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1 

This invention relates to a method of cement 
ing an oil well for the purpose of effecting a 
Separation of Zones in a producing interval. 

In producing oil from some fields, it is found 
that an undesirable high gas-oil ratio is ob 
tained. For the purpose: ; of reducing this high 
gas-oil ratio it is desirable to perform a cement 
ing Operation at a point within the producing 
horizon for the purpose of shutting-off the gas 
in the top part of the hole from the producing 
intervals. Two practices have heretofore been used to 
effect such a cementing operation at a point 
Within the producing horizon. In the first of 
these procedures, where there exists a “blank' 
(not perforated) section of the casing at a point 
where the cementing operations are to be per 
formed, shut-off is effected by forcing cement 
around this blank section until ; contact between 
the casing and the walls of the hole is fully ob 
tained. Thereafter the well is...recompleted with 
the tubing to casing packer set in the blank 
section. Where there is no blank section availa 
ble at or near the point where the shut-off is 
desired, it has been formerly necessary, to re 
move the liner from the well and install a new 
liner properly equipped in order to allow the ce 
menting Operation. Such an operation is very 
expensive. I have developed a method by which 
the desired cement shut-off may be effected at 
a point in the producing horizon of a Well where 
there is present a perforated Casing, Which does 
not require the removal of such perforated 
Casing. By the method of the present invention, I 
have succeeded in successfully effecting a shut 
off at the desired point, decreasing the gas-oil 
ratio of the Well at a cost substantially reduced 
from either of the prior methods. The method of the present invention, together 
With various other objects and advantages of the 
invention, will be fully understood from the foll 
lowing description of a preferred form or exam 
ple of the method. I have, therefore, described 
with reference to the accompanying drawings, 
the preferred form of the present invention. 

Referring to the drawings: 
Figure 1 diagrammatically illustrates the Con 

dition of a well before applying thereto the proc 
ess of the present invention. Figure 2 illustrates a Washing operation en 
ployed in the method of the present invention. 

Figure 3 illustrates the cementing operation 
step of the present invention. Figure 4 illustrates cleaning out of a portion 
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2 
of the cement preparatory to running the sleeve. 

Figure 5 illustrates cementing of the sleeve in 
place. . . . . . Figure 6 illustrates the re-completion of the 
well, using the installed sleeve, and a tubing to 
casing packer. - Figure 7 is a vertical section of a washing and 
cementing tool employed in the method of the 
present invention. Referring first to Fig. 1 of the drawings, I 
have illustrated therein diagrammatically the 
condition of a typical Well which is to be treated 
by the method of the present invention. In the 
drawing, 2 indicates a well casing which is ce 
mented, as indicated at 3. Below the Casing 
there is hung the perforated liner 4, which ex 
tends through the producing formation of the 
well. Within the well there is indicated the usu 
all production tubing 5. When such a Well, 
completed as indicated in Fig. 1 is later found to 
produce at a high gas-oil ratio and it is desired 
to effect the shutoff operation of the production 
strata along some zone where the perforated 
iner 4 is present, the process is as follows: 
The production from the well is first killed by 

introducing water into the well. There is then 
preferably introduced a viscous mud, after which 
the tubing 5 is pulled from the well. A Wash 
ing and cementing tool 6, illustrated in Fig. 7, is 
then installed on the lower end of the tubing. 
The particular tubing illustrated is indicated, as 
including a section of tubing 7 having an upper 
packer 8 and a lower packer 9, the packers 8 and 
9, being spaced apart as indicated to provide an 
annular zone between the packers, which is in 
communication with the interior of the tube 5 
from the perforation 0. - For the purpose of facilitating the movement 
of the washing and cementing tools there is pref 
erably provided a valve controlled bypass line 
around the packers. For this purpose, the lower 
end of the tubing 5 (Fig. 7) is provided with a 
waive seat f on which is adapted to seat a ball 2 
when forced upwardly against the valve seat if, 
having a retaining cage 4 which will retain the 
valve for preventing the valve from dropping off 
the seat. Within the tubing 5 there is provided 
the inner tube member 5 spaced from the tube 5 
and communicating with the exterior of the tube 
5 through an opening 6 above the packer 8. 
The Washing and cementing tool 6 is thus pro 

vided with a bypass passage to permit the ready 
flow of water, mud, or other fluid from the Space 
above the packer 8 to the space below the packer 
9. Movement of fluid, moreover, in the reverse 
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direction through the bypass 5, may not be al lowed to occur. 
After the washing and cementing tool 6 has 

been installed at the lower end of the tubing 5, 
the tool is then run into the hole to the point 
along the perforated liner 4, where the cement 
ing operation is to be performed. The perfora 
tions in the region of the portion to be cemented 
and the formation back of the perforations are 
then thoroughly washed with water, while the 
space around the tubing above the tool 6 is cleared 
of mud and water substituted therefor. In con 
ducting these operations the water is forced 
downwardly through the tubing 5 and passes out 
through the perforations O of the tube and is 
forced through the perforations of the liner 4 
Which are between packers 8 and 9. During this 
operation the tool is gradually elevated in order 
that a suitable area of the perforated pipe 4 will 
be washed in this manner. For example about 50 
feet is a Suitable interval for the liner to be cov ered in the Washing operation. 
The Washing Operations are illustrated in Fig. 

2 of the drawings. As the result of this operation 
there is a Zone, such as indicated at 7, in Fig. 2, 
Cleared of mud. At the completion of the wash 
ing operation the tool 6 is then lowered to the bot 
tom of the interval which has been washed, and 
cement is now mixed and pumped down the 
tubing 5. The amount of cement introduced into 
the tubing is calculated so that from the calcula 
tions of the capacity of the tubing 5 and the 
amount of cement introduced, the operator knows 
when the cement starts coming out through the 
perforations O of the tool, and hence through 
the perforations of the liner 4. After this pe 
riod is reached, the tool is slowly elevated in order 
to effect a cementing operation through the en 
tire 50-foot intervals of the perforated liner to be cemented. 
In Fig. 3 there is illustrated the end of this 

operation, the figure showing the tool 6 at the 
upper end of the interval to be cemented. The 
interval cemented is indicated at 8. The tubing 
5 and the tool are then withdrawn from the liner 
and the cement allowed to harden. 
After the cement has hardened, the interior of 

the Well is then cleaned out of the cement-(drill 
ed. Out Where necessary)-leaving but a short 
bridge 9 of cement, such, for example, as a 
10-foot interval at the bottom of the cemented 
section 8. There is then attached to the lower 
end of a drill-pipe, such as indicated at 20, a 
blank sleeve 2, preferably a low carbon steel 
sleeve. The sleeve 2 f is then lowered on the 
drill pipe 20 until it rests against the bridge 9, 
after which cement is introduced, as indicated 
at 22, for the purpose of cementing the liner to 
the previous cement bridge 8, as illustrated in 
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4. 
Fig. 5. The drill pipe 20 is then disconnected from 
the blank sleeve 2, which is then cemented in 
position, and the drill pipe is withdrawn from 
the well. Thereafter the Well and sleeve 2 are 
cleaned out to the bottom of the well, and as 
illustrated in Fig. 6, the Well is re-completed by 
the use of the tubing 5, which is now provided with 
a tubing to casing packer 24 set at the cemented sleeve 2 f. 
As the result of these Operations, the gas in the 

formation above the cemented zone 8 is pre 
vented from entering the well or tubing 5 and 
accordingly, therefore, the gas-oil ratio of the Well is substantially reduced. 
While the particular form of the method here 

in described is well adapted to carry out the ob 
jects of the present invention, various modifica 
tions and changes may be made without depart 
ing from the principles of the present invention, 
and this invention includes all such modifications and changes as come within the scope of the ap pended claim. 
I claim: 
A method of cementing oil wells having a 

perforated liner therein for excluding gas from 
the formation of the upper portion of the liner 
from the lower portion of the liner, which method 
comprises filling the well with fluid, lowering 
Spaced packers in the well to a point along the 
perforated liner where the cementing operation 
is to be performed, forcing water from the space 
between the packers through the perforations of 
the liner to clean such perforations, progressive 
ly raising the spaced packers while continuing the 
cleaning operation to cover the zones to be ce 
mented, lowering the spaced packers to the bot 
tom of the Zone and forcing cement from the 
Space between the packers through the perfora 
tions to deposit cement in the space back of the 
perforations cleaned by said operation, removing 
the Spaced packers and allowing the cement to 
harden, cleaning out the interior of the well while 
leaving a short bridge of cement in the well at 
the bottom of the Zone treated, setting a sleeve on 
Said bridge and cementing the same in place, and 
cleaning out the well and inserting a production 
tubing having a packer thereon into the well and 
Setting the packer on said sleeve. 
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