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(571 ABSTRACT

Two oil and gas zones are produced by allowing pro-
duction from each zone to drain to separate chambers
where production from each zone is pumped by a sep-
arate pump; the outputs from the separate pumps are
commingled and conducted to the earth’s surface. A
separate gas vent is provided for each zone to the
earth’s surface.

3 Claims, 1 Drawing Figure
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METHOD AND APPARATUS FOR PRODUCING
DUAL ZONE OIL AND GAS WELLS

CROSS REFERENCES TO RELATED
APPLICATIONS

This application is related to my copending applica-
tion ““Method and Apparatus for Producing Multiple
Zone Oil and Gas Wells,” Ser. No. 163,795 filed July
19, 1972, and copending application “Method and Ap-
paratus for Producing Multiple Zone Oil and Gas
Wells,” Ser. No. 163,855, filed July 19, 1972 by Nijah
Frank Myers.

BACKGROUND OF THE INVENTION

The field of the invention relates to dual zone wells
which require both of the zones to be artificially lifted.
This method and apparatus is suitable for wells produc-
ing oil, saltwater, fresh water or other liquid with or
without natural gas in one or more of the zones.

A prior art device is shown in U.S. Pat. No.
2,618,339. This prior art device discloses apparatus for
commingling multiple zone well production, the appa-
ratus being arranged in the well so that the upper zone
production travels down the casing and allows gas en-
trained in the liquid to break out and pass to the sur-
face. No provision is made, however, for separate han-
dling of the lower zone gas. The device does not pro-
vide a check valve to prevent high pressure in the lower
zone from passing through the tool and into the upper
zone where such liquid may not be recoverable. Also,
the pump intake is positioned above the packer which
is not necessarily a desirable position in the case of a
low pressure, low production, lower zone. A further
prior art device, shown in U.S. Pat. No. Re 26,319, dis-
closes a flow contro! device for producing multiple
zone wells which have sufficient drive in the producing
zones to cause the fluid to flow into the well bore where
it is metered through predetermined orifices and com-
mingled at a point whereby gas from a higher pressure
zone can assist in lifting production from a lower pres-
sure zone. An additional prior art device, shown in U.S.
Pat. No. 3,509,941, discloses a confluent producton
apparatus wherein one zone or the other or both zones
can be produced. Check valves are provided in the pas-
sages from each zone so that flow is prevented between
the zones but no provision is made for separate han-
dling of gas from the lower zone nor is the position of
the pump intake desirable because the pump intake is
above the packer between zones and is, therefore,
above the lower zone. An additional prior art device,
shown in U.S. Pat. No. 3,559,740, discloses method
and apparatus for use with hydraulic pump and multi-
ple completion well bores. This patent discloses a sepa-
rate vent for the lower zone gas. It also discloses vari-
ous selector heads which provide production from ei-
ther one or both of the zones and provides for chokes
to meter production from the zones. However, none of
the prior art devices show or disclose apparatus which
adequately drains production from zones in a multiple
zone well, wherein one or more zones have such low
pressure that production is reduced in total or in part
by reason of hydrostatic pressure from another zone, or
in a column of the liquid in the well bore being lifted
from the zone to a pump intake.

It is a primary object of this invention to provide a
dual zone producing arrangement which provides for
individual pumping of a high pressure and a low pres-
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sure zone, and then for the commingling of the pumped
liquids.

It is a further object of this invention to provide a
dual zone producing arrangement which provides for
individual lifting of each zone.

It is a further object of this invention to provide a
dual zone production apparatus which provides sepa-
rate venting of the gas from each zone.

It is a further object of this invention to provide a
dual zone production apparatus which provides for sep-
arate measurement of the gas from each zone.

It is a further object of this invention to provide a
multiple zone production apparatus which conserves
hydrocarbons and prevents loss of fluid or gas from a
high pressure zone into a lower pressure zone in the
same well bore.

SUMMARY OF THE INVENTION

These and other objects of this invention are fulfilled,
broadly, with a dual zone producing apparatus and
method which provides a separate pump for each zone
and which then provides for the commingling of the flu-
ids from the production zones at the discharge of the
pumps.

BRIEF DESCRIPTION OF THE DRAWING

The sole FIGURE is a view partially in elevation and
partially in section of a well bore with well casing and
apparatus according to this invention which may be
used to produce a dual zone well. ’

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawing of the preferred em-
bodiment, casing 10 is shown in a well bore through
two producing horizons 12 and 14. Perforations 16 and
18 in the upper and lower producing zones, respec-
tively, allow production from these zones to flow into
the casing 10. A packet 20 is sealingly engaged with the
casing 10 between the perforations 16 and 18 to isolate
the producing zones from each other. Gas from the
upper zone 12 flows into the casing 10 through perfora-
tion 16 and is designated UG. Gas may be dissolved
and/or entrained in the upper zone liquid production
designated U. Some of the upper zone gas UG can
break out of the liquid U and flow upward through the
casing 10 to be gathered from outlet 22 in the casing
at the top of the well bore. The volume of UG gas pass-
ing through this outlet is measured with gas meter 23
and then used for gas lift purposes, sold into a pipeline,
or used for other purposes. Production gas LG from
lower zone 14 flowing into casing 10 through perfora-
tions 18 may flow upward into a seal nipple 24 sealingly
engaged to packer 20 and tubing string 28 which ex-
tends to the top of the well bore where it may be mea-
sured by gas meter 29 and disposed of in one of the

‘ways mentioned for the UG gas. Liquid production U

from the upper zone can gravitate or flow downward
through annulus 30 to check valve 32 which is incorpo-
rated in the flow path for liquid U permitting flow into
chamber 34 from the upper zone but preventing back
flow from chamber 34 to annulus 30. Lower zone liquid
production L flows into casing 10 through perforations
18 and flows through annulus 36 through intake port
42 into pump 38. Check valve 40 in pump 38 prevents
back flow into liquid to lower zone 14.

Lower production L then flows into lower pump 38
which lifts lower production L and discharges the liquid
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through check valve 44 which acts as a discharge port
from pump 38. Liquid L then flows up through the
lower portion 46 of tubing string 48, and then through
a side port 49 into a passageway 50 in body 52. Lower
production L then continues upward and passes
through port 54 into the upper portion of tubing string
48 through which it is conducted to the top of the well
bore and is produced into a flow line connection 56.
The upper zone pump 58 receives upper zone produc-
tion through check valve 32 and chamber 34. The lig-
uid then flows up into pump 58 where it is lifted and
discharged through check valve 60. Upper zone pro-
duction U flows upward and out discharge port 62 in-
side tubing string 48 where upper zone production U
and lower zone production L are commingled and con-
ducted to the surface to be carried away in flowline
connection 56. The upper zone pump 58 and lower
zone pump 38 are operated by a conventional sucker
rod string 64 which is reciprocated by a pumping jack
(not shown) or other apparatus well known to those of
ordinary skill in the art. .
Plunger pumps may be of the traveling plunger vari-
ety with a stationary barrel or may be of a traveling bar-
rel variety with a stationary plunger according to the
needs of a particular installation. In the instant inven-
tion, the sole FIGURE illustrates the upper pump of the
stationary barrel and traveling plunger variety. Upper
pump 58 has a stationary barrel 66 which is anchored
to a conventional seating nipple 68 which is well known
to those of ordinary skill in the art. The seating nipple
68 anchors the stationary portion of the upper pump
and forms a seal with body 52 in the main passageway
70, a portion of which forms chamber 34. A polish rod
72 connects the movable portions of the upper and
lower pumps and provides for reciprocating the mov-
able portion of lower pump 38 along with the recipro-
cation of the movable portion of upper pump 58. A
lower seal means 74 is provided in the passage 70 in
body 52. The seal means 74 sealingly engages the lower
portion of passage 70 below the side port 76 which con-
nects check valve 32 to chamber 34 and provides a
moving seal with polish rod 72 to isolate passage 70 be-
tween side port 76 and lower port 49, Upper seating
nipple 68 seals side port 76 from upper port 54 to pro-
vide a seal between intake side of the upper pump 58
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from the discharge port 62 of the upper pump 58. collet

78 is connected to lower seal means 74 and mechani-
cally engages shoulder 80 to provide a mechanical lock
to hold lower seal means 74 in position while polish rod
. 72 reciprocates therein. A tubular release mechanism
82 is attached to lower end of polish rod 72 to collapse
collet 78 to a diameter smaller than the diameter of
shoulder 80 when the dual zone pump assembly is lifted
by sucker rod string 64 for withdrawal from the tubing
string, providing for complete recovery of the dual
zone pump assembly for service simply by withdrawing
the assembly on the sucker rods when service is re-
quired. A lower landing nipple is provided in the tubu-
lar string 46 below the body 52 to seal the stationary
portion of the lower pump 38 to the tubular string 46.
A dual zone producing apparatus according to this
invention which provides a dual zone pump with sepa-
rate pump elements for each zone is adaptable for a
well which has differing producing zone pressures. Re-
ferring to my copending application, Ser. No. 163,795,
filed July 19, 1972, entitled Method and Apparatus for
Producing Multiple Zone Oil and Gas Wells, a chamber
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is disclosed for receiving production which drains from
the multiple zones. A single pump then lifts the fluid
from this chamber in which production from the vari-
ous zones is commingled. In a well apparatus such as
this, if one zone has a significantly higher pressure than
the other zone, it would be possible for the higher pres-
sure zone to maintain such a large pressure in the
chamber where the production is commingled such
that the lower pressure zone would not have adequate
pressure to cause flow into the common chamber
thereby preventing or reducing production from the
lower pressure zone. Apparatus according to the in-
stant invention, however, provides for a separate pump
for each zone so that zones of different pressures may
be pumped, each zone with its own pump, providing
commingling of the pumped fluids so that the higher
pressure in one zone will not affect the drainage and
production from the lower pressure zone.

Commingling the produced liquids provides a com-
pletion which can be installed at much lower cost than
a completion which provides for separate production of
each zone to the surface.

Some state regulatory authorities have previously re-
quired separate production and measuring of liquids
from each zone before the liquids are mixed. Current
testing methods which determine the production rate
from the various zones are now being recognized and
permitted by these regulatory authorities whereby
commingled production from a well can be allocated to
the various zones based on individual production test-
ing from -each zone.

Provision of the parallel tubing string 28 with the sec-
ond passage through packer 20 is an optional feature
which may be incorporated if there is sufficient gas pro-
duced from a lower zone to require a separate vent for
the lower zone gas LG.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as fol-
lows:

1. In multiple zone well production and commingling
apparatus comprising:

a well casing passing through upper and lower pro-
ducing zones in a well bore, said casing having
upper and lower openings through which produc-
tion from said upper and lower zones can flow, re-
spectively, into the well casing;

barrier means in said casing between said upper and
lower openings, said barrier means having a longi-
tudinal passage;

a tubular string having upper and lower sections, said
tubular string extending from the top of the well
bore to said barrier means and communicating with
and secured to said longitudinal passage;

body means interposed between said upper and lower
sections of said tubular string and located above
said barrier means, said body means having a first
longitudinal passageway and a side port extending
from said first longitudinal passageway to the exte-
rior of said body, said body means further having
a second longitudinal passageway, said second lon-
gitudinal passageway having an upper port commu-
nicating with the upper section of said tubular
string, said second passageway having a lower port
communicating with the lower section of said tubu-
lar string which communicates with said second
longitudinal passage and said lower zone;
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an upper plunger pump in said tubular string and hav-
ing a movable portion and a stationary portion;

a lower plunger pump located in said tubular string
below said upper pump and having a movable por-
tion and a stationary portion;

upper seal means for sealing the stationary portion of
said upper plunger pump to said body between said
side port and said upper port;

a polish rod connecting the movable portion of said
upper pump to the movable portion of said lower
pump;

lower seal means for sealing said polish rod to the
lower end of said first longitudinal passageway be-
tween said side port and said lower port; and

lower landing nipple means in said tubular string lo-
cated below said body for sealing the stationary
portion of said lower pump to said tubular string.

2. Apparatus according to claim 1 further compris-
ing: -

a second passage in said barrier means; and

a second tubular string communicating with said sec-
ond passage in said barrier means and extending to
the top of the well bore for conducting gas from the
lower zone to the top of the well bore.

3. In dual zone pumping and commingling apparatus
adapted to be operated in a tubular string having upper
and lower sections located in a well bore having casing
passing through two producing zones and having a
packer in the casing between the producing zones, the
packer being connected to the tubular string, the im-
provement comprising:

a body having at least two longitudinal passages, said
first passage aligned and connected to said tubular
string, said body interposed between said upper
and lower sections of the tubular string intermedi-
ate the packer and the top of the well bore, said
body having a side port connecting said first pas-
sage to the exterior of said body, said second longi-
tudinal passage having an upper port communicat-
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ing with said upper section of said tubing string,
said second passage having a lower port communi-
cating with the lower section of said tubular string
and the zone beneath said packer;

a check valve controlling flow in said side port, allow-
ing upper zone production to flow into said first
passage and preventing reverse flow;

an upper plunger pump in said tubular string, having
a stationary portion, a movable portion, an intake
port and a discharge port; :

a lower plunger pump in said tubular string, having
a stationary portion, a movable portion, an intake
port and a discharge port;

a polish rod connecting the movable portion of said
upper plunger pump to the movable portion of said
lower plunger pump;

upper seating nipple means sealing and connecting
the stationary portion of said upper plunger pump
to said body between said side port and said upper
port;

said upper plunger pump having said intake port
communicating with said first passage above said

‘upper seating nipple means and having said dis-
charge port communicating with the tubular string
above said upper seating nipple means;

seal means for sealing said polish rod to the lower rod
of said first longitudinal passage

between said side port and said upper port;

lower seating nipple means sealing and connecting
the stationary portion of said lower plunger pump
to the tubular string; and

said lower plunger pump having said intake port
communicating with the tubular string below said
lower seating nipple means, and having said dis-
charge port communicating with the tubular string
above said lower seating nipple means and below
said body.

* * * * *
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