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United States Patent Office 2,833,352 
Patented May 6, 1958 

2,833,352 
METHOD AND APPARATUS FOR COMPLETNG 

WELLS 

John M. Lloyd, Jr., Houston, Tex., assignor to Pan Amer 
ican Petroleum Corporation, a corporation of Dela 
We 

Application April 23, 1954, Serial No. 425,194 
8 Claims. C. 166-34) 

This invention relates to the art of well completion. 
More particularly, this invention pertains to an improved 
method and apparatus for setting a screen liner in a high 
pressure oil or gas well. 

in oil and gas wells which are completed by setting 
the casing through the producing formation, it has been 
shown that the perforating efficiency or productivity of 
the producing formation following perforation is sub 
stantially improved if, instead of perforating the casing 
while the drilling fluid is still in the hole, that fluid is 
removed and the casing is perforated in the presence of 
a clean fluid, i. e., a liquid or gas which does not contain 
finely-divided solids such as colloids, cuttings, or the like. 
Equipment has been developed and used extensively with 
in recent years which permits the drilling fluid to be 
removed from a well before the casing or in some cases 
the uncased formation is perforated and yet provides 
means to maintain the well under pressure control. This 
equipment generally consists of an open-ended tubing 
string and a tubing extension combined with a casing 
perforator which may be lowered through the tubing. 
The tubing can thus be placed in the well and the drilling 
fluid circulated out by use of a clean fluid. With the 
clean fluid then located at the elevation of the producing 
formation, the perforator is lowered through the tubing 
to a position opposite the producing formation and is 
detonated to perforate the casing. With a well thus 
equipped with an open-ended tubing, various workover 
processes can be performed on the well without the neces 
sity of killing the well. For example, old perforations 
can be squeeze cemented and new perforations produced. 
This process is sometimes referred to as "permanent type 
well completion.” 

In many of the high pressure wells where pressure con 
trol equipment is required for completing the wells, the 
producing formation may be unconsolidated or only par 
tially consolidated sand so that fine sand particles are 
produced into the well through the casing perforation. 
In areas which have these sand problems, it has been 
found desirable in many cases to provide a screen liner 
in the well opposite the casing perforations. No method 
has been suggested for completing these wells by per 
forating and placing a screen liner therein in the presence 
of a clean lightweight fluid or for recompleting these 
wells without first killing the well by the injection of a 
heavy fluid, typically a fluid containing finely-divided 
solids, which maintains a higher pressure within the well 
at the elevation of the producing formation than the bot 
tom hole or rock pressure of that formation. 

It is, therefore, an object of this invention to provide . . 
an improved method and apparatus for completing Wells 
which penetrate producing sand formations where the 
sand is unconsolidated or at most only partially consoli 
dated. A more specific object of this invention is to 
provide a method for perforating and setting a screen 
liner in a high pressure oil or gas well with that well 
under pressure control. A still more specific object of 
this invention is to provide an improvement in the per 
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manent type well completion art whereby a screen liner 
assembly can be lowered into a well, the drilling fuid 
therein removed, the casing perforated, and the screen 
liner set while the well is maintained under pressure con 
trol. These and other objects of the invention will be 
come apparent from the following description. In this 
description reference will be made to the accompanying 
drawings in which: 

Figures 1 and 2 are respectively cross-sectional views 
of the upper and lower sections of one embodiment of a 
screen liner assembly suitable for use in completing wells 
in accordance with this invention; 

Figure 3 is a cross-sectional view of a well and well 
head equipment showing certain steps performed in my 
well completion process; 

Figure 4 is a cross-sectional view in detail of a part of 
the well head equipment shown in Figure 3; 

Figure 5 is a cross-sectional view of a well and well 
head equipment showing another step in my well com 
pletion process; 

Figure 6 is a cross-sectional view of a well and well 
head apparatus showing completion of the process and 
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the well in condition for operation; 
Figures 7 and 8 are respectively cross-sectional views 

of the upper and lower sections of an alternate embodi 
ment of the screen liner assembly shown in Figures 1 
and 2 including apparatus for setting this assembly in a 
well; and - 

Figure 9 is a cross-sectional view of the lower part of 
still another embodiment of a screen liner assembly in 
cluding setting equipment therefor. The apparatus shown 
is a modification of that shown in Figure 2 and is adapted 
to be connected at the top to the apparatus shown in 
Figure 1. 
This invention may be described in brief as an im 

proved screen liner apparatus for a high pressure well 
and a method for setting the liner. The process involves 
generally the steps of running the screen liner assembly 
substantially to the producing formation of a cased high 
pressure well filled with drilling fluid, displacing the drill 
ing fluid out of the well, perforating the casing below the 
line assembly, and subsequently placing or securing the 
liner assembly in the well opposite the perforated section 
while maintaining the well under pressure control. 

Referring now specifically to Figures 1 and 2 of the 
drawings, the liner assembly is first made up preferably 
in one piece on the surface. This assembly consists of a 
shoe 5 having teeth 6 cut in the lower end to stabilize 
or prevent - the collar and the remainder of the liner 
assembly from turning when the assembly is set down on 
the bottom of the well. This shoe contains a valve seat 
7 spaced a short distance, e. g., one foot, above the 

lower end. The valve seat which is annular as indicated 
may be attached to the collar by threads 18, as indicated, 
by welding, or the like. A valve member i9 which 
rotates about a pivot 21 in the wall cf the shce is adapted 
to be urged by a leaf spring 22 into a closed position 
which seals the opening 23 in the valve seat. ... A recess 
24 may be provided in the shoe so that the Vaive nem 
ber 19, opens to pass a tubular mandrel 25 on the setting 
tool. A running in sleeve 26 is attached as by threads 
27 to the upper end of the shoe 5. This sleeye has a: 
internal coarse female thread 28 which is desirably a left 
hand thread and matches with a left-hand male thread 
29 on the running tool. 3. The running in sleeve is 
attached to the bottom end of the screen pipe 32. The 
screen liner assembly may contain any number of joints 
of screen pipe and any number of joints of blank liner 
33. A packer 34 is provided above the blank liner to 
sea the annular space between the well casing and the 
assembly. This packer consists of a central mandrel 35, 
a packing element 36 surrounding the mandrel, and means 
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to set the packer, i. e, compress the packing element 
around the mandrel and thus expand it -diametrically to 
fill the casing whereby fluid flow between the screen 
liner assembly and the casing is diverted through the 
screen pipe openings 37 into the assembly. 
between mandrel 34 and the tapered packer head 39 are 
adapted to hold the packer head and the upper end of 
the packer, down-on-the-mandrel after the packing element 
has been compressed. A packer, setting sleeve 40 is 
connected to the upper end of the packer head. This 
sleeve has an internal shoulder. 41 on which the shoulder 
42 on expanding latch 43 in the setting tool 44 seats to 
compress the packing element longitudinally and expand 
it radially. The setting tool is placed in the tubing string 
45 with a spacer 46 between it and the running tool shorter 
than the distance between the running in sleeve and the 
packer setting sleeve. While the running in sleeve is 
shown below the pipe screen and packer, it will be appar 
ent that in some cases this sleeve may be placed to 
advantage at other positions in the assembly. 

This assembly, as indicated above, is desirably nade 
up in one piece at the surface. It is then lowered into 
the well, with the shoe on the bottom and the tubing 
couping 47 extending out the top ready for connecting 
the remainder of the string of tubing. This assembly 
may be hung with a bowl: on the tubing head by tubing 
coupling 47. i. 
A ram type tubing head 48, as shown generally in 

Figure 3 and in detail in Figure 4, is preferred but not 
necessary. This tubing head has a lower flange 49 which 
may be attached to the braden head 51. The rams 52, 
which are formed like the rams in a blow-out preventer, 
are adapted to support the weight of the tubing and at 
the same time to seal around the tubing So that pressure 
can be maintained in the annular space 53 between the 
casing:54, and the tubing 45. The rams are opened and 
closed around the tubing by stems 55. 

After the screen liner assembly has been made up and 
lowered into the well, as described above, additional 
joints of tubing are added as the screen liner assembly is 
lowered into the well. After the assembly has been 
lowered until the shoe 15 is at an elevation only a short 
distance, typically 30-90 feet, above the upper level of 
the producing formation 56, a hanger nipple 57 is attached 
to the top joint of the tubing. The outside diameter of 
this hanger nipple is the same as the outside diameter 
of the tubing. The inside of the hanger nipple is threaded 
to receive a tubing or bridging plug, a back pressure 
valve, or the like, which is later inserted as hereinafter 
described. Other types of bridging plugs such as those 
set on a wire line can be used. This hanger nipple is 
then lowered into the tubing head 48 and the rams 52 
are closed. This seals the upper end of the annular 
space. 53. The weight of the assembly and the tubing 
is then supported by shoulder 58 of the hanger nipple 
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which rests on the upper face 59 of rams 52. A master 
valve 61, a flow T 62, and a blowout preventer 63 are 
attached in sequence to the upper flange 64 of the tubing 
head. 

In new wells the dirty fluids, particularly the drilling 
fluid, can be left in the well up to this point while the 
screen liner assembly and tubing are run, but usually a 
trip is made to the bottom and all drilling fluid is removed 
before commencing the above-outlined completion proc 
ess. Since there are no perforations in the casing, there 
is no danger of the well developing pressure or going 
out of control. In some cases, the dirty fluid is merely 
displaced off bottom, out of the Zone to be perforated, 
by a more dense clean or clear liquid such as carbon 
tetrachloride. In old wells, those which have been on 
production, the well is first killed by filling it with a 
dead fluid, usually drilling mud. The mud is also left 
in these old walls up to this point in the process. With 
the well head connections in place, circulation can be 
established in the well and the fluids therein, particularly 
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valve has a 

the dirty or solids-containing fluids such as mud, can be 
removed. To establish circulation in the well, clean fluid 
Such as oil, water, or gas is injected into the casing 
through the cutlet 65 on the tubing head. As pressure 
is applied to the clean fluid, mud or dirty fluid is dis 
placed out of the annular space. 53, the screen liner 
assembly, and the tubing through the flow T 62. By 
circulating an excess of clean fluid down through the 
annulus and out the tubing or, vice versa, down the 
tibing, and clit through the annulus, all of the dirty 
fliids in the well down to the bottom plug 66 may be 
removed leaving the well opposite the producing forma 
tion 56 filled with clean fluids. A bricator 67 is then 
attached to the upper end of the blow-out preventer 
63 and a Sunal diameter tubing type perforator 68 is 
lowered through the tubing and screen liner assembly 
down to a section of the casing opposite the producing 
formation. Any number of casing perforations 69 may 
then be made in this section depending upon the type 
of perforator and the number of trips made with the 
perforator into the well. When the desired number 
of perforations has been made in the casing, the per 
forator 68 is withdrawn into the lubricator 67 and after 
master valve 61 has been closed, the lubricator and 
perforator can be removed from the well head connections. 
Before the screen liner assembly can be lowered into 
position in the well with the screen pipe opposite the 
casing perforations, the tubing must be plugged to prevent 
flow of the clean fluid and keep the well under control. 
A back pressure valve 71 or a suitable bridging plug 
having an external left-hand thread 72 is then lowered 
into the well head through blow-out preventer 63 and 
threaded into the internal left-hand threads in hanger 
nipple 57. This valve is inserted in the hanger nipple 
by attaching the internal threads 73 to a running in tool 
(not shown) by means well known in the art. This 

cage 74 attached at the lower end of the 
housing 75. The valve member 76 is urged upwardly 
to a closed position against a seat on the valve housing 
by compression spring 77. After the back pressure valve 
is tightened in the hanger nipple, the running in tool is 
unthreaded from the valve housing and withdrawn from 
the well head connections. With this temporary bridge 
in the tubing, flow through the tubing due to high pres 
sure in the well is prevented so that with the master valve 
open the well is kept under control even though the pres 
sure in the well due to the well fluids entering the well 
through perforations 69 might otherwise be great enough 
to cause the well to flow. 
As indicated in Figure 5, an additional tubing 78 is 

then lowered through the well head connections and 
threaded into the upper end of the hanger nipple. The 
tubing 45 can then be raised a short distance so that the 
rams 52 can be retracted to permit shoulder 58 to be 
lowered through the tubing head. The tubing and screen 
liner assembly are then lowered by adding joints of tubing 
at the top until the screen liner assembly, and particularly 
the screen pipe 32, is opposite perforations 69. The 
tubing can be lowered more than one joint while main 
taining pressure on the annular space 53 by alternate use 
of the rams in blow-out preventer 63 and in tubing head 
48. That is, when the rams in blow-out preventer-63 airc 
opened to pass a tubing coupling, the rams in tubing 
head 48 may be closed around the tubing and the tubing 
lowered therethrough. Similarly, when a tubing coupling 
reaches the rams in tubing head 48 and they are opened, 
the rams in blow-out preventer 63 are closed to maintain 
pressure in the annular space and prevent the well from 
flowing through the annular space 53. 

After the screen liner assembly has been lowered to the 
desired position, it is placed in the casing by setting the 
packer. To set the packer, the tubing is first rotated 
to the right a number of turns to unthread the running 
tool 31 from the running in sleeve. As the tubing is 
rotated to the right, rotation of the screen liner assembly 
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is prevented by releasing weight on the tubing and trans 
ferring weight onto the screen liner assembly so that the 
teeth 16 are driven into the bottom plug 66 or the bot 
tom of the well. When the running tool is thus discon 
nected from the running in sleeve, the tubing is raised, 
first withdrawing the mandrel 25 from the opening 23 
and allowing the valve 19 to seat against valve seat 17. 
This closes the fluid passage through the bottom of the 
Screen liner assembly. By raising the tubing further, 
the setting tool 44 is raised into setting sleeve 40 so that 
shoulder 42 on expanding latch 43 will contact shoulder 
4 in the setting sleeve. The tubing is then lowered to 
apply the weight of the tubing through the expanding 
latch, the setting sleeve, and the packer head 39 to the 
upper end of packing element 36. Sufficient weight is 
applied, as indicated by a weight indicator at the surface, 
to expand the packing element so that the annular space 
between the Inandrel 34 and the casing is sealed. As the 
packer head 39 is thus forced down on mandrel 34, slips 
38 are carried along and due to the teeth thereon, the 
packer head is held in its lowermost position. The tubing 
being disconnected from the screen liner assembly 
can then if desired be suspended on a second hanger 
nipple placed in the added tubing 78. In the preferred 
embodiment, it is desirably raised, while maintaining 
the annular space closed by the various rams, to its 
initial setting where the above-described hanger nipple 
57 is located in the ran type tubing head. After the 
rams 52 are again closed on the hanger nipple, the ad 
ditional tubing 73 above the hanger nipple and the back 
pressure valve 71 can be removed under pressure by 
means well known in the art. When they have been re 
moved, as indicated in Figure 6, the master valve 6i can 
be closed. Any flow connections can then be made to 
the well head and to the flow T 62 with the mas 
ter valve closed so that the well may be flowed as de 
sired. 

In very high pressure operations, such as those en 
countered in the Gulf Coast region of the United States, 
I have found that a screen liner assembly employing a 
top packer only sometimes causes trouble. That is, when 
the screen becomes partially blocked, the high pressure 
under the packer sometimes causes the screen liner as 
sembly to be lifted in the well so that the screen is not 
opposite the perforations. In such cases, it is sometimes 
desirable to provide slip means for holding the screen 
liner assembly down in the well or otherwise to provide 
a double packer which straddles the perforated section 
of the casing. With two packers of equal size, the pres 
sure is balanced so that there is no resultant vertical force 
tending to lift the assembly in the well. One type of 
straddle packer apparatus is shown in Figures 7 and 8. 
In this embodiment, the shoe i5 may be attached directly 
to the running in sleeve 26. The lower packer 8 is then 
connected to the upper end of the running in sleeve. This 
lower packer is preferably a pin type packer. That is, 
after the running sleeve is disconnected from the running 
in sleeve by rotation of the tubing, the packer is expanded 
by rupturing a shear pin 82. More particularly, to set the 
lower packer, the running tool 34' is disconnected from 
the running in sleeve by rotating the tubing to the right 
and then raising the tubing until the setting tool 44 is 
located in setting sleeve 40'. Shoulder 42 on expanding 
latch 43 then can be lowered to contact shoulder 44'. 
As the tubing is lowered further at the surface, additional 
weight of the tubing is applied through this setting tool 
to the top of the packing element 36 and the mandrel 34'. 
Depending upon the shear strength of shear pin 82, when 
sufficient weight, typically 10,000 pounds or more, has 
been applied to the top of the mandrel, the shear pin is 
ruptured and the packing element is collapsed by tele 
scoping the mandrel 34 into the extension or blank liner 
83. In some cases, the setting sleeve 40' is considered 
unnecessary and the lower packer can be set by ap 
plying force at a higher point. For example, two pin 
type packers can be set from one position of the setting 
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tool if the lower shear pin is weaker than the top shear 
pin. The tubing is then again raised until the setting 
tool 44 is located in top setting sleeve 40. When the 
tubing is then lowered again, the shoulder 42 on the 
setting tool strikes shoulder 4i applying a load on the 
tapered packer head 39 compressing and expanding the 
packing element 36 as described above. The setting tool 
and running tool are then raised out of the screen liner 
assembly as the tubing is raised to place the hanger nipple 
again in the tubing head. Thus with a setting tool of the 
type described in connection with the embodiment shown 
in Figures 1 and 2, a screen liner assembly having double 
packing elements which straddle the perforations can 
be placed and set in the casing. 

While the embodiment shown in Figures 7 and 8 has 
been found highly satisfactory in most instances, it could 
be that in some cases the running tool is not easily dis 
connected or unthreaded from the running in sleeve. 
That is, the teeth 16 on the bottom of the shoe might not 
always readily penetrate hard cement or a cast iron bridg 
ing plug at the bottom of a well and produce sufficient 
reactive force to resist rotation of the screen liner assembly 
when the tubing is rotated. A modification of this em 
bodiment, and particularly of the bottom part of the em 
bodiment shown in Figures 1 and 2, which is shown in 
Figure 9, has been found to overcome these difficulties. 
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This embodiment differs generally from the previously 
described embodiments in that a bottom shear pin type 
packer is set first as a means of anchoring the screen 
liner assembly so that the running tool can be discon 
nected by rotating the tubing. That is, instead of rely 
ing upon the anti-turn device comprising the teeth on 
the shoe, the bottom packer or in some cases both packers 
are set before the running tool is disconnected. In this 
embodiment, a shoe 15 is located at the bottom of the 
assembly. It is connected either directly or by a suitable 
length spacer 84 to the lower packer 8. Packer 81, as 
described above, is preferably a shear pin type packer 
which is set by applying a load to the top of the packer 
with the tubing through the running tool 31 and the 
running in sleeve 26 or through the setting tool 44. When 
sufficient force has been applied to the top of the packer 
and is transmitted through mandrel 34 to the shear pin 
82, that pin is ruptured and the packing element 36 is 
compressed axially and expanded radially to pack off the 
space between the screen liner assembly and the casing 
below the perforations. 

After the lower packer has thus been set, the screen 
liner assembly is anchored so that the running tool can 
be disconnected from the running in sleeve and the screen 
liner assembly by rotating the tubing. The running in 
sleeve may be placed at any position in the screen liner 
assembly, but preferably it is placed immediately above 
the lower packer so that circulation can be established 
around the bottom shoe without a tubing extension or 
mandrel through the assembly. An upper packer is 
provided above the screen pipe. This packer may be of 
the pin type, but preferably it is of the slip type which, 
like the upper packer in the embodiments described above, 
is set by applying a downward force on the upper end 
of the packer with the tubing. A setting tool 44, as shown 
in Figure 1, is placed in the tubing string spaced from 
the running tool at a distance such that when the running 
tool is disengaged from the running in sleeve, the setting 
tool is below the setting sleeve 41. Accordingly, after 
the tubing has been disconnected from the screen liner 
assembly, it is raised a predetermined distance great 
enough to place the shoulder 42 on expanding latch 43 
above the shoulder 41 in the setting sleeve. The tubing 
is then lowered and sufficient weight is let off at the surface 
so that the packing element 36 is expanded as above 
described. While this last described embodiment of the 
screen liner assembly is subject to the possible difficulty 
that the lower packer may be set prematurely if the lower 
end of the assembly strikes a constriction or the like 
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in the casing, this difficulty is readily overcome by run 
ning a dummy of greater diameter than the assembly into 
the well before the assembly is run. 
will be apparent that the assembly can be lowered slowly 
while the weight on the running lines is watched care 
fully to be sure that insufficient weight is applied through 
the tubing to rupture the shear pin in the lower packer 
element. The disadvantages, therefore, are not considered 
serious and this embodiment is in many cases preferred 
over the previously described embodiments due to the 
ability to anchor the assembly before the running tool 
is disconnected. 

Furthermore, it 

In the above description, various types of detachable 
screen liner assemblies and methods for placing these 
assemblies in a well under pressure have been described. 
Various other modifications of this invention will be ap 
parent. For example, the invention is clearly not limited 
to detachable assemblies or a method of placing such 
assemblies. In some cases it may be desirable to run a 
Screen liner permanently attached to the tubing, i.e., not 
anchored or set in the casing, using the process herein 
generally described. ... . . . . . . . 

It can, therefore, be i seen that this invention is sus 
ceptible of a wide variety of embodiments and should not 
be construed to be limited to the description of certain 
embodiments, given. It should be limited only by the 
scope of the appended claims. ."? .. . . 

I claim: . . . 
1. A method of completing a well which penetrates a 

high pressure formation and contains dirty fluids, said 
well containing a casing through said formation, com 
prising lowering and open-ended screen liner assembly 
into said well on a conduit, said screen liner assembly 
including a tubular. screen, temporarily suspending said 
screen liner assembly in said well above said formation, 
displacing said dirty fluids out of said casing opposite said 
formation with a clean fluid, lowering a casing perforator. 
through said conduit and said screen liner assembly, per 
forating a section of said casing at the elevation of said 
formation, and then placing said screen liner assembly: in 
said casing at substantially the elevation of said section 
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with fluid seals above and below said tubular screen to : 
cause fluids entering said well from said formation to flow 
through said screen. 

2. A method of completing a well which penetrates 
a high pressure formation and is filled with a dirty fluid 
comprising setting a casing string through said high pres 
sure formation, displacing said dirty fluid out of said 
casing with a clean fluid, lowering a screen liner assembly 
including a screen pipe into said casing on a tubing, said 
screen, liner assembly having an axial passage there 

45. 

through, temporarily suspending said screen liner as 
sembly in said casing above said high pressure formation, 
lowering a casing perforator through said tubing and 
said passage in said screen liner assembly, perforating a 
section of said casing at the elevation of said formation, 
lowering said screen liner assembly in said casing ito a 
position opposite said section, and closing the flow pas 
sages around the lower end of said screen liner assembly 
and between said screen liner assembly and said casing 60 
above said screen pipe to cause well fluids flowing into 
said casing through said perforated section to flow radially 
through said screen pipe. 

3. in a method of completing a well containing a clean 
fluid and having a casing set therein through a high pres 
sure producing formation, the steps in series of lowering 
a screen liner assembly comprising at least one packer 
and a screen pipe into said casing on a tubing, said screen 
liner assembly and said tubing having an opening there 
through for the passage of a casing perforator, temporarily 
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hanging said tubing in a tubing head with the bottom of . 
said screen liner assembly above said, formation, said 
tubing head sealing the upper end of the annular space 
between said tubing and said casing above a casing out 
let, lowering a casing perforator through said opening to 75 

a position opposite said formation and making at least 
one perforation through said casing at said position, 
lowering said tubing and said screen liner assembly in 
said well until said screen pipe is at a position substan 
tially opposite said perforation, disconnecting said tubing 
from said screen liner assembly, sealing the flow channels 
between said screen liner assembly and said casing includ 
ing Setting said at least one packer so that well fluids pro 
duced into said casing through said perforation enter said 
tubing through said screen pipe, and hanging said tubing 
in said tubing head, said well being maintained under 
pressure control at the well head after the step of making 
said perforation through said casing. 

4. A method of completing a well which penetrates a 
high pressure producing formation and which contains 
a casing set through said formation, said casing being 
filled with a clean solids-free fluid, comprising the steps 
of lowering a screen liner assembly on a tubing into said 
casing, said Screen liner assembly comprising a screen 
pipe and packer means at the ends of said screen pipe, 
said packer means being adapted when set to seal the 
annular space between said screen pipe and said casing 
and cause well fluids to enter said tubing through said 
screen pipe, said screen liner assembly and said tubing 
being lowered into said well to a depth at which the bot 
tom of said screen liner assembly is above said formation, 
temporarily hanging said tubing by means of a hanger 
nipple therein on a tubing head to seal the upper end of 
the annular space between said tubing and said casing, 
installing a master valve and a blow-out preventer on said 
tubing head above said hanger nipple, lowering a casing 
perforator on a perforator cable through said tubing and 
said screen liner assembly, perforating a section of said 
casing at the elevation of said formation, withdrawing 
said perforator cable from said well, placing a plug in 
said tubing to prevent flow of fluid therethrough, attach 
ing additional tubing to the top of said hanger nipple, 
lowering said tubing while maintaining a pressure seal 
between said tubing and said casing until said screen pipe 
is in a position substantially opposite said section, dis 
connecting said tubing from said assembly, setting said 
packer means, raising said tubing while maintaining a 
pressure seal between said tubing and said casing to a 
position at which said hanger nipple is again located in 
said tubing head, again suspending said tubing by means 
of said hanger nipple on said tubing head, removing said 
plug from said tubing, and removing said additional tub 
ing from the top of said hanger nipple, whereby said well 
is maintained under pressure control after said casing is 
perforated and whereby said casing is perforated and said 
screen liner assembly is placed in said well in the presence 
of a clean fluid. 

5. A method according to claim 4 in which said tubing 
above said hanger nipple has tubing collars thereon and 
in which said pressure seal between said tubing and said 
casing is maintained while said tubing is raised and low 
ered by alternately closing and opening said blow-out 
preventer and a ram type tubing head as said tubing col 
lars pass therethrough. 

6. A method according to claim 5 in which said plug 
comprises a back pressure valve which permits flow of 
fluid into said well through said tubing but prevents said 
well from flowing through said tubing, whereby the fluids 
in said well can be circulated while said well is maintained 
under pressure control. - 

7. In a method of completing a well drilled by the 
rotary method and containing drilling fluid, said well hav 
ing a casing set through a high pressure producing forma 
tion and said casing having an outlet at the surface, the 
steps in series of lowering a screen liner assembly through 
said casing on a tubing to a position below said forma 
tion, said assembly having at least one packer and a tubu 
lar screen with an axial opening therethrough for the 
passage of a casing perforator, displacing said drilling 
fluid out of said casing by circulating a clean fluid through 
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said casing and said tubing, temporarily hanging said 
tubing in said casing with said assembly above said for 
mation, sealing the annular space between said casing and 
said tubing above said outlet, lowering a casing perforator 
through said tubing and said opening, placing at least one 
perforation in said casing at the elevation of said forma 
tion, lowering said assembly to a position opposite said 
perforation while maintaining said well under pressure 
control, disconnecting said tubing from said assembly, 
closing the lower end of said axial opening, and setting 
said at least one packer on said assembly to cause well 
fluids from said producing formation entering said casing 
through said perforation to flow radially through said 
SCCC 

8. A screen liner assembly for running into a well on 
a tubing comprising a screen pipe having openings in the 
wall, packer means to seal the upper end of said screen 
pipe to the well wall, valve means to close the lower end 
of said screen pipe, said packer means and said valve 
means causing fluids entering said well below said packer 
means to flow through said openings, a running sleeve 
fixed to said assembly, a running tool fixed to said tubing, 
means to detachably connect said running tool to said 
running sleeve to thereby connect said assembly to said 

O 

5 

20 

10 
tubing, a setting tool connected to said tubing for setting 
Said packer means when said running tool is detached 
from said running sleeve, and a tubular mandrel on said 
running tool holding said valve open when said running 
tool is connected to said running sleeve to provide an 
opening extending through said tubing and said assembly 
for the passage of a well instrument into said well below 
said assembly. 
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