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ABSTRACT OF THE DISCLOSURE 

Tubing which is coiled on a spool or reel is propelled 
into a well by inserting the free end of the tubing, which is 
provided with a piston, into the well and then imposing 
?uid pressure against the piston on the free end, thereby 
propelling the tubing into the well, the tubing extending 
from a selected point in the well to an accessible location 
at earth or water surface, if the well is an underwater 
well. 

The present invention is directed to operation in a well 
drilled to penetrate hydrocarbon-productive subsurface 
formations. More particularly, the invention is concerned 
with operations in a submarine well drilled to penetrate 
hydrocarbon-productive strata. In its more speci?c as 
pects, the invention is concerned with well operations 
wherein a well is completed on bottom in a body of water. 
The present invention may be briefly described as a 

method of conducting operations in a well which may be 
completed on water bottom and having a conduit forming 
a passageway extending into said well and extending at 
least to an accessible point remote from said well of which 
at least a portion of the conduit is curved. The invention 
is broadly directed to operations in any well, onshore or 
offshore. In accordance with the present invention, there 
is inserted into the well, which may be cased, or into the 
conduit at an accessible point, the free end of a contin 
uous pipe string having a length su?icient to reach at least 
from the accessible point to a selected point in the con 
duit. The pipe string is then propelled into the conduit by 
exerting ?uid pressure against the pipe string. 
The present invention is also concerned with apparatus 

for conducting operations in a well wherein the well has 
a conduit forming a passageway extending from a remote 
accessible point to a selected point in the well with a por— 
tion of the conduit being curved. The apparatus com 
prises a continuous length of pipe having a free end and 
adapted to extend in the conduit from the accessible point 
to a selected point. A piston is provided on the free end 
of the pipe and means are provided for exerting ?uid 
pressure against the piston whereby the pipe is propelled 
through the conduit by the ?uid pressure. The piston may 
be a rigid piston or it may be a deformable piston. Where 
the piston is deformable, it may be constructed of natural 
or synthetic rubber or other suitable deformable mate 
rial. Thus, the piston may be constructed of ?exible, me 
tallic leaves which may ?ex or may slidably move one 
upon the other. 
The pipe string having the piston arranged on it may 

suitably be provided with buoyancy by attaching to the 
pipe string a sut?cient quantity of a material having a 
density less than that of the ?uid in the conduit. Like 
wise, buoyancy may be provided by making the pipe 
string with a double wall spaced apart with an annular 
void space. . 

The present invention will be further illustrated and 
described by reference to the drawings in which 
FIGS. 1 and 1A illustrate a well completed on bottom 
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in a body of water, showing the curved conduit and the ‘ 
running in of the pipe string; . 
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FIG. 2 is an enlarged view of the deformable piston; 
FIG. 3 shows the use of the present invention in a sand 

washing operation; 
‘FIG. 4 is a view of the present invention with a rigid 

piston; 
FIG. 5 is a cross-sectional view showing the continuous 

pipe string enclosed with a 'low density material to pro 
vide buoyancy; 

FIG. 6 illustrates the present invention with centralizers 
in the pipe string; and 

FIGS. 7 and 7A are cross-sectional views of the present 
invention with a hollow double wall pipe construction. 

Referring now to the drawings in which identical nu 
merals will identify identical parts of a best mode and ' 
embodiment, numeral 11 identi?es a body of water in 
which a well generally indicated by the numeral 12 is 
completed on water bottom 13. A well casing 14, which 
is cemented in place by usual techniques, is arranged in 
the well 12, and attached to the well casing 14 by ?ange 
members 15 is an underwater Christmas tree generally 
‘indicated by the numeral 16. The Christmas tree 16 is 
suitably closed on its open end by ?anged member 17. It 
will be noted that the well 12 is completed substantially 
below water level 18. 

Connected to the Christmas tree 16 are a plurality of 
?owlines 19 and 20 which in turn connect respectively to 
tubing or pipe strings 22 and 23 which extend into the 
well to one or more hydrocarbon-productive strata (not 
shown) from which oil and/ or gas may be obtained. The 
tubing strings 22 and 23 may suitably be interconnected 
at one or more points intermediate their ends for work 
over operations and the like. Flowlines 19 and 20 extend 
to a remote platform or support 24 which may be a ?oat 
ing platform supported in the body of water 11 by buoy 
ancy means 25 or the platform 24 may be supported by 
the bottom 13. Platform or support 24 may be 'located 
onshore if desired. The ?owline 20 is suitably closed by 
a removable cover 20a while the ?owline 19 is suitably 
closed by a removable stu?ing box 26 into which extends 
a continuous length of pipe string 27 which is unreeled 
from a reel 28. The reel 28 connects by a conduit 29 to 
a tank 30 which in turn connects by conduit 31 to pump 
32, which connects by line 33 to the ?owline 19. 
The continuous length of pipe 27 is provided with a 

piston member 34 (see FIG. 1A) on its free end 35, 
but the piston may be arranged at another point on the 
pipe 27 rather than on the free end. 
The continuous length of pipe 27 is constructed of 

substantially rigid, small diameter pipe. By “substan 
tially rigid” is meant that the pipe will support its own 
Weight; but, this does not mean that the pipe does not 
have substantial ?exibility which allows it to traverse 
bends and curves in the ?owline 19. 

Although not shown, the reel 23 may be provided 
with a device for straightening the pipe 27 as it is fed 
olf or on to the reel, either into or out of the ?owline 19. 
Such straightening devices are well known in the art. 

Referring now to FIG. 2, the tubing 22 is shown in 
a vertical position as in the well 12 with the pipe string 
27 provided with a deformable piston 34. Fluid pressure 
is exerted against the piston 34, which causes the con 
tinuous pipe to move through the tubing 22 with ?uid 
in the tubing 22 being displaced upwardly through the 
pipe 27. 

In FIG. 3, the tubing 22 is shown with a sand bridge 
36, and it is desirable to wash out the sand bridge. In 
this instance, ?uid ?owed down into the pipe 27 is di 
rected against the bridge 36 under suf?cient pressure to 
deform the piston 34 and allow ?uid to be returned up 
the annulus 37 as indicated by the arrows. 

Referring to FIG. 4, pipe 27 has arranged on the free 
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end 35 thereof, a piston 34a which is constructed of rigid 
material. The piston 34:: is provided with a plurality of 
passageways 38, each having a check valve 39 arranged 
therein to allow ?uid in the tubing 22 to be displaced 
upwardly through the passageway 38 and check valve 
39. 

In FIG. 5, a cross section of the pipe 27 is shown hav 
ing arranged around it a low density material 40 to pro 
vide buoyancy to the pipe 27 and also to serve as an anti 
‘friction means. Thus, the low density material may 'suit 
ably be a polyole?n, such as polypropylene, having a 
density lower than that of the pipe 27. The low density 
material provides buoyancy to the pipe 27 and also serves 
as an anti-friction device. The low density material may 
be wrapped around the pipe 27 or it may be formed 
around the pipe 27 or otherwise attached thereto. The 
buoyancy means 40 may be applied over the entire length 
of the pipe, or if desired, be placed along the pipe at 
spaced apart intervals. 

Referring now to FIG. 6, the pipe 27 is shown in the 
?owline 19 with a deformable piston 34. In this instance, 
centralizers such as 41 are arranged on the pipe 27 to 
lessen friction. Although only one centralizer is shown, 
a plurality of spaced-apart centralizers may be employed. 

Referring now to FIGS. 7 and 7A, the pipe 27a has 
arranged thereon a deformable piston 34. In this instance, 
the pipe 27a ‘has spaced-apart double walls 42 which 
provide buoyancy to the pipe 27. The double Wall con 
struction may be continuous or in spaced-apart relation 
so as to form separate pontoons along the length of the 
pipe string as shown in FIG. 7A. 

In the practice of the present invention, referring now 
to FIGS. 1 to 7A, inclusive, the continuous pipe string 
has its free end inserted in the ?owline 19. Thereafter, 
?uid is pumped through line 33 by pump 32 from tank 
30 against piston 34. This causes the pipe 27 to be pro 
pelled into the ?owline 19 around the curves or bends, 
and thence downwardly into the tubing 22. The amount 
of pressure employed against piston 34 is su?icient to pro 
pel the pipe 27 into the well, as shown, and to unreel the 
pipe 27 from the reel 28. Fluid in the ?owline 19 and 
tubing 22 is displaced up the ?uid passageway 43 and 
then back through conduit 29 into tank 36 for recircula 
tion. 

Alternatively, when operations are conducted such as 
:shown in FIG. 3, the ?uid will be displaced up the an 
nulus 37 and may be discharged from the ?owline 19. 
In this instance, ?uid would be ?owed down through 
:the pipeline 27 and up the annulus 37, which would 
necessitate reversing the pump 32 or providing a sepa 
rate pump. 

The present invention is quite advantageous and use 
:ful in that wells may be completed and serviced using a 
continuous tubing string which may be suitably arranged 
on a reel and propelled into a well by ?uid pressure. Here 
itofore, it had not been known that a continuous tubing 
.string may be propelled into a well by ?uid pressure. 
When the continuous pipe string is to be removed from 

the well, power may be applied to the reel 28 to with 
draw the continuous pipe string from the well. Once the 
continuous pipe string is run into the Well, it‘ may be 
used for sand ‘washing, as has been described, circula 
tion, stimulation, cementing, acidizing, or for perform 
ing other completion or workover operations by circulat 
ing ?uid or liquid up or down the continuous pipe string, 
or by reverse circulation. Likewise, the continuous pipe 
string may be used for continuous production of ?uids 
such as oil or gas from the well. In any event, ?uids such 
as liquids or gases may flow through the continuous pipe 
string or through the annulus de?ned by the continuous 
pipe string and ?owline. 

In the present invention, the tubing string or ?owline 
forms a continuous conduit having a ?uid passageway 
therethrough. 

While the present invention has been described and il 
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4 
lustrated for operation with a ?owline and tubing string, 
it is understood that the invention may be used with a 
plurality of ?owlines and tubing strings. Likewise, the 
tubing strings 22 and 23 may be interconnected at the 
well head or intermediate their ends with one string 
being used for servicing operations and the other for 
producing operations. 
The invention has been described and illustrated by 

reference to submarine well operations. However, in its 
broader aspects, the invention is applicable to opera 
tions in any well wherein a continuous pipe string is to 
be run therethrough since, in accordance with the present 
invention, a continuous pipe string is propelled into ‘a 
well solely by ?uid pressure. This is quite advantageous 
and useful in that by exerting ?uid pressure to propel the 
continuous pipe string into the well, the continuous pipe 
string is maintained under tension, which serves to pre 
vent kinking or corkscrewing of the continuous pipe string 
as it is being run into the Well. It is therefore contem 
plated that the present invention is broadly applicable 
to running a continuous pipe string in a well by exert 
ing ?uid pressure preferably against the free end of the 
continuous pipe string. ‘ 
The nature and objects of the present invention having 

been fully described and illustrated and the best mode and 
embodiment thereof set forth, what We wish to claim as 
new and useful and secure by Letters Patent is: 

1. A method for conducting operations in a well hav 
ing a conduit forming a passageway extending into said 
well, which comprises inserting into said conduit from 
a reel a continuous pipe string having a free end and 
a length su?icient to reach from said reel to a selected 
point in said conduit, and then propelling said pipe string 
through said conduit by ?uid pressure exerted against said 
free end. 

2. A method for conducting operations in a well hav 
ing a conduit forming a passageway extending into said 
well and extending at least to an accessible point, which 
comprises inserting into said conduit from a reel a con 
tinuous pipe string having a free end and having a length 
su?’icient to reach at least from said reel at said accessible 
point to a selected point in said conduit, and then pro 
pelling said pipe string through said conduit by ?uid 
pressure exerted against said free end. 

3. A method for conducting operations in a sub 
marine well completed on water bottom and having a 
conduit forming a passageway extending into said well and 
extending at least to an accessible point remote from 
said well, at least a portion of said conduit being curved, 
which comprises inserting into said conduit at said ac 
cessible point from a reel a continuous pipe string hav 
ing a free end and a longth sufficient to reach at least 
from said reel at said accessible point to a selected point 
in said conduit, propelling said pipe string through said 
conduit by ?uid pressure exerted against said free end, 
and ?owing ?uid through said pipe string. 

4. A method in accordance with claim 3 in which the 
conduit contains ?uid and said ?uid is ?owed through 
said pipe string. 

5. A method in accordance with claim 3 in which the 
?uid flowed through said pipe string is introduced at said 
accessible point. 

6. A method in accordance with claim 3 in which 
the ?uid ?owed through said pipe string is from said well. 

7. A method in accordance with claim 3 in which 
the ?uid ?owed through said pipe string is introduced 
at said accessible point and is returned to said accessible 
point through said conduit. 

$. A method for conducting operations in a sub 
marine Well completed on water bottom and having a con 
duit forming a ?uid passageway extending into said well 
and extending at least to an accessible point remote from 
said well, at least a portion of said conduit being curved, 

75 which comprises inserting into said conduit at said ac— 
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cessible point from a reel a continuous pipe string having 
a free end and provided with a piston on its free end 
and having a length su?icient to reach at least from said 
reel at said accessible point to a selected point in said 
conduit, and then propelling said pipe string through said 
conduit by ?uid pressure exerted against said piston. 

9. A method for conducting operations in -a sub 
marine well completed on water bottom and having a 
conduit forming a ?uid passageway extending into said 
well and extending at least to an accessible point remote 
from said well, at least a portion of said conduit being 
curved, which comprises inserting into said conduit at 
said accessible point from a reel a continuous buoyant 
pipe string having a free end and having a length sut? 
cient to reach at least from said reel at said accessible 
point to a selected point in said conduit and then pro 
pelling said pipe string through said conduit by ?uid pres 
sure exerted against said free end. 

10. A method in accordance with claim 9 in which 
buoyancy is provided to said pipe string by attaching 
thereto ‘a material having a density less than that of the 
pipe string. 7 

11. A method in accordance with claim 10 in which 
buoyancy is provided to said pipe string by forming an 
annular wall spaced from the outer wall of said pipe 
string. 

12. A method for conducting operations in a sub 
marine well completed on water bottom and having a 
conduit forming a ?uid passageway extending into said 
well and extending at least to an accessible point remote 
from said well, at least a portion of said conduit being 
curved, which comprises inserting into said conduit at 
said accessible point from a reel a continuous pipe string 
having a free end and provided with a piston on said 
free end and having a length sufficient to reach at least 
from said reel at said accessible point to a selected point in 
said conduit, and then propelling said pipe string through 
said conduit by pumping ?uid into said conduit against said 
piston under a su?icient pressure. 

13. A method in accordance with claim 12 in which 
the accessible point is a platform extending above water 
surface. 

14. In combination, apparatus for conducting opera~ 
tions in a submarine well completed on water bottom and 
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having a conduit forming a passageway extending into 
said well and extending at least to an accessible point re 
mote from said well, at least a portion of said conduit 
being curved, which comprises a continuous length of pipe 
having a free end and adapted to extend in said conduit 
from a reel at said accessible point to a selected point 
in said conduit, a piston on the free end of said pipe, 
and means for exerting ?uid pressure against said piston 
whereby said pipe is propelled through said conduit by 
said ?uid pressure. 

15. Apparatus in accordance with claim 14 in which 
the piston is deformable. 

16. Apparatus in accordance with claim 14 in which 
the pipe string is buoyant. 

17. Apparatus in accordance with claim 14 in which 
the pipe string has spaced apart double walls. 

18. Apparatus in accordance with claim 14 in which 
the pipe string has a material having a density less than 
that of the pipe string attached thereto to provide buoy 
ancy to said pipe string. 

19. A method for conducting operations in a well 
which comprises inserting into said well a continuous 
pipe string having a free end and a length su?icient 
to reach from a reel to a selected point in said well and 
then propelling said pipe string into said well by ?uid 
pressure exerted against said free end. 

20. A method in accordance with claim 19 in which a 
piston is arranged on said pipe string and said ?uid pres 
sure is exerted against the piston. 
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