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The present invention relates to a method and to a device for producing hydrocarbons by pumping in a substantially horizontal
drain hole. More particularly, It concerns a pumping method and device In a well comprising a portion that is greatly inclined with
respect to the vertical. A pump Is secured to a strong of tubes that are lowered into the well. Suction devices are set into the greatly
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ABSTRACT

The present invention relates to a method and to a device for producing
hydrocarbons by pumping in a substantially horizontal drain hole. More
particularly, it concerns a pumping method and device in a well comprising a
portion that is greatly inclined with respect to the vertical. A pump is secured to a
strong of tubes that are lowered into the well. Suction devices are set into the
greatly inclined well portion at the lower end of the pumping means. At least one
suction port is placed laterally with respect to the suction devices and in a single
direction. The direction of the port is oriented so that it is substantially opposite a
lower generating line of the well. In a variant, the suction devices comprise an

articulated body that can place the port opposite the lower generating line of the
well.
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METHOD AND DEVICE FOR PRODUCING BY PUMPING IN A
HORIZONTAL DRAIN HOLE

FIELD OF THE INVENTION

The present invention relates to a method and to a device for producing
hydrocarbons by pumping in a substantially horizontal drain hole. The drain hole
1s drilled 1n a hydrocarbon reservoir along a trajectory comprising at least one

portion that 1s greatly inclined with respect to the vertical.

The present invention applies to cases where the hydrocarbons drained by the
horizontal drain hole contain a proportion of gas that can be significant in relation

to the liquid phase, more or less viscous. In this case, pumping of a two-phase

effluent can have a low efficiency.

BACKGROUND OF THE INVENTION

It 1s well-known to set a static separator in a part of the mnclined drain hole,
but the pumping efficiency is not really improved because the level difference
between the inlet and the outlet of the separator 1s low and the separator can

generate pressure drops prejudicial to the pumping efficiency and to the separating
action. Furthermore, when the dynamic level of the effluent 1s low in relation to

the inclined well portion, setting the pump and the separator i1s practically

impossible in too inclined a zone.

The present invention can preferably relate to all the drain holes in which the
effluent 1s a multiphase effluent and flows through the drain hole 1n a stratified
flow, 1.e., 1n case of gas and liquid, the gas fills the upper part of the drain hole

whereas the o1l flows at the bottom of the substantially horizontal drain hole.
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SUMMARY OF THE INVENTION

The present invention thus relates to a pumping method in a well comprising
a portion greatly inclined with respect to the vertical, in which pumping means

secured to a string of tubes are lowered into said well, the string is held at the

ground surface by suspension means, suction means are placed at the lower end of

the pumping means. In the method, the following stages are performed :

- at least one suction port is placed laterally with respect to said suction

means and in a single direction,

- satd suction means are substantially placed in said greatly inclined portion,

- the direction of said port is so oriented that it is substantially opposite a
lower generating line of said well; and

wherein the orientation of the ports is controlled by performing surface

measurements on the effluent delivered by said pumping means.

According to the method, said port can be oriented by rotation of the

string of tubes from the ground surface, said string driving the pumping means
and the suction means into the same rotating motion.

A product can be injected from the ground surface substantially at the
level of the suction port.

The invention further relates to a pumping device in a well comprising a
portion greatly inclined with respect to the vertical, said device comprises
pumping means secured to a string of tubes, suspension means for suspending
string to the ground surface, suction means placed at the lower end of the

pumping means, wherein said suction means comprise at least one suction port
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oriented laterally with respect to said suction means and in a specific direction,
said port being placed on a body and said body comprises at least one rotating
link so that it can rotate in relation to said pumping means, said body further
comprising orienting means suited to substantially place said port opposite a

lower generating line of the inclined well portion; and wherein said orienting

means comprise magnets placed laterally to said port.

The suction means can comprise means for injecting a fluid substantially
in the neighbourhood of the port.

The injection means can comprise a swivel linked to said body by
means of a rotating link.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the invention will be clear from

reading the description hereafter, given by way of non limitative examples, with
reference to the accompanying drawings in which:

- Figure 1 diagrammatically shows the device set in a production well,

- Figure 2A is a lengthwise section of a particular embodiment of the
Invention,

- Figure 2B and 2C are cross-sections of the embodiment according to
Figure 2A,
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- Figures 3A, 3B and 3C show another embodiment of the invention,

- Figure 4 shows a variant illustrated by Figure 2A.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 1s a sectional view of a well 1 drilled from the ground surface with a

substantially vertical part, then an inclined part that substantially reaches a
horizontal position in the reservoir bed containing the hydrocarbons. A casing 3 is
set in the well generally in order to cover the formation from the surface to the
inlet of the pay zone. Pumping means 4, for example a Moineau type positive-
displacement pump, are lowered into the well through a string of tubes 5 held at
the well head by suspension means 6. Pump 4 is generally positioned below the
dynamic level 7 of the effluent filling well 1. In the example shown here, the

pump includes a rotor 8 driven in rotation by a string 9 of pipes or tubes, said

string being driven in rotation by mechanical surface means 10.

Casing 3 comprises a lateral line 13 controlled by a valve 14. The gas that is

collected 1n the iner space of thus string 3 can be discharged through lateral line
13.

The string of tubes 5 also comprises at the surface a flowline 11 for

delivering the production drawn off by pump 4. A valve 12 controls the flow.

The suction line of the pump is extended by a tail pipe 15 so as to be able to
position the suction point or points in the optimum place in the horizontal drain
hole 1in order to obtain the best production efficiency. Tail pipe 15 can comprise,
at the end thereof, a head 16 whose port or ports are arranged in a preferred

direction 1n relation to the axis of the drain hole.
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In Figure 1, the effluent is shown in a stratified flow : the gas 17 is in the
upper part of drain hole 2, above the liquid phase of the hydrocarbons. In the well
part that 1s less inclined with respect to the vertical, the stratified flow is generally
disturbed, for example, by the sucking action of the pump, by the presence of the
pump or of tubes that reduce the annular space and of course by the action of

gravity. The gas can re-form as bubbles or plugs 19.

Suction head 16 can comprise at least one opening situated along a
generating line of the tube so that the orientation of said generating line around
the axis thereof allows to direct and to place the suction opening as close as
possible to the lower generating line of the horizontal drain hole. The suction
point will thus be at the furthest distance from the gas possibly accumulated in the
upper part of the drain hole. The suction opening can be made up of one or several

cylindrical holes lined up on the same generating line, or of an oblong opening

lined up on a generating line.

In a first embodiment of the invention, tail pipe 15 and possibly the suction
head are secured to the stator of the pump, which is secured to the string of tubes
5. Furthermore, the suspension means 6 intended to hold string 5 at the well head
comprise rotation means equivalent to a rotary table, so as to be able to rotate the
whole of string 5 about its axis, while driving in the same motion the stator of the
pump, tail pipe 15 and suction head 16 into rotation. It is thus possible, from the
surface, to shuft in rotation the suction openings so as to position them as low as
possible in the horizontal drain hole. Measuring devices of the pendulum type can
be used to locate the position of said openings. These devices are not described
here since they are well-known and already used by technicians to orient an

instrument 1n a well, for example a bent sub.
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Another method for checking the optimum lower position of the suction
openings consists in controlling the proportion of gas carried along by the effluent
delivered by the pump (GOR or gas/oil ratio) for several orientations of the
openings; these orientations being obtained with the .aid of means 6. The

orientation providing the lowest proportion of gas will be selected if this is the

£ ;

desired result.

In certain well configurations, 1t is difficult or at least dangerous to turn the
whole of string 5 round on itself. It will generally be the case in deflected wells
with a small bending radius where frictions can exceed the torsional strength of

the tubes. It is then advantageous to use a suction head 16 according to Figures

2A, 2B and 2C.

Figure 2A 1s a sectional view of the end of tail pipe 15 screwed, by means of
a conventional sub 21, onto suction head 22. Suction head 22 is mainly made up
of a fastening sub 24 suited to be screwed onto sub 21 and of a body 25 linked to
fastening sub 24 by a rotating link 23. Body 22 can thus freely rotate about axis
27. Body 25 comprises a line 28 that extends the inner space 29 of tail pipe 15.
Line 28 ends with a lateral opening 26 of elongate shape in the direction of a

generating line. The width of the opening is illustrated in Figure 2C.

Body 25 also comprises a series of magnets 30 and 31 respectively placed
before and behind opening 26 and along substantially the same generating line as
the opening.

Figure 2B 1s a sectional view of the circumferential position of the magnets.

Figure 2C 1s a sectional view of the shape that lateral opening 26 may

exhibit, and of its position in relation to tube 32 that covers the horizontal drain
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hole. Of course, this tube (generally referred to as liner) is perforated over the

total length of the drain hole so that the effluent contained in the reservoir rock

can flow into the drain hole.

The working principle of suction head 22 consists in taking up a specific
ortentation by itself so that opening 26 is turned towards the bottom of liner 32,

1.e. at a greater distance from the gas accumulated in the upper part of the liner.
The suction means are placed in the greatly inclined portion of the well and they
therefore rest on the bottom of the drain hole, 1.e. substantially in contact with the
lower generating line of the drain hole. Orientation of the opening is notably
obtained through the action of gravity and by means of rotating link 23. Body 25
1s so machined that its center of gravity is below axis 27, and the machining of
body 25 providing masses on either side of the opening can be clearly seen in
Figures 2B and 2C. To complete the action of gravity, magnets 30 and 31 tend to
bring body 25 into rotation about its axis in order to decrease the dimension of the
air gap consisting of the magnets and of the inner wall of liner 32. Of course, liner

32 will be made of a magnetic material.

A means 33 facilitating the longitudinal and transverse sliding of the body on
the wall of the liner can be placed at the end of body 25.

Figures 3A, 3B and 3C illustrate a variant of the embodiment of Figure 2
where means for mjecting a product, for example a product for thinning the liquid
hydrocarbon, have been added. This injection is performed substantially in the
neighbourhood of the suction port, at the level of the suction head. Suction head
22 comprises a body 34 that is fastened to tail pipe 15 in the same way as shown
in Figure 2A. The mner line 28 and the lateral opening 26 can be similar to the
previous embodiment. Magnets 30 and 31 can also be arranged in the same way

and they fulfil the same function.
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At the end of body 34, an injection nozzle is assembled by means of a
rotating link 36 that can be similar to link 23. Injection nozzle 35 is fastened in
rotation to tail pipe 15 by a tube 37. Tube 37 will preferably be made from a non-
magnetic material in order not to disturb the action of the magnets intended to
orient opening 26 by rotating body 34. The inner line 38 of tube 37
communicates with a series of channels 39 drilled in nozzle 35. Channels 39 end
in mjection ports 40, 41, 42 and 43. The layout of the injection ports can notably
be defined by the nature of the viscous hydrocarbons, the presence, more or less

considerable, of gas or the nature of the flow.

Figures 3B and 3C are sectional views of the position of tube 37.

It 1s thus possible to have an automatic-orientation suction head and a fluid

injection system before the suction head.

Tube 37 1s connected to the surface by a tube 44 (Figure 1) placed in the
annulus defined by strings 3 and 5. As the pumping device is lowered into the

well, tube 44 1s unwound or assembled in order to follow the lowering of the
suction head. Tube 44 can be a metal tube of the coiled tubing type or a flexible

tube made of composite.

Figure 4 1s a variant that is very close to that of Figure 2A. The outside
diameter of body 25 1s so machined that suction head 22 overhangs in relation to
tail pipe 15 ahd sub 21. In this variant, the diameter of sub 21 is widened so that
body 25 1s practically not in contact with the wall of the horizontal drain hole.
The orienting means can be similar to those of the other variants. Furthermore, an
njection tube 50 for injecting a thinning fluid flows from the annular space into
the suction head by means of a tube joint 51. The tube is extended up to the end of

the suction head by a tube portion 52 subsfantially placed longitudinally in line
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with body 25. Tube 52 runs through the nozzle of the suction head through an
axial port 53. Tube 52 1s ended by a spray tip 54 allowing a fluid to be injected at
the front of the suction head. Other ports 55 are provided on the length of tube 52
so as to inject part of the thinning fluid at the level of opening 26. With such a
layout, tube 52 1s fixed with respect to tail pipe 15 while allowing body 25 to
rotate freely about its axis.
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WHAT IS CLAIMED IS:

1) A pumping method in a well comprising a portion greatly inclined with
respect to the vertical, wherein pumping means (4) secured to a string of tubes (5)
are lowered into said well, the string 1s held at the ground surface by suspension

means (6), suction means (15, 16) are placed at the lower end of the pumping

means, characterized in that the following stages are performed :

- at least one suction port (26) 1s placed laterally with respect to said suction

means and in a single direction,

- said suction means are placed substantially in said greatly inclined portion,

- the direction of said port is so oriented that it is substantially opposite a
lower generating line of said well; and

wherein the orientation of the ports is controlled by performing surface
measurements on the effluent delivered by said pumping means.

2) A method as claimed in claim 1, wherein said port is oriented by

rotating string of tubes (5) from the ground surface, said string driving the
pumping means and the suction means into the same rotating motion.

3) A method as claimed in claims 1 or 2, wherein a product is
injected, from the ground surface, substantially at the level of the suction port.

4) A pumping device in a well comprising a portion greatly inclined
with respect to the vertical, said device comprises pumping means (4) secured
to a string of tubes (5), suspension means (6) for suspending string (5) to the
ground surface, suction means (15, 16) placed at the lower end of the pumping
means, wherein said suction means comprise at least one suction port (26)
oriented laterally with respect to said suction means and in a specific direction.
said port being placed on a body (25; 34) and said body comprises at least one
rotating link (23; 36) so that it can rotate in relation to said pumping means (4),
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said body (25; 34) further comprising orienting means (30, 31) suited to
substantially place said port opposite a lower generating line of the inclined well
portion; and

wherein said orienting means comprise magnets placed laterally to said
port.

5) A device as claimed In claim 4, wherein the suction means

comprise means (39) for injecting a fluid substantially in the neighbourhood of
port (26).

6) A device as claimed In claim 5, wherein said injection means

comprise a swivel (35) connected to said body by means of a rotating link (36).
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