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3,977,227 
TRÄGID ANA APPÁRATUS FIG?R CEIMÆREJTING 

WWELS CASNG 
John A. iiaeber, Hoister, Tex, a3Siguor to Sae: Oi: 
Coitagaay, New York, N.Y., a corporation of Delaware 

Filed May 9, 1960), Ser. No. 27,867 
8 Caits. (C. 166-27) 

This invention relates to the cementing of casing in 
offshore wells and pertains more particularly to a method 
and apparatus for cementing the first string of casing in 
a well which has been drilled from a platform above 
the Surface of the water, for example from a floating 
vessel, and wherein a wellhead assembly is to be posi 
tioned entirely under water, preferably on the ocean floor. 
Many problems are encountered in cementing well cas 

ing in Wells drilled in offshore locations, especially where 
the Well is drilled from a floating vessel and wherein the 
Wellhead is to be positioned under water. Since the first 
String of casing, often called a conductor tube, is low 
cred into a well drilled in the ocean foor by lowering 
it or stripping it downwardly over a drill pipe left in 
the well, normal methods of cementing the casing in 
place cannot be employed. For example, when lowering 
the first casing into a well drilled on land, a float shoe 
is normally Secured to the bottom end of the casing, or 
a float collar is connected into the casing string, normally 
about one section of casing above the lower end thereof. 
Float collai's or float shoes contain a check valve which 
prevents fluid from entering the lower end of the casing 
while perinitting cement or other fuids to be pumped 
downwardly through the casing from the top thereof. 
If a float shoe, float collar or other type of cement re 
tainer is not employed in a string of casing cement 
would fill the casing string at the end of cementing op 
erations thus necessitating drilling all of the cement out 
of the casing before further drilling of the well could bæ resumed. 

'In driling and completing wellis in accordance with 
the method described in copending U.S. patent applica 
tion, Serial No. 830,538, fied July 30, 1959, to Haeber 
et al., etitled “Underwater Weil Completion Method,’ 
of which this application is a continuation-in-part, it is 
not possible to install a float shoe, float collar or other 
cement retainer in the casing string prior to lowering it 
into the well since the casing string is lowered into the 
Well over a string of drill pipe already positiotled in 
the well, which drill string is later withdrawn from the 
well and from the well casing. It is realized that well 
casing could be run into a well over a drill pipe from 
a point above the surface of water to a point in a well 
just below the ocean floor, after which the drill string 
could be withdrawn from the casing and a float shoe 
connected to the upper end of the casing before the rest 
of the casing was made up and run into the well. How 
ever, in the event that the offshore well was being drilled 
in 500 feet of water, the float coliar that was connected 
into the well casing would be positioned at least 500 
feet above the lower end of the casing which would al 
low the casing below the float collar to fill up with ce 
ment during cementing operations. This would necessi 
tate the drilling out of 550 feet or more of cement from 
the casing before drilling of the well could be resumed. 

It is therefore a primary object of the present inven 
tion to provide a method of cementing a string of cas 
ing in an offshore well in a manner such that the major 
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portion of the casing is kept free of cement at the time 
the cementing operations have been completed. 
A further object of the present invention is to pro 

vide a method and apparatus for positioning a cement 
retainer near the bottom of a string of casing after the 
casing string has been made up and run down through 
a body of water to the ocean floor. 
Another object of the present invention is to provide 

an apparatus adapted to position a cement retainer in 
the lower end of a casing string while at the same time 
being adapted to lower the casing string into a well 
drilled in the ocean floor. 
Another object of the present invention is to provide 

an apparatus adapted to position a cement retainer in 
the lower end of a well casing to be run into a well and 
to provide means for bypassing fluid upwardly past the 
cement retainer during the time the well casing string 
and cement retainer are being lowered into the well. 
These and other objects of this invention will be un 

derstood from the following description taken with ref 
erence to the drawing, wherein: 
FIGURES 1 to 6 are schematic elevation views taken 

partiy in section illustrating various steps in the instal 
iation of a conductor pipe or the first string of casing in 
a well drilled in the ocean floor in accordance with the 
method of the present invention; 
Fig ORE 7 is a view taken in longitudinal cross-sec 

tion of one form of cement retainer mounted on a pipe 
string in accordance with the present invention; 
FIGURE 8 is a cross-sectional view taken along the 

line 8-3 of FEGURE 7; and, 
F:53 URE 9 is a cross-sectional view taken along the 

line S-3 of FIGURE 7. 
Referring to FIGURE 1 of the drawing, a drilling 

barge 11, of any suitable type is illustrated as floating 
on the surface of the water 2 and fixedly positioned 
over a preselected drilling location by being anchored 
to the ocean floor by suitable anchors (not shown). 
While the method of the present invention will be de 
scribed with regard to barge 2 of the floatable type, 
drilling barges which are adapted to rest on the ocean 
foor during driling operations may also be employed 
while practicing the method of the present invention. 
Also, drilling platforms either driven in the ocean floor 
of temporarily pesitioned thereon may be used as a base 
for equipment in drilling wells and cementing a well 
casing therein in accordance with the present invention. 
The drilling barge E1 is equipped with a suitable der 

rick (not shown) and all the other necessary auxiliary 
drilling equipment of which only a rotary table 3 is 
shown as being positioned above a drilling slot or well 
& Which extends vertically through the barge in a con 

ventional manner. When using the equipment of the 
present invention the slot. E4 in the barge A may be 
either centrally located or extend in from one edge. 
However, drilling or cementing operations may be car 
ried out over the side of the barge without use of a 
slot. , 

A pair of slips i5 are illustrated as being wedged in 
the center of the rotary table 13 for supporting a string 
of drill pipe A5 therein, the drill pipe having a drill bit 7 
at the lower end thereof. The drill bit 7 is shown as 
being positioned in the bottom of a well 8 which has 
been drilled in the ocean floor 19. A wellhead support 
structure or base 2, which Imay inciu die guide coilunians 
22, is temporarily positioned in the slot 34 of the barge 
in any suitable manner, as by a temporary brace 23. 
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the running head 53 to the top of the pipe string 28, it is 
essential that the splined or vertically-grooved section 
31 on the lower end of the pipe string 28 is inside the 
neck 32 of the cement retainer when the running head 
53 is clamped into position on the casing head 2i. The 
pipe string 23b which forms an extension of pipe string 
28 may serve as the means by which the casing head 27, 
guide columns 22, and casing 24 are all lowered from the 
drilling barge i to the ocean floor 19. In this case, the 
pipe string 23b is preferably drill pipe or other high 
strength pipe which can support the load to be lowered to 
the ocean floor. The length of the pipe 23b used must 
necessarily be equal to the distance between the barge 
and the ocean foor. 
As shown in FIGURE 5, the wellhead support structure 

21 and casing head 27 have been lowered to the ocean 
floor 19 by the running string 28b, during which oper 
ation the well casing 24 and the cementing pipe string 28 
are lowered into the well i8. At this time, with the 
shear pin 44 broken, the running head 53 is released from 
the top of the casing head 27 by manipulation of the run 
ning string 23b and then raised slightly, say 10 feet, 
above the casing head 27, to the position shown in FIG. 
URE 6, thereby locating the polished section of the ce 
menting pipe string 28 within the neck 32 of the cement 
retainer 29 in a fluid tight manner. The running string 
23b is then suspended from the rotary table 13 on the 
barge by means of temporary slips i5, or any other suit 
able device, and the necessary cementing piping 54 is 
connected to the upper end of the running string 28b. 
The cementing piping 54 is in turn connected to the neces 
sary cement pumping equipment (not shown). Cement 
ing operations are carried out in the conventional man 
mer by pumping cement slurry down through the running 
string 28b, pipe string 28, through the cement retainer 
Ž9 and om down through the weil casing 24 and up the 
outside thereof in the annular space between the well 
casing 24 and the wall of the well i8. After a predeter 
mined amount of cement has been pumped down the pipe 
string 28b, a displacement dart or plug 5 is pumped down 
through the pipe string 28b and 23 until it seats on the 
shoulder S6 (FEGURE 7). At this time the cementing 
operaticn has been completed and the pipe strings 23b 
and 28 are withdrawn upwardly to the drilling barge to 
gether with the running tool 53. As the bottom of the 
pipe string 23 is pulled out of the neck 32 of the cement 
retainer 29 (FIGURE 7), the flapper valve 34 swings 
upwardly to ciose the central opening through the neck 
32, thus preventing ceraent from entering the wei1 casing 
24 above the cement retainer 23. After the cenient has 
set and prior to continued drilling of the well, the cement 
retainer 29, which is made of a drifiable material, is 
drilled out of the fell casing in a conventional manner. 

claim as my invention: 
1. A method of cementing a string of casing in an off 

shore well drilled by equipment on a structure positioned 
on a structure above the surface of a body of water and 
extending to the formation below, said method compris 
ing the steps of positioning at least a portion of a drill 
'string with at least a portion thereci in a drilled hole of 
an offshore well so that the drill string extends from a 
point within the well to a point above the surface of the 
Water to serve as a guide for a casing, running a well 
casing down over the drill string so that the casing ex 
tends from a point above the Suiface c.f the water down 
into at least the proportion of the well, suspending the 
casing from its upper end in said position in a stationary 
manner, withdrawing the drill String from said casing, 
running a cement retailer to a fixed position in the casing 
near the botto in thereof while providing a ficw passage 
way past the cement retainer as it is run into the casing, 
fixedly securing said cement retainer to the inner wall of 
said casing, renovably attaching the upper end of the 
casing to a small-diameter pipe string, lowering the pipe 
string and casing simultaneously until the top of the 
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6 
casing is at a fixed position above the bottom of the body 
of water and the bottom of the casing is at a predeter 
mined depth in the well but off the bottom thereof, hang 
ing the pipe string by the upper end thereof from the 
structure above the surface of the water and pumping 
cement through the pipe string and through the casing 
below the cement retainer and up the outside of the casing 
to cement the casing in the well. 

2. A method of cementing a string of casing in an off 
shore well drilled by equipment on a structure positioned 
on a structure above the surface of a body of water and 
extending to the formation below, said method comprising 
the steps of positioning at least a portion of a drili string 
with at least a portion thereof in a drilled hole of an off 
shore well so that the drill string extends from a point 
within the well to a point above the surface of the water 
to serve as a guide for a casing, running a well casing 
down over the drill string so that the casing extends frcin 
a point above the surface of the water down into at least 
the top of the well, suspending the casing from its upper 
end in said position in a stationary manner, with drawing 
the drill string from Said casing, running a cement retainer 
on a smail-diameter pipe string to a fixed position in the 
casing near the bottom thereof while providing a flow 
passageway past the cement retainer as it is run into the 
casing, fixedly securing said cement retainer to the inner 
wall of said casing, removably attaching the upper end 
of the casing to the Simali-diameter pipe string, lowering 
the pipe string and casing sinnultaneously until the top 
of the casing is at a fixed position above the bottom of the 
body of water and the bottom of the casing is at a pre 
determined depth in the well but off the bottom thereof, 
releasing the top of the casing from the pipe string, hang 
ing the pipe string by the upper end thereof from the 
structure above the surface of the water, then pumping 
cement through the pipe string and through the casing 
elow the cellent retainer and up the outside of the cas 

ing to cement the casing in the well, and afterwat is re 
moving the pipe string from the cement retainer, and 
from the casing. 

3. A method of cementing a string of casing in an off 
shore well drilled by equipment on a structure positioned 
on a structure above the surface of a body of water and 
extending to the formation below, said method compris 
ing the steps of positioning at least a portion of a drill 
String with at least a portion thereof in a drilled hole 
of an offshore well i so that the diri ili string extends from 
a point within the well to a point above the surface of 
the water to serve as a guide for a casing, running a well 
casing down over the drill string so that the casing extends 
from a point above the surface of the water down into 
at least the top of the well, suspending the casing from its 
upper end is said position in a staticnary manner, with 
drawing the drill String from said casing, running a cement 
retainer on a Sinall-diameter pipe string extending there 
through to a fixed position in the casing near the bottom 
thereof while providing a flow passageway past the ce 
ment retainer as it is run into the casing, fixedly securiiig 
said cement retainer to the inner wall of said casing, re 
movably attaching the upper endi of the casing to the 
Sinail-diameter pipe strig, lowering the pipe string and 
casing simultaneously until the top of the casing is at a 
Xed position above the bottom of the body of water aid 

the bottom of the casing is at a predetermined depth in the 
Well but off the bottom thereof, releasing the top of the 
casing from the pipe string, manipulating the pipe string 
to close the flow passageway outside the pipe string past 
the cement retainer, hanging the pipe string by the upper 
end thereof from the structure above the surface of the 
Water, then puinping cement through the pipe string and 
through the casing below the cement retainer and up 
the outside of the casing to cement the casing in the well, 
removing the pipe string from the cement retainer, closing 
the cement retainer through which the pipe string ex 
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tended, and afterwards renoving the pipe string from the 
casing. 

4. A method of cementing a string of casing in an off 
shore well drilled by equipment on a structure positioned 
on a structure above the surface of a body of water and 
extending to the formation below, said method compris 
ing the steps of positioning at least a portion of a drill 
string with at least a portion thereof in a drilled hole of 
an offshore well so that the drill string extends from a 
point within the well to a point above the surface of the 
water to serve as a guide for a casing, suspending the drill 
string from the top thereof in the well, running a well 
casing down over the drill string so that the casing ex 
tends from a point above the surface of the water down 
into at least the top of the well, suspending the casing 
from its upper end in said position in a stationary manner, 
attaching a casinghead to the top of said casing, with 
drawing the drill string from said casing, running a cement 
retainer affixed to a small-diameter pipe string extending 
therethrough to a fixed position in the casing near the 
botton thereof while providing a flow passageway past 
the cement retainer as it is run into the casing, fixedly 
securing said cement retainer to the inner wall of said 
casing, removably attaching the casinghead at the upper 
end of the casing to the small-diameter pipe string, lower 
ing the pipe string and casing and casinghead simul 
taneously until the casinghead is at the bottom of the body 
of water and the bottom of the casing is at a predeter 
mined depth in the well but of the bottom thereof, re 
leasing the top of the casing from the pipe string, manipu 
lating the pipe string to eliminate its fixed connection 
with the cement retainer and to close the flow passageway 
outside the pipe string past the cement retainer, hanging 
the pipe string by the upper-end thereof from the structure 
above the surface of the water, pumping cement through 
the pipe string and through the casing to below the cement 
retainer and up the outside of the casing to cement the 
casing in the well, pumping a plug down after the cement 
to close the bottom end of the pipe string, removing the 
pipe string from the cement retainer, closing the opening 
in the cement retainer through which the pipe string 
extended, and removing the pipe string from the casing. 

5. Apparatus for installing and cementing a well cas 
ing in a well drilled at an offshore location, said apparatus 
comprising a wellhead support base positioned above a 
body of water on a floatable drilling barge from which 
well drilling and cementing operations are carried out, a 
string of casing extending from the base into at least the 
top of the Well, pipe string supporting means carried on 
the base, casinghead means attachable to the top of the 
Casing String and forming a Support means therefor for 
hanging said casing string in the well, a small-diameter 
pipe string adapted to be positioned in said casing string, 
a cement retainer insertable on said pipe string in said 
casing string, first connector means fixedly secured to said 
cement retainer for connection to said casing string near 
the lower end thereof, port means in said cement retainer 
for passing fluid therethrough, valve means carried by 
said cement retainer for closing said port means and 
being actuatable by said pipe string, and second connec 
to means carried on said pipe string removably securing 
said pipe string to said casing head for supporting the 
casinghead means thereto for lowering said casing string 
? the Well and Said casinghead means to the ocean 

6. Apparatus for installing and cementinga well casing 
in a well drilled at an offshore location, said apparatus 
comprising a wellhead support base positioned above a 
body of water on a floatable drilling barge from which 
Well drilling and cementing operations are carried out, a 
string of casing extending from the base into at least the 
top of the well, pipe string supporting means carried on 
the base, casinghead means attachable to the top of the 
casing string forming a support means therefor for hang 
ing Said casing string in the well, a small-diameter pipe 
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string adapted to be positioned in said casing string, a 
cement retainer insertable on said pipe string into said 
casing string and adapted to be fixedly secured to the 
casing string near the lower end thereof, port means in 
said cement retainer for passing cement downwardly and 
well fluid upwardly therethrough, valve means carried by 
said cement retainer and actuatable by said pipe string 
for closing said port means, first connector means for re 
movably connecting said cement retainer to said pipe 
string, second connector means carried on said pipe string 
removably securing said pipe string to said casinghead for 
Supporting the casinghead means thereto for lowering said 
casing string into the well and said casinghead means to 
the ocean floor, and third connector means carried by 
said cement retainer for fixedly latching said cement re 
tainer to the casing string. 

7. Apparatus for installing and cementing a well casing 
in a well drilled at an offshore location, said apparatus 
comprising a wellhead support base positioned above a 
body of water on a floatable drilling barge from which 
well drilling and cementing operations are carried out, a 
string of casing extending from the base into at least the 
top of the well, pipe string supporting means carried on 
the base, casinghead means attachable to the top of the 
casing string forming a support means therefor for hang 
ing said casing string in the well, a small-diameter pipe 
string adapted to be positioned in said casing string, a 
cement retainer insertable on said pipe string into said 
casing string and adapted to be fixedly secured to the cas 
ing string near the lower end thereof, port means in said 
cement retainer for passing cement downwardly there 
through, check valve means carried by said cement re 
tainer for normally closing said port means, first con 
nector means for removably connecting said cement re 
tainer to said pipe string, second connector means carried 
on Said pipe string removably securing said pipe string to 
said casinghead for supporting the casinghead means 
thereto for lowering said casing string into the well and 
said casinghead means to the ocean floor, third connector 
means carried by said cement retainer for fixedly, latch 
ing said cement retainer to the casing string, bypass fluid 
passageway means through said cement retainer for pass 
ing fluid thereby, valve means carried by said pipe string 
for closing said bypass passageway means on manipula 
tion of said pipe string, and a cementing valve manifold 
at the top of said pipe string for conveying a cement slurry 
theretc. 

8. Apparatus for installing and cementing a well cas 
ing in a well drilled at an offshore location, said apparatus 
comprising a wellhead support base positioned above a 
body of water on a floatable drilling barge from which 
well drilling and cementing operations are carried out, a 
drill string extending from said base into a well drilled 
in the ocean floor, a string of casing extending from the 
base into at least the top of the well, said drill string 
forming guide means for guiding the casing string down 
through the water to the ocean floor until at least the 
lower end of the casing string is in the well, means car 
ried on the base for supporting the casing string tempor 
arily therefrom, casinghead means attachable to the top 
of the casing string forming a support means therefor 
for hanging said casing string in the well, a small-diam 
eter pipe String adapted to be positioned in said casing 
string when the drill pipe is withdrawn therefrom, a ce 
ment retainer insertable on said pipe string into said cas 
ing string and adapted to be fixedly secured to the casing 
string near the lower end thereof, port means in said ce 
ment retainer for passing cement downwardly there 
through, Spring-loaded check valve means carried by said 
cement retainer for normally closing said port means, 
first connector means for removably connecting said ce 
ment retainer to said pipe string, second connector means 
carried on Said pipe string removably securing said pipe 
String to said casinghead for supporting the casinghead 
means thereto for lowering said casing string into the well 
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and said casinghead means to the ocean floor, third con 
nector means carried by said cement retainer for fixedly 
latching said cement retainer to the casing string, bypass 
fluid passageway means through said cement retainer for 
passing fluid thereby, valve means carried by said pipe 
string for closing said bypass passageway means on mani 
pulation of said pipe string, and a cementing valve mani 
fold at the top of said pipe string for conveying a cement slurry thereto. 
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