
1 IIIIIIIiIIIIIIIIIII/IJpNdiiiI *159I59* A DRAIN ELEMENT FOR COLLECTING
HYDROCARBONS IN  PARTICULAR, THE DRAIN ELEMENT HAVING A STRAINER
CONSTITUTED BY FOLLOW RODS The invention relates to a drain element for 5
collecting hydrocarbons in particular, and comprising a  screen surrounding
a suction cylinder extending in a  longitudinal direction. The invention
applies, for example, to working  hydrocarbons in the context of production
with a borehole  10 that is horizontal or highly inclined. In such a
context, a plurality of drain elements are mounted end to  end to form a
drain passing through a hydrocarbon  reservoir, and suction is established
in an extraction  installation mounted on the surface, e.g. for the purpose
15 of raising crude oil from the reservoir which is situated  at depth. In
such an installation, the length of the  drain is commonly of the order of
1000 meters (m) and the  length of a drain element is generally about 10
meters.  Each drain element filters and collects hydrocarbon which 20
migrates from the reservoir towards the suction cylinder,  and all of
the-suction cylinders are connected end to end  so that all of the
hydrocarbon collected over the entire  length of the drain is conveyed
towards the surface. Once a flow becomes established, large head losses  25
appear between the heel end of the drain (its portion  closest to the
surface) and the underground toe end of  the drain, such that the rate at
which a drain element  produces hydrocarbon is significantly higher close
to the  heel of the drain than close to its toe end. As a 



30 result, the hydrocarbon reservoir empties in the vicinity  of the heel,
and gas or water are then sucked in through  the heel, which disturbs
production and causes production  from the reservoir to be stopped even
though it still contains a large quantity of hydrocarbon in a zone  35
situated around the toe end of the drain. This  phenomenon is known as
"coning". rr~iumniui  II *000002* 2 To solve this problem, patent documents
GB-2 325 949  and US-5 435 393 disclose drain elements that impart head
loss that can be modulated. Thus, elements having low  head loss are placed
towards the toe end of the drain in 5 order to increase flow rate in said
zone while drain  elements having large head loss are placed in the heel of
the drain in order to reduce flow rate in said zone. In  a drain made in
that way, the flow rate in the various  elements is uniform so that the
hydrocarbon reservoir 10 empties uniformly over the entire length of the
drain. In document US-5 435 393, the hydrocarbon is collected by  a ring
positioned between the suction cylinder and the  screen surrounding the
cylinder. This ring collects  hydrocarbon and has a baffle through which
the 15 hydrocarbon must pass in order to migrate into the inside  of the
suction cylinder. It is possible to modify the  length of the baffle by
shutting off certain channels of  the ring with screws so as to modify the
head loss  imparted. The ring of such a drain element is a complex 20 part
and manufacture thereof is very expensive, and  furthermore, hydrocarbon is
collected only in the  



vicinity of the ring, thereby limiting production. The object of the
invention is to remedy those  drawbacks by proposing a drain element of
simpler design.  25 To this end, the invention provides a drain element for
collecting hydrocarbons in particular and as defined  by claim 1. Such a
structure ensures that the  hydrocarbon is collected by the screen itself,
thereby  simplifying construction, and the head loss introduced by 30 the
drain element can be modified by acting on the number  of collection rods
communicating with the inside of the  cylinder. The drain element of the
invention may include an  annular manifold mounted around the cylinder and
co 35 operating with the cylinder to define a toroidal cavity  which
communicates with the inside of the cylinder via  slots provided in the
cylinder for this purpose. The 3 manifold is provided with holes extending
in the  longitudinal direction and opening out into said toroidal  cavity,
the holes being designed for receiving hollow  rods of the screen in order
to put them into 5 communication with the inside of the suction cylinder
via  said toroidal cavity. With this arrangement, the  manifold which
provides communication between the  collection rods and the inside of the
cylinder can be mounted as an interference fit on the cylinder. The  10
manifold may have radial holes extending radially  relative to the
longitudinal axis, each radial hole  communicating with a corresponding
longitudinal hole,  each radial hole being arranged to receive a screw for
interrupting or releasing communication between the 15 corresponding
longitudinal drill hole and the toroidal  



cavity. With this arrangement, the number of collection  rods communicating
with the inside of the suction  cylinder of a drain element can be adjusted
on site,  prior to inserting the drain element into the borehole. 20 The
use of stud screws or of simple screws can make the  adjustment operation
easier. In a particular arrangement  of the drain element of the invention,
at least one rod  of the screen is a hollow rod without any side orifice in
order to form a transport rod, and at least one 25 collection rod
communicates with the inside of the  cylinder via a transport rod or via a
plurality of  transport rods connected in series, connecting the inside  of
the cylinder to one end of said collection rod. With  this arrangement, the
head loss in each collection rod 30 can be further increased by connecting
the ends of some  of the hollow rods of the screen to one another. The
drain element may have a first annular manifold at one of  its ends for
connecting with rods inside the cylinder,  and a second annular manifold at
its other end, said 35 second manifold being provided with longitudinal
holes  for receiving hollow rods and with channels connecting  certain
successive longitudinal holes so as to connect 4 two successive rods in
series. With this arrangement,  two rods can be connected in series at the
second  manifold. The invention is described below in greater detail 5 with
reference to the accompanying drawings which show an  embodiment by way of
non-limiting example. Figure 1 is a diagrammatic view of a drain element.
Figure 2 is a fragmentary section view of the screen  of the drain element
of the invention. 



10 Figure 3 is a fragmentary section view of the drain  element of the
invention. Figure 4 is a diagram of a collector rod of the  invention.
Figure 5 is an overall diagram of a drain element of  15 the invention.
Figures 6 and 7 are section views of an example of  an annular manifold of
the drain element of the  invention. Figure 8 is a fragmentary view of a
second manifold  20 of the drain element of the invention. The drain
element of the invention comprises a  suction cylinder CA which extends
longitudinally along an  axis LA, as can be seer. in Figure 1. This suction
cylinder is surrounded by a screen TM, e.g. a metal 25 screen constituting
a strainer, the screen itself being  constituted by
longitudinally-extending rods arranged  around the cylinder CA. The rods
are secured to a wire  F1 surrounding them so as to form the screen TM. The
wire FI is welded to said rods, e.G. using an electrical 30 resistance
welding method and it surrounds the rods so as  to describe a helix around
the longitudinal axis AL. The  screen TM is thus in the form of a cylinder
surrounding  the suction cylinder CA and it is held on the suction
cylinder CA by means of two annular manifolds CL also 35 mounted around the
cylinder CA, each manifold being  secured to one end of the cylindrical
screen TM. These 5 manifolds may be interference fits on the cylinder CA,
for example. As can be seen in Figure 2, the rods TT and TC of  the drain
element of the invention are hollow tubular  



5 rods such that hydrocarbon is collected and conveyed towards the inside
of the suction cylinder CA via these  rods that form the screen TM. More
particularly, some of the rods are hollow rods  having lateral orifices CC
so as to form collector rods  10 TC. These rods TC have one end
communicating with the inside of the suction cylinder CA, as shown in
Figure 3.  In this manner, the hydrocarbon HY is filtered by the  screen TM
so as to remove impurities such as sand SA  prior to being sucked in
through aril orifice OC so as to 15 be directed towards the inside of the
suction cylinder  CA. Figure 3 shows such a collector rod TC which is
connected to the inside of the suction cylinder, having  one of its ends
connected to the manifold CL. This rod  thus communicates with the internal
cavity CT of the 20 manifold which in turn communicates with the inside of
the cylinder CA via slots FE in the cylinder which are  provided for this
purpose. The other end of this rod  (not shown) may be closed, for example.
The lateral  orifice OC made in the collector rod may, for example, be 25 a
drill hole as shown in Figure 3 or it may be obtained  by sawing away part
of the rod, as shown in Figure 4.  The screen TM of the rod of the
invention may comprise a plurality of collector rods TC suitable for
communicating with the inside of the cylinder CA via a  30 manifold. The
manifold may then include devices for shutting off or not shutting off the
end of a rod. This  makes it possible to increase the head loss introduced
by  the drain element by reducing the number of collector  rods TC
communicating with the inside of the suction 35 cylinder, and to reduce
this head Loss by increasing the  number of rods communicating with the
inside of the  



suction cylinder. It is also possible to modify head 6 loss by acting on
the number of lateral orifices in the  collector rods. Such a manifold CL
is substantially annular in shape  as shown in Figures 6 and 7 so as to
surround the 5 cylinder CA and so as to be optionally suitable for
mounting on the cylinder as an interference fit. It is  in the corm of a
ring having a plurality of longitudinal  holes PC in one of its faces that
is normal to the longitudinal axis AL, which holes may be drill holes, and
10 are designed to receive the rods of the screen TM so as  to hold the
screen on the suction cylinder CA. The  manifold has an internal recess
co-operating with the  cylinder to define a toroidal cavity CT as can be
seen in  Figures 3 and ?. The toroidal cavity CT as provided in 15 this way
communicates with the inside of the suction  cylinder CA via slots FE
provided in the cylinder for  this purpose, and placed in register with
said toroidal  cavity. The drill holes PC open out to the inside of  this
cavity to put the corresponding rods into 20 communication with the cavity.
The manifold thus serves  to cause a plurality of hollow rods to
communicate with  the inside of the suction cylinder via the cavity CT.
More particularly, the manifold also has tapped radial  holes PC placed
radially relative to the longitudinal 25 axis AL and each communicating
with a corresponding drill  hole PC. Each radial hole P can itself be
obtained by  drilling and opens out to an outside surface of the  manifold
so as be accessible from the outside. With  these radial drill holes PT, it
is possible to shut off 30 the end of the corresponding rod by inserting a
long  



screw which reaches the bottom of the corresponding drill  hole PC, or to
avoid shutting off said end by inserting a  short screw so as to leave the
corresponding drill hole  PC free. 35 With such a manifold, the head loss
introduced by  the drain element can be adjusted on site by selecting 7 the
number of collector rods that are in communication  with the inside of The
suction cylinder. In the drain element of the invention, the head loss
induced by a collector rod TC may be further increased by  5 connecting
said collector rod to the inside of the suction cylinder via a transport
rod TT or a plurality of  transport rods Ti connected in series. The head
loss  that is induced is thus increased by lengthening the path  along
which the fluid must travel from the collector 10 orifice OC in order to
reach the inside of the cylinder  CA. More particularly, the transport rods
TT are hollow  tubular rods of the screen suitable for being made out of
the same material as the collector rods, but not necessarily presenting any
collector orifices. 15 As can be seen in Figure 5, the screen TM may
comprise, for example, alternating collector rods TC and  transport rods TT
connected together in pairs. In such a  configuration, a collector rod has
one end closed, while  its other end is connected to one end of a
corresponding 20 transport rod, and the transport rod has its second end
left open for connection to the inside of the cylinder  CA. Naturally, this
configuration is given by way of  non-limiting example and other
configurations can be  envisaged, for example alternating one collector rod
TC 25 with two transport rods TT in order to associate in  



similar manner a collector rod with two transport rods  connected in
series. More particularly, the transport rods and the  collector rods may
be connected in series by means of a  30 second manifold CL. Such a second
manifold CL is similar in shape to that shown in Figures 6 and 7, but
further  comprises channels interconnecting successive drill holes  PC, as
shown in Figure 8 so that two successive drill  holes are interconnected by
a channel CN instead of being 35 connected to a toroidal cavity. In this
manner, by  placing a first manifold as shown in Figures 6 and 7 at  one
end of the drain element, and a second manifold as 8 shown in Figure 8 at
the other end of the drain element,  the rods are associated in the manner
described with  reference to Figure 5. As can be seen, in the drain element
of the 5 invention, it is the rods that constitute the screen  which
collect and transport hydrocarbon to the inside of  the suction cylinder,
and these rods may be associated in  a wide variety of combinations in
order to adjust the head loss introduced by ,he drain element as  10
appropriately as possible. 9 CLAIMS  1/ A drain element for collecting
hydrocarbons in  particular, the drain element comprising a screen (TM)
surrounding a scion cylinder (CA) extending in a 5 longitudinal direction
(AL), and being characterized in  that the screen is made up of rods (TT,
TC) extending  along said longitudinal direction (AL) and regularly
distributed around the suction cylinder, and in that at  



least one of said rods is hollow so as to form a 10 collector rod (TC),
said collector rod (TC) having a  lateral orifice and communicating with
the inside of the  suction cylinder via one of its ends. 2/ The drain
element of claim 1, comprising an annular  15 cavity (CT) formed around the
cylinder by an annular manifold (CL) and communicating with the inside of
the  cylinder via slots formed for this purpose in the  cylinder (FE), rods
being inserted in the manifold in  such a manner that each collector rod
(TC) of the screen 20 (TT, TC) communicates with the annular cavity (CT).
3/ The drain element of claim 2, in which each hollow rod  communicating
with the cavity is inserted in a  longitudinal hole (PC) of the manifold
(CL), and in which 25 the manifold (CL) has at least one radial hole (PT)
communicating with a corresponding longitudinal hole  (PC), each radial
hole (PT) being arranged to receive a  screw for shutting off or releasing
communication between  the collector rod (TC) and the annular cavity (CT).
30 4/ The drain element of claim 1, 2, or 3, in which at  least one screen
rod (TM) is a hollow rod without a  lateral orifice so as to constitute a
transport rod (TT),  and in which at least one collector rod (TC)
communicates 35 with the inside of the cylinder via a transport rod (TI)
or a plurality of transport rods (1'T) connected in series  with the
collector rod (TC). 10 5/ The drain element of claim 4, in which the hollow
rods  are connected in series by channels (CN) formed in a  second annular
manifold (CL) surrounding the suction 5 cylinder and in which the hollow
rods are inserted. 


