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57] ABSTRACT

A method and apparatus for distributing fluids within a
subterranean borehole wherein a submersible pump is
introduced into the borehole at a first location. An in-
take port of the pump is connected to the first end of an
intake duct having an unconnected second end located
at a second location within the wellbore from which
location fluid is to be withdrawn. An output port of the
pump i1s connected to a first end of a second duct having
an unconnected second end at a third location within
the wellbore into which location fluid is to be intro-
duced. By activating the pump, fluids, such as scale and
corrosion inhibitors, are distributed from above the
intake of a production pump to as low in the borehole as
1s required to protect wellbore contents.

9 Claims, 1 Drawing Sheet
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METHOD AND APPARATUS FOR DISTRIBUTING
FLUIDS WITHIN A SUBTERRANEAN WELLBORE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The present invention pertains in general to methods
and apparatus for distributing fluids within a subterra-
nean wellbore and in particular to methods and appara-
tus for distributing scale- or corrosion-inhibiting sub-
stances within a wellbore.

Deposition of scale on and corrosion of production
equipment within a wellbore are severe problems in a
number of oil fields. In some areas, corrosion problems
are so great that downhole equipment must be pulled
every few weeks for the purpose of replacement of
damaged components. Scale buildup may be so severe
that downhole submersible pump assemblies become
insulated from the production fluid, causing the motor
to heat up and fail prematurely. In other instances, scale
buildup may be so severe that downhole components
become stuck in the hole, so that their removal requires
a costly fishing job.

One method of treatment for protecting well compo-
nents involves continuously flushing scale and corro-
sion inhibitors down the annulus between production
tubing and the well casing. Another protection method
involves introducing a packer between the casing and
the tubing above the production zone. Above the pro-
duction zone, the tubing-casing annulus is filled with
corrosion-and scale-inhibiting liquid. Neither of these
techniques protects the casing or elements of the pro-
duction tubing string below the point at which wellbore
fluids are withdrawn into the production tubing.

Scale and corrosion below the production tubing
intake is especially troublesome in deep wells where a
downhole submersible pump is used to move produc-
tion fluids towards the surface. Conventional methods
of continuous flushing of scale and corrosion inhibitors
or employing a packed-off, scale and corrosion inhibi-
tor-filled annulus offer no protection to the seal and
motor commonly found below the pump intake. Thus,
frequent pulling of the well may be necessitated at great
cost despite the use of scale and corrosion inhibitors.

One approach to scale and corrosion protection
below the pump intake involves pumping scale and
corrosion inhibitors from the surface down % inch
cotled mild steel tubing which follows the production
string and which attaches to a fiberglass tailpipe extend-
ing from the lower surface of a motor at the end of the
production string to below the bottom of the produc-
tion zone. This technique is successful in protecting
downhole components, but is cumbersome, may require
field-welding of lengths of tubing, and the tubing itself
1s subject to corrosion problems.

SUMMARY OF THE INVENTION

Accordingly, the present invention involves appara-
tus for distributing fluids, particularly corrosion and
- scale inhibitors, within a subterranean wellbore. The
apparatus according to the present invention includes a
submersible pump positioned at a first location within
the borehole. Means for activating the submersible
pump 1s connected to the pump. An intake port of the
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submersible pump is connected to the first end of an
intake duct which has a second end for withdrawing
fluids from a free second location within the borehole.
An output port of the submersible pump is connected to
a first end of an output duct which has a free second end
at a third location within the wellbore.

A method according to the present invention in-
volves distributing fluids within the subterranean well-
bore and includes the steps of introducing into the well-
bore at a first location apparatus comprising a submers-
ible pump having an intake port connected to a first end
of an intake duct and having an output port connected
to a first end of an output duct. A free second end of the
Intake duct is positioned within the wellbore at a second
location from which fluid is to be withdrawn. A free
second end of the output duct is located within the
wellbore at a third location into which fluid is to be
introduced. The pump 1s then activated.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1is a view in partial cross-section of a preferred
embodiment of the present invention.

FIG. 2 is a partial cross sectional view illustrating an
alternate embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In the Figure, which illustrates the contents of a bore-
hole in the vicinity of a production zone, a submersible
production pump 10 has an input 16 and has an output
connected to the end of a cylindrical production tubing
12 within well casing 14.

A rotatable connection is provided between pump 10
and an inhibitor pump 20. Inhibitor pump 20 is con-
nected to the top end of a sealed motor 24 by a rotatable
shaft (not shown) through a seal 22. The bottom of
motor 24 1s connected to a first end of a hollow, cylin-
drical fiberglass stinger assembly 26 which has a free
(1.2., unconnected) second end 38 above perforations 28
in casing 14.

A first length of coiled tubing 30 has a first end con-
nected to an intake port 32 of pump 20 and a free second
end 31 above the top of pump 10. A second length of
cotled tubing 34 has a first end connected to an output
port 35 of pump 20 and has a second end joined to
tailpipe 26 at a junction 36.

An annulus [38] 39 is formed between production
tubing 12 and the elements attached thereto and casing
14. Tubing 30 forms an intake duct having a free end 31
for withdrawing fluids from the reservoir formed by
annulus 38 above pump 10. Similarly, tubing 34 in com-
bination with tailpipe 26 having free end 38 forms an
output duct for introducing fluids into the reservoir
formed by the cavity within casing 14 and below motor
24.
Submersible pumps, such as pumps 10 and 20, are
well known and readily available to those skilled in the
art. Pump 20 may be a one stage pump readily available
to those skilled in the art in the form of a single stage of
a commonly available multi-stage pump. However, it is
not intended that the present invention be limited to a
single stage pump. Seals, shafts and motors are well
known and readily available to those skilled in the art
and will not be discussed further. Three-quarter inch
coiled mild steel tubing suitable for use in the present
invention is readily available from a variety of sources,

including NOWSCO, Houston, Tex. A fiberglass tail-
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pipe such as stinger assembly 26 is readily manufactured
from fiberglass tubing readily available to those skilled
in the art.

Scale inhibitor pump 20 may be bolted on in series
between pump 10 and seal 22. Pump 20 may have the
same diameter shaft as pump 10 and may be stabilized
by a top bearing to avoid side play.

Tubing 30 and 34 may be round where the width of
annulus [ 387 39 permits and may be flattened where the
annulus is narrow. Free end 31 may have an attached
filter or may merely be plugged and have holes drilled
in tubing 30 to provide filtration.

Motor 24 may be electrically powered by means of a
cable (not shown) extending from the surface. In the
embodiment illustrated in the Figure inhibitor pump 20
is activated whenever motor 24 is operating pump 10.

In the operation of the present invention, scale and
corrosion inhibitor fluid is pumped from the surface
down annulus 39 as indicated by arrow 40. Upon activa-

tion of pump 20, inhibitor is withdrawn from annulus

[38] 39 through tubing 30 into intake port 32 of pump
20. The inhibitor fluid is then pumped from output port
35, through tubing 34, past junction 36 and out of tail-
pipe 26. Fluid forced out of free end 38 of tailpipe 26 by
the action of pump 20 is pulled toward pump 10 along
with formation fluids passing into casing 14 through
perforations 28 as indicated by arrow 42.

Thus, scale and corrosion inhibitor fluids enter intake
16 of pump 10 from the surface and from below (mixed
with production fluids). In this way elements of the
production string both above and below intake 16 of
pump 10 are protected, contrary to the condition found
in the prior art.

While the present invention has been described in

terms of a preferred embodiment, further modifications -

and improvements will occur to those skilled in the art.
For example, the precise location of pump 20 in relation
to pump 10, motor 24, and seal [24] 22 is not critical so
that variations in the order of these elements along the
production string are intended to come within the scope
of the invention as described. Likewise, the illustrated
position of the intake and output ports of pump 20 are
not meant to be restrictive and as is obvious to one with
mechanical skills in the art, these locations may be var-
ied according to the position of the ports on the particu-
lar pump used. Similarly, free ends 38 may be positioned
below perforations 28 where it is desirable to protect
casing 14 around perforations 28 or to promote mixing
of fluids prior to entering the pump intake where desir-
able. Intake and output ducts may be varied in length
for the sake of convenience to the extent that they may
comprise the rims of or slight extensions of the input
and output ports.

Furthermore, it is not intended that the present inven-
tion be limited in its use to movement of scale or corro-
sion inhibitor fluids. In fact, the scale inhibitor pump
according to the present invention may be used in wells
with gas locking problems, may be used to cool the
motor of a low volume submersible pump located
below the perforations, and may be used to distribute a
wide variety of other treatment fluids and chemicals
such as defoamers, emulsion breakers, flocculants, par-
affin inhibitors, bactericides, and so forth, from and to
various locations within a wellbore.

I desire it to be understood, therefore, that this inven-
tion is not limited to the particular form shown and that
I intend in the appended claims to cover all such equiva-
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lent variations which come within the scope of the
invention as claimed.

What is claimed is:

1. Apparatus for distributing fluids around equipment
including a production pump to be protected within a
subterranean borehole comprising:

a submersible pump being positioned at a first loca-
tion within the borehole and having an intake port
and an output port;

means, connected to said submersible pump, for acti-
vating said submersible pump;

an intake duct having a first end connected to said
intake port and having a free second end at a sec-
ond location within the borehole for withdrawing
fluid from the second location said second location
being on a first side of the equipment to be pro-
tected; and

an output duct having a first end connected to said
output port and having a free second end at a third
location within the wellbore for introducing fluids
into the third location, said third location being on
a second side of the equipment to be protected, said
equipment to be protected including a production
pump having an intake and wherein said second
location is above said intake and wherein said third
location is below said intake.

2. The apparatus as recited in claim 1 further compns-
ing a casing having perforations in a production zone
and wherein said third location is below said perfora-
tions.

3. The apparatus as recited in claim 1 wherein said
output duct comprises a tailpipe.

4. The apparatus as recited in claim 1 wherein said
pump is a single stage pump.

5. A method for distributing fluids within a subterra-
nean borehole around equipment to be protected com-
prising the steps of:

introducing into the borehole at a first location appa-
ratus comprising a submersible pump having an
intake port connected to a first end of an intake
duct and having an output port connected to a first
end of an output duct;

positioning a free second end of said intake duct
within the borehole at a second location from
which fluid is to be withdrawn, the second location
being on a first side of the equipment to be pro-
tected;

locating a free second end of said output duct within
the borehole at a third location into which fluid is
to be introduced, the third location being on a
second side of the equipment to be protected;

“activating said submersible pump; and

providing a treatment fluid to said second location,
said treatment fluid selected from the group con-
sisting of a corrosion inhibitor, scale inhibitor, a
defoamer, an emulsion breaker, a focculant, a par-
affin inhibitor, a bactericide and mixtures thereof.

6. In a well installation, having casing, a string of tubing
extending to a downhole centrifugal pumping assembly,

60 defining an annulus between the casing and the tubing and

65

pumping assembly, and means at the surface for introduc-
ing inhibiting chemicals into the annulus, the pumping
assembly including a centrifugal primary pump driven by
an electrical motor located below the pump and separated
by a seal section for preventing well fluids from entering the
motor. the improvement comprising in combination:
a centrifugal secondary pump having an upper end
adapted to be connected to the bottom of the primary
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pump and a lower end adapted to be connected to the
top of the seal section;

the secondary pump having an intake port on its upper

end adapted to be connected to an intake tube that
extends above an intake of the primary pump, termi-
nating in the annulus; and

the secondary pump having a discharge port on its lower

end adapted to be connected to a discharge tube that
extends downwardly through the annulus alongside
the motor to a point in the annulus below the motor.
for pumping inhibiting chemicals drawn from the
annulus to a location below the motor, which then flow
upwardly around the motor and into the intake of the
primary pump.

7. Apparatus for introducing inhibiting chemicals into a
wellbore comprising:

(a) a production pump at a first location in the wellbore;

(b) a secondary pump at a second location within the

wellbore further comprising:
() an intake tube; and
(ii) a discharge tube;

(¢) a motor for driving said production pump above

discharge tube.

8. In a well installation, having casing, a string of tubing
extending to a downhole pumping assembly, defining an
annulus between the casing and the tubing and pumping
assembly, and means at the surface for introducing inhibit-
ing chemicals into the annulus, the pumping assembly
including a primary pump driven by an electrical motor
located below the pump and separated by a seal section for
preventing well fluids from entering the motor, the im-
provement comprising in combination.

a secondary pump having an upper end adapted to be

connected to the bottom of the primary pump and a
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lower end adapted to be connected to the top of the
seal section;

the secondary pump having an intake pump on its upper
end adapted to be connected to an intake tube that
extends above an intake of the primary pump, termi-
nating in the annulus; and

the secondary pump having a discharge port on its lower
end adapted to be connected to a discharge tube that
extends downwardly through the annulus alongside
the motor to a point in the annulus below the motor,
for pumping inhibiting chemicals drawn from the
annulus to a location below the motor, which then flow
upwardly around the motor and into the intake of the
primary pump.

9. Apparatus for introducing inhibiting chemicals into a

wellbore comprising:

(a) casing;

() tubing within the casing defining an annulus between
the tubing and the casing;

(¢) a pumping assembly substantially at the end of said
tubing and further comprising:
() a primary pump;
(i) an electrical motor for driving said primary pump;

and

(7ii) a seal section between said pump and said motor;

(d) a secondary pump having an upper end connected to
the bottom of said primary pump and a lower end
connected to the top of said seal section and further
comprising:

(1) an inhibitor intake port connected to an intake tube
operably terminating in said annulus; and

(if) a discharge port adapted to be connected to a dis-
charge tube extending downwardly through said an-
nulus alongside said motor to a point in said annulus

below said motor,
3 W » : =



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. - Re. 32,866
DATED : February 14, 1989
INVENTOR(S) :

Don S. Cruise

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Claim 8, Col. 6, Tine 3, "the secondary pump having an intake pump"
should read -- the secondary pump having
an intake port--

Signed and Sealed this
Twelfth Day of December, 1989

Attest:

JEFFREY M. SAMUELS

Attesting Officer Acting Commissioner of Patents and Trademarks
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