-
tion comprises: a base pipe (1) provided with a base pipe
inlet (11) thereon; a filter pipe (2) sleeved over the base
pipe (1); a flow guide layer (3) formed between the base
pipe and the filter pipe; and a flow control device (4) in-
cluding an inlet (41) of the flow control device, a flow

control channel (42) and an outlet (43) of the flow control
device, wherein the inlet of the flow control device is in
fluid communication with the flow guide layer, and the
outlet of the flow control device is in fluid communication
with the base pipe inlet. The pipe is simply structured and
cost-effective, and effectively meets the requirements in
oil production.
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Description

Technical Field

[0001] The present invention relates to a flow control
screen for use in oilfield exploitation.

Background Art

[0002] It is known to those skilled in the art that in pe-
troleum exploitation, flow control screens are generally
used for flow control, sand control or filtering of manually
filled particles, etc. in an oil well, a gas well, a horizontal
well, a vertical well and a directional well. Such a screen
comprises a base pipe, a through-bore being formed on
the base pipe as the inlet of the base pipe, a filter pipe
being sleeved over the base pipe, and an annular gap
between the base pipe and the filter pipe acting as a flow
guide layer.
[0003] Due to the factors such as the viscosity of water
being much less than that of oil and formation heteroge-
neity, the problem of water production in the oil well is
very severe in oil production, which seriously influences
the economic efficiency of oil field.
[0004] A flow control screen provided with an axial seal
for an oil field is an effective solution to the problem of
huge water production caused by reasons like high oil
water viscosity ratio in oil reservoir. For instance, an ef-
fective flow control screen has been provided, wherein
a flow control device is arranged in the screen, the inlet
of the flow control device being in communication with
the flow guide layer, and the outlet of the flow control
device being in communication with the inlet of the base
pipe. When in use, the filter pipe is isolated from the ex-
terior at both ends by the end rings of the screen, such
that the fluid can enter the flow guide layer through the
filter pipe only. Since the flow guide layer is in commu-
nication with the inlet of the flow control device and the
outlet of the flow control device is in communication with
the inlet of the base pipe, the fluid sequentially passes
through the filter pipe, the flow guide layer, the inlet of
the flow control device, the flow control channel of the
flow control device, the outlet of the flow control device,
the inlet of the base pipe, and finally the base pipe in the
oil production process. This is the only path, and except
for it, there is no other path for the fluid to flow into the
base pipe from outside of the screen.
[0005] This type of flow control screens function to re-
duce the flow difference per meter to some extent, there-
by achieving the purpose of flow control. It can solve the
problem of huge water production caused by reasons
like high oil water viscosity ratio in oil reservoir, and non-
uniformity of the flow per meter along the well bore during
the process of water injection, the process of chemical
injection, and so on.
[0006] The gap of the flow guide layers in the screen
is very small, which is usually about 1 to 10mm, and how-
ever, the flowing length of the crude oil in the flow guide

layer during oil recovery can be up to 4 to 9 meters and
the flowing resistance of the crude oil in the flow guide
layer is relatively greater. Whether the flow guide layer
is unobstructed or not directly influences the oil produc-
tion.
[0007] To ensure an unobstructed flow guide layer
such that the flow guide layer is not closed due to the
increased pressure around the screen in the formation,
a method of evenly disposing longitudinal ribs in the flow
guide layer is commonly used in the prior art. When the
filter pipe is pressed under external pressure, the longi-
tudinal ribs exert supporting function to prevent the flow
guide layer from closing, thereby keeping the flow guide
layer unobstructed.
[0008] For such solutions as evenly distributing the lon-
gitudinal ribs in the flow guide layer, the filter pipe has
two forms: one is to evenly distribute the longitudinal ribs
on the external surface of the base pipe, and then wrap
wires externally around the base pipe to form the filter
pipe, which requires a dedicated precise wrapping ma-
chine which is costly; the other is to use a metal mesh
jacket as the filter pipe, wherein the metal mesh jacket
is lined with an inner protection sleeve with a plurality of
holes, and the metal mesh jacket and the inner protection
sleeve are sleeved over the base pipe with longitudinal
ribs. On one hand, this method uses more materials. On
the other hand, the speed of mounting ribs is slow, and
the size of mounting ribs is not standard and has large
errors, which results in a large error about the outer di-
ameter of the base pipe with longitudinal ribs and increas-
es difficulty in sleeving the filter pipe.

Summary of the Invention

[0009] An object of the present invention is to over-
come at least one defect of a flow control screen in the
prior art and to provide a flow control screen with fixed-
supports on the inner wall of a filter pipe. A further object
of the present invention is to make the flow control screen
simply structured and cost-effective, greatly simplify the
manufacturing process and facilitate control of the quality
in machining, and the flow guide layer is not closed due
to the increased pressure around the screen in the for-
mation to be kept unobstructed, and the problem of huge
water production caused by reasons like high oil water
viscosity ratio in oil reservoir during oil exploitation can
be solved, thereby meeting actual requirements in oil pro-
duction.
[0010] In this regard, the present invention provides a
flow control screen used in oilfield exploitation, compris-
ing:

a base pipe provided with a base pipe inlet thereon;
a filter pipe sleeved over the base pipe such that an
annular gap between the base pipe and the filter pipe
forms a flow guide layer in which fluid is allowed to
flow; and
a flow control device including an inlet of the flow
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control device, a flow control channel and an outlet
of the flow control device, the inlet of the flow control
device being in fluid communication with the flow
guide layer, and the outlet of the flow control device
being in fluid communication with the base pipe inlet;
wherein the filter pipe is configured as a metal pipe
provided with a plurality of filter slots on the wall
thereof, the metal pipe is made of a metal plate, at
least one inwardly protruding fixed-support is provid-
ed on the inner wall of the filter pipe such that the
flow guide layer in communication with at least one
portion of the plurality of slots is not closed under
external pressure around the screen in the formation.
Preferably, it may be ensured that the flow guide
layer can still be kept unobstructed under external
pressure around the screen in the formation.

[0011] Preferably, the at least one fixed-support com-
prises a plurality of fixed-supports, and the plurality of
fixed-supports are substantially uniformly distributed on
the inner wall of the filter pipe (or on one side of the metal
pipe). It shall be appreciated by those skilled in the art
that since the filter pipe is made of the metal plate and
the fixed-supports are usually not disposed adjacent to
the boundary of the metal plate, there are no fixed-sup-
ports in proximity of the joint on the wall of the filter pipe
after formation of the filter pipe using such a metal plate.
Hence, the terms "substantially uniformly distributed" or
"evenly distributed" used for describing the distribution
of "fixed-supports" or "slots" herein are adopted without
considering the influence of the boundary of the metal
plate or the joint on the wall of the filter pipe, which can
be readily understood by those skilled in the art.
[0012] Preferably, each of the fixed-supports is a pro-
truding part fixed to the inner wall of the filter pipe, and
the height of each of the protruding parts is set to ensure
that the flow guide layer is not closed under the external
pressure around the screen in the formation.
[0013] Preferably, each of the fixed-supports is a pro-
truding part inwardly punched on the wall of the filter pipe,
and the punching depth of each of the protruding parts
is greater than the thickness of the wall of the filter pipe
so that the slots are formed in the form of sidewise-slots
between portions of the periphery of the top surface of
each of the protruding parts and the shearing planes of
the unpunched portions of the wall of the filter pipe.
[0014] Preferably, the top surface of each of the fixed-
supports is substantially in the shape of quadrangle.
More preferably, the top surface of each of the fixed-
supports is substantially in the shape of square or rec-
tangle.
[0015] Preferably, the top surface of each of the fixed-
supports is substantially in the shape of square or rec-
tangle, and the slots are formed in the form of sidewise-
slots between two opposite side edges of the top surface
of each of the fixed-supports and the shearing planes of
the unpunched portions of the wall of the metal pipe.
[0016] Preferably, each of the slots is configured to

extend parallel to the longitudinal axis of the filter pipe,
or each of the slots is configured to extend at an angle
with respect to the longitudinal axis of the filter pipe, the
angle being greater than 0 degree but not more than 90
degrees.
[0017] Preferably, the plurality of slots comprise a plu-
rality of groups of slots, the distribution pattern of which
is made such that the slots in each group are equidistantly
distributed in the circumferential direction of the filter
pipe, and the groups of slots are equidistantly distributed
in the longitudinal direction of the filter pipe; or the slots
in each group are equidistantly distributed in a spiral di-
rection on the wall of the filter pipe, and the groups of the
slots are equidistantly distributed in the circumferential
direction of the filter pipe.
[0018] Preferably, the filter pipe is a metal pipe formed
by welding a spirally wound elongated metal plate pre-
formed with the fixed-supports.
[0019] The flow control screen of the present invention
is simple in manufacturing process and cost-effective,
wherein the fixed-supports are disposed on the inner wall
of the metal filter pipe which is provided with the slots,
the fixed-supports can be formed by means of punching
on the metal plate, or directly disposed on the metal plate
by means such as welding or adhesion. Generally, the
fixed-supports are arranged on a piece of elongated met-
al plate, and the filter pipe is formed by wrapping inwardly
and spirally the face of the metal plate with the fixed-
supports and then welding the resultant face into a cyl-
inder. After the filter pipe is sleeved over the base pipe,
the inwardly protruding fixed-supports function as longi-
tudinal ribs in the flow guide layer between the filter pipe
and the base pipe. When the filter pipe is pressed under
external pressure, the fixed-supports exert a supporting
function such that the flow guide layer is not closed with
the increased external pressure, thereby keeping the flow
guide layer unobstructed. The slots are configured to
meet the requirements on filtering precision of the screen.
Since the filter pipe is made of the metal plate, such a
filter pipe has a superb overall strength and anti-defor-
mation capacity. The supporting function of the inwardly
protruding fixed-supports makes the flow guide layer un-
obstructed, reduces the flow resistance of the crude oil
in the flow guide layer, and is in favor of increase in oil
production.
[0020] Moreover, the present invention is simply struc-
tured and cost-effective, greatly simplifies the manufac-
turing process and facilitates control of the quality in ma-
chining, which ensures a high-efficiency and low cost
mass production.

Brief Description of the Drawings

[0021]

Fig. 1 is a schematic partial sectional side view of a
flow control screen according to a preferred embod-
iment of the present invention, wherein a fixed-sup-
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port and a slot are shown.
Fig. 2 is a schematic partial sectional side view of a
flow control screen according to a preferred embod-
iment of the present invention, wherein a plurality of
fixed-supports and a plurality of slots are shown.
Fig. 3 is a schematic cross-sectional view of the flow
control screen according to a preferred embodiment
of the present invention.

Detailed Description of the Preferred Embodiments

[0022] In order to make clearer the object, the technical
solution and the advantages of the present invention, the
preferred embodiments of the present invention will be
described in detail in conjunction with the drawings.
[0023] As shown in Fig. 1, the flow control screen used
in oilfield exploitation according to the present invention
generally comprises: a base pipe 1 provided with a base
pipe inlet 11 thereon; a filter pipe 2 sleeved over the base
pipe 1 such that the annular gap between the base pipe
1 and the filter pipe 2 forms a flow guide layer 3 in which
fluid is allowed to flow; and a flow control device 4 includ-
ing an inlet 41 of the flow control device, a flow control
channel 42 and an outlet 43 of the flow control device,
the inlet 41 of the flow control device being in fluid com-
munication with the flow guide layer 3, and the outlet 43
of the flow control device being in fluid communication
with the base pipe inlet 11. In the flow control screen, the
filter pipe 1 is configured as a metal pipe provided with
a plurality of filter slots 22 on the wall thereof, the metal
pipe is made of a metal plate, and at least one inwardly
protruding fixed-support 21 is provided on the inner wall
of the filter pipe 1 such that the flow guide layer 3 in
communication with at least one portion of the plurality
of slots 22 is not closed under external pressure around
the screen in the formation. Preferably, the flow guide
layer is kept unobstructed.
[0024] Preferably, the at least one fixed-support 21
comprises a plurality of fixed-supports 21 which are sub-
stantially uniformly distributed on the inner wall of the
filter pipe 2 or are substantially uniformly distributed on
the metal plate (as stated above, it does not consider the
influence of the boundary or the joint).
[0025] Preferably, each of the fixed-supports 21 is a
protruding part fixed to the inner wall of the filter pipe 2,
and the height of each of the protruding parts is set to
ensure that the flow guide layer is not closed under the
external pressure around the screen in the formation,
preferably to keep the flow guide layer unobstructed.
[0026] Or, preferably, each of the fixed-supports 21 is
a protruding part inwardly punched on the wall of the filter
pipe 2, and the punching depth of each of the protruding
parts is greater than the thickness of the wall of the filter
pipe so that the slots 22 are formed in the form of side-
wise-slots between portions of the periphery of the top
surface of each of the protruding parts and the shearing
planes of the unpunched portions of the wall of the filter
pipe.

[0027] Preferably, the top surface of each of the fixed-
supports 21 is substantially in the shape of quadrangle,
and more preferably, in the shape of square or rectangle.
Of course, those skilled in the art will realize that the fixed-
supports with the top surfaces in other shape may be
also possible.
[0028] In a preferred embodiment, the top surface of
each of the fixed-supports 21 is substantially in the shape
of square or rectangle. Moreover, the slots 22 are formed
in the form of sidewise-slots between two opposite side
edges of the top surface of each of the fixed-supports 21
and the shearing planes of the unpunched portions of
the wall of the metal pipe.
[0029] Each of the slots 22 is preferably configured to
extend parallel to the longitudinal axis of the filter pipe 2,
or alternatively, each of the slots 22 may also be config-
ured to extend at an angle with respect to the longitudinal
axis of the filter pipe, and the angle is greater than 0
degree but not more than 90 degrees.
[0030] To facilitate discussion of the distribution pat-
tern of the slots herein, the plurality of slots 22 may be
divided into a plurality of groups of slots, i.e., the plurality
of slots 22 comprise the plurality of groups of slots. In a
preferred embodiment, the distribution pattern of the plu-
rality of slots 22 is made such that the slots in each group
are equidistantly distributed in the circumferential direc-
tion of the filter pipe 2, and the groups of slots are equi-
distantly distributed in the longitudinal direction of the fil-
ter pipe 2; or the slots in each group are equidistantly
distributed in a spiral direction on the wall of the filter
pipe, and the groups of the slots are equidistantly distrib-
uted in the circumferential direction of the filter pipe.
[0031] Furthermore, in the present invention, the filter
pipe 2 is preferably formed by welding a spirally wound
elongated metal plate preformed with the fixed-supports.
[0032] The inwardly protruding fixed-supports function
as longitudinal ribs in the flow guide layer between the
filter pipe and the base pipe. When the filter pipe is
pressed under external pressure, the fixed-supports ex-
ert a supporting function such that the flow guide layer
is not closed with the increased external pressure, there-
by keeping the flow guide layer unobstructed. The filter
slots in the form of sidewise-slots are punched at uniform
slot width, so as to meet the requirements on filtering
precision of the screen. In particular, since the filter pipe
of the present invention is formed of the metal plate, the
resultant filter pipe has a superb overall strength and anti-
deformation capacity. The supporting function of the in-
wardly protruding fixed-supports makes the flow guide
layer unobstructed, reduces the flow resistance of the
crude oil in the flow guide layer, and is in favor of increase
in oil production. Meanwhile, the flow control device can
effectively solve the problem of huge water production
caused by reasons like high oil water viscosity ratio in oil
reservoir during the process of oil exploitation.
[0033] The present invention has a simple structure,
greatly simplifies the manufacturing process, facilitates
control of the quality in machining and is cost-effective,
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which ensures a high-efficiency, low cost mass produc-
tion.
[0034] The above description is simply the preferred
embodiments of the present invention, and is not intend-
ed to limit the invention. Any modification, equivalent sub-
stitution and improvements within the spirit and principle
of the present invention will fall into the protection scope
of the present invention.

Claims

1. A flow control screen for use in oilfield exploitation,
comprising:

a base pipe provided with a base pipe inlet ther-
eon;
a filter pipe sleeved over the base pipe such that
an annular gap between the base pipe and the
filter pipe forms a flow guide layer in which fluid
is allowed to flow; and
a flow control device including an inlet of the flow
control device, a flow control channel and an
outlet of the flow control device, the inlet of the
flow control device being in fluid communication
with the flow guide layer, and the outlet of the
flow control device being in fluid communication
with the base pipe inlet;
wherein the filter pipe is configured as a metal
pipe provided with a plurality of filter slots on the
wall thereof, the metal pipe is made of a metal
plate, and at least one inwardly protruding fixed-
support is provided on the inner wall of the filter
pipe such that the flow guide layer in communi-
cation with at least one portion of the plurality of
slots is not closed under external pressure
around the screen in a formation.

2. The flow control screen according to claim 1, wherein
the at least one fixed-support comprises a plurality
of fixed-supports, and the plurality of fixed-supports
are substantially uniformly distributed on the inner
wall of the filter pipe.

3. The flow control screen according to claim 1 or 2,
wherein each of the fixed-supports is a protruding
part fixed to the inner wall of the filter pipe, and the
height of each of the protruding parts is set to ensure
that the flow guide layer is not closed under the ex-
ternal pressure around the screen in the formation.

4. The flow control screen according to claim 1 or 2,
wherein each of the fixed-supports is a protruding
part inwardly punched on the wall of the filter pipe,
and the punching depth of each of the protruding
parts is greater than the thickness of the wall of the
filter pipe so that the slots are formed in the form of
sidewise-slots between portions of the periphery of

the top surface of each of the protruding parts and
the shearing planes of the unpunched portions of the
wall of the filter pipe.

5. The flow control screen according to any one of the
preceding claims, wherein the top surface of each
of the fixed-supports is substantially in the shape of
quadrangle.

6. The flow control screen according to claim 5, wherein
the top surface of each of the fixed-supports is sub-
stantially in the shape of square or rectangle.

7. The flow control screen according to claim 4, wherein
the top surface of each of the fixed-supports is sub-
stantially in the shape of square or rectangle, and
the slots are formed in the form of sidewise-slots
between two opposite side edges of the top surface
of each of the fixed-supports and the shearing planes
of the unpunched portions of the wall of the metal
pipe.

8. The flow control screen according to any one of the
preceding claims, wherein each of the slots is con-
figured to extend parallel to the longitudinal axis of
the filter pipe.

9. The flow control screen according to any one of the
preceding claims, wherein each of the slots is con-
figured to extend at an angle with respect to the lon-
gitudinal axis of the filter pipe, and the angle is great-
er than 0 degree but not more than 90 degrees.

10. The flow control screen according to any one of the
preceding claims, wherein the plurality of slots com-
prise a plurality of groups of slots, the distribution
pattern of which is made such that the slots in each
group are equidistantly distributed in the circumfer-
ential direction of the filter pipe, and the groups of
slots are equidistantly distributed in the longitudinal
direction of the filter pipe; or the slots in each group
are equidistantly distributed in a spiral direction on
the wall of the filter pipe, and the groups of the slots
are equidistantly distributed in the circumferential di-
rection of the filter pipe.

11. The flow control screen according to any one of the
preceding claims, wherein the filter pipe is a metal
pipe formed by welding a spirally wound elongated
metal plate preformed with the fixed-supports.

12. The flow control screen according to any one of the
preceding claims, wherein the fixed-supports dis-
posed on the inner wall of the filter pipe are config-
ured so as to ensure that the flow guide layer is still
unobstructed under the external pressure around the
screen in the formation.
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