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ABSTRACT OF THE DISCLOSURE

Production of oil by injecting steam at low temperature
into a tubing string of an oil well, trapping the steam con-
densate in a condensate storage zone and discharging the
trapped condensate from said zone by means of gas into
the annulus of the oil well wherefrom condensate and oil
are produced.

—— ———

This invention relates to the recovery of oil from a sub-
terranean oil-bearing stratum.

Steam is frequently employed in producing oil from oil-
bearing formations containing low gravity viscous crude
oils. Thus, steam at high temperatures such as 600-700°
F. or higher can be introduced through a tubing string so
as to render the oil in the surrounding formation less vis-
cous and cause it to flow into the well. Due to high forma-
tion pressures in deep wells such as those drilled to a depth
of 2000 or 3000 feet or more, high temperature steam is
introduced under relatively high pressures. In so doing the
well casing and tubing string are subjected to excessive
heat and suffer damage in a manner commonly referred
to as “cratering.” In such wells casing and/or tubing must
be rerun which, of course, is costly and time consuming.

Accordingly, it is a principal object of this invention to
provide a process for producing oil in an oil-bearing sub-
terranean stratum using steam at temperatures and pres-
sures which minimize damage to tubing and casing.

The process of the present invention involves injecting
steam at relatively low temperatures and pressures into a
tubing string of an oil well to heat the oil in the produc-
tion zone. The steam condensate is trapped in a storage
zone. Gas is then introduced into the tubing string and
into the condensate storage zone so as to build up a pres-
sure sufficient to discharge condensate into the oil produc-
tion zone wherefrom both oil and condensate are lifted
to the surface. These operations can be repeated at such
intervals of time as is desired for efficient oil production.
The steam which is introduced into the well is at a rela-
tively low temperature such as temperatures on the order
of 300-400° F.

The present invention is further described in connection
with the accompanying drawings in which:

FIG. 1 is a schematic elevation of an oil well showing
one arrangement of apparatus for practicing the invention.

FIG. 2 is a schematic elevation of an oil well showing
another arrangement of apparatus for practicing the in-
vention.

Referring to FIG. 1, a viscous oil-bearing stratum 10
is; penetrated by well 12 which is provided with a casing
14. The casing 14 and tubing string 16 form annulus 18.
Steam at a temperature of say 350 to 400° F. and at a
pressure of say 135 p.s.i.a. is introduced into tubing 16
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through conduit 20 which is provided with cut-off valve
22. A steam boiler or generator is employed to furnish
steam which, as it passes through tubing 16, heats the
viscous oil in the production zone rendering it less viscous.
The low temperature steam is injected into the tubing un-
til the condensate storage zone 24 formed by means of
packer 26 is filled with hot water. At this time, injection
of steam is terminated and gas is injected into the tubing
via conduit 28 which is provided with cut-off valve 30.
The gas is injected at a pressure sufficient to discharge the
condensate in zone 24 up through tubing 32 and through
check valve 34 into annulus 18 above packer 26. There
the condensate mixes with the oil which drains from the
formation into annulus 18 through perforations 36 in cas-
ing 14. Finally, cut-off valve 38 in production line 40 is
opened allowing the formation gas to lift the heated oil
and condensate to the surface and to be recovered by
means of production line 40. If desired or necessary, the
oil and condensate can be pumped through line 40. Gas
can be vented from tubing 16 through vent line 42.

FIG. 2 represents a system wherein use of a packer
is eliminated. In this system steam condensate storage zone
24’ is formed by an enlarged section on the lower portion
of tubing 16. An upwardly biased check valve 50 is dis-
posed within the tubing below condensate storage zone
24’. Thus, when the condensate storage zone is substan-
tially full and high pressure gas is introduced into the tub-
ing the condensate is forced out through valve 50 and into
the annulus 18. In this embodiment of the invention cyclic
injection of low temperature steam and gas and produc-
tion of oil is carried out as described with reference to
FIG. 1.

In a well producing approximately 1000 barrels per day
of liquid and 2,000,000 standard cubic feet of gas, approxi-
mately 135 barrels per day of water is required to be in-
jected cyclically into the tubing as saturated steam at a
temperature of 350° F. to 400° F. to raise the tempera-
ture of the well to 350° F. When the formation pressure
in the production zone is on the order of 1100 p.s.ia.
steam can be injected at a pressure of approximately 135
p.s.d.a. Thus, it is seen that a small amount of steam at
low temperature and pressure can be effectively used for
heating the oil in the formation in accordance with this
invention.

Those modifications and equivalents which fall within
the spirit of the invention and the scope of the appended
claims are to be considered part of the invention.

We claim:

1. A process for producing oil from an oil-bearing
stratum through a well therein provided with a casing and
a tubing string which together form an annulus communi-
cating with said stratum, which process comprises the

steps of:
(a) injecting steam into said tubing string at a relative-
ly low temperature,

(b) trapping steam condensate in a storage zone with-
in the well and isolated from said annulus, discon-
tinuing said injection of steam,

(c) introducing gas into the tubing string to discharge
steam condensate from said storage zone into the
annulus, and

(d) removing oil and steam condensate from the an-
nulus of said well.
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2. The process of claim 1 wherein steam is injected
at a temperature of from about 300° F. to about 400° F.
3. The process of claim 1 wherein said stratum bears a
low gravity viscous crude oil.
4. The process of claim 1 which is carried out a num-
ber of successive times.
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