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OFFSHURE APPARATUS AND METHÜD 

.lames G. Walvoord, Grand Isle, La., assignor, by mesne 
assignments, to Esso Production Research Company, 
Houston, Tex., a corporation of Delaware 

Filed Sept. 26, 1963, Ser. No. 311,821 
17 Claims. (Cl. 166-46) 

The present invention is directed to an offshore appa 
ratus and method. More particularly, the invention is 
concerned with the placement of a curved ñow line on 
an offshore structure. In its more specific aspects, the 
invention is concerned with the connection of an offshore 
well to a fiow line. 
The present invention may be brieñy described as a 

method for placing a curved ñow line or one extending in 
two different «directions on a well supported by a struc 
ture extending from above water surface to water bottom. 
In the practice of the present invention, a first length 
of the flow line, which is relatively short and extends in 
one direction as compared to a second length which ex 
tends in .another direction, is arranged for longitudinal 
movement on the structure while the second length is sup 
ported at least at its free end. The free end of the first 
length is connected to a sumcient length of pipe to extend 
the length of the first length such that the extended length 
of flow line is sufficient to reach from above water surface 
to Water bottom. While the flow line is preferably 
curved, it may extend in two directions by a flexible con 
nection such as a flexible section or by a coupling member 
or members which may pivot in several directions. 

In the practice of the present invention, it is contem 
plated that the second length may be supported Áfrom 
water surface such as by a floating vehicle or by a sup 
port resting on bottom. It is also contemplated that the 
second length may be supported from the land or from 
the air by a iiying vehicle, such as a helicopter. 
The present invention also includes offshore apparatus 

which comprises a structure adapted to be arranged verti 
cally in a body of water to extend from water bottom to 
above water surface. A rail is arranged longitudinally 
on the structure to extend the major length of the struc 
ture. Means are movably arranged on the rail for re 
ceiving a pipe in vertical relationship to the structure for 
movement of the pipe on the rail from a first to a second 
position. 
At the present time, offshore operations for production 

of hydrocarbons, such as oil and/ or gas, are being con 
ducted .at water depths of 100 feet or more. In water 
depths of less than 100 feet, flow lines may be installed 
and secured to platforms erected in the water, employing 
divers; however, it is not feasible to install such fiow lines 
or tie-ins of lines at water depths exceeding 100 feet. In 
the practice of the present invention, the services of divers 
are dispensed with except for minor adjustments and in 
spections that may be required. The present invention 
is therefore important and useful in eliminating the need 
for diving personal and allowing the connection of offw 
shore wells to flow lines since all connections are made 
at or adjacent the water surface. 
The present invention will be further illustrated by ref 

erence to the drawing in which 
FIG. 1 is a schematic view showing the practice of the 

present invention; 
FIG. l-A is a modification of FIG. 1 illustrating the 

use of a fixed support; 
FIG. l-B is a further modification of FIG. 1 illustrating 

the use of a support from the air; 
FIG. 2 is a front elevational view of a support struc 

ture and the flow line of FIG. l; 
FIG. 3 is a side elevational view of the embodiment of 

FIG. 1; 
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FIG. 4 is a partial sectional view taken along the lines 

A-A of FIG. 2; and 
FIG. 5 is a partial sectional view taken along the lines 

5-5 of FIG. 4. 
Referring now to the drawing in which identical num 

erals will be designated to identify identical parts, and 
particularly to FIG. 1, numeral 11 designates a support 
str-ucture such as a platform arranged in a body of water 
12 and extending above the surface 13. The structure 
11 is provided with cross braces 14 and horizontal braces 
15. The structure 11 has a platform 16 from which well 
drilling operations may be conducted and from which hy 
drocarbon production may be secured. The structure 
includes a second platform 17 designated as a production 
cellar. From the platform 16 a well has been drilled 
`and a casing string 1S extends from the production cellar 
17 penetrating water bottom 19. It may be assumed that 
the casing extends from water bottom 19 to a hydro 
carbon productive formation. 
As shown in FIG. 1, and more in detail in FIGS. 2_5, 

a guide rail 20 is arranged longitudinally on the structure 
to extend the major length of the structure from a point 
above the water surface to a point adjacent water bottom. 
A curved flow line 21, comprising a first length 22, is 
slidably arranged on the rail 20 and a second length 23 
of the flow line 21 is supported on its free end from a 
barge or other floating vessel 24 by means of a clamp 25 
attached to a ñexible line, such as a wire line -6 con 
nected to a derrick 27. The second length 23 may be not 
less than 500 feet in length; whereas, the first length 22 
may be about 40 feet in length, comprising about one 
joint of pipe. 
As the second length 23 is supported from the barge 

24, joints of pipe may be added to the free end 2S of the 
first length 22 and then the ñow line 22 may be lowered 
from the first position designated by the numeral 1 to a 
second position designated by the numeral 2, meanwhile 
supporting the free end of the second length 23 from the 
barge 24. A third joint may then be added to the ex 
tended first length and thereafter the flow line is moved 
downwardly or to the position designated by the numeral 
3. The addition of lengths of pipe to the first length 22 
is continued with the lowering of the first length until 
position 4 has been reached and the liow line has been 
'landed on the bottom 19. 

Thereafter, sections or joints of pipe may be added 
to the free end 29 of the second length 23 until the 
second length has been extended a sufficient distance 
to reach a selected location which may be on land or 
may be a tank battery supported from a platform or 
which may lead to a vessel. 

Referring now to FIG. l-A, the structure 11 shows 
the flow line 23 lowered to bottom 19 and extending to 
a fixed support which may be a structure 3€) supporting 
a platform 31. The platform may support a tank battery 
or may provide a location for flowing the hydrocarbons 
into a vessel moored nearby. 

Referring now to FIG. l-B, the structure 11 is shown 
in a body of water 12 with the ñow line 21 landed on 
bottom 19. In this particular instance, however, the 
second length 23 of the flow line 21 is supported by means 
of a clamp, such as 25, connected to a flexible line 26 
which, in turn, is attached to a helicopter, such as 32. 
As lengths of pipe are attached to the free end 29, the 
helicopter may pay out line 26 and lower the second 
length 23 to bottom 19. 

Referring now to FIGS 2 and 3, the structure 11 is 
shown in more detail with the extended first length 22 
of the fiow line 21 extended to water bottom. The first 
length 21 is connected by a connection 33 containing a 
valve 34 to a Christmas tree 35 on the production cellar 
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17. Thus, production from the cased well may then 
proceed the ñow line 21 to a selected point which may 
be on shore or a vessel. In these figures of the draw 
ing, the clamps 36, which connect the pipe added to 
the first length 22, are shown more clearly. The clamps 
36 are also shown more clearly in FIG. V3, along with 
the cross braces 14 .and the horizontal braces 15. It is 
to be noted that the curved flow line 21 has a bracing 
member 37 at the curved portion thereof. 

Referring now to FIGS. 4 and 5, a horizontal brace 
15 is shown in cross section, which is connected by a 
lconnecting means 38 to the vertical rail 2t). The first 
length 22 of the flow line 21 is shown arranged in a 
clamp means 39, which is connected to a T-shapedmem 
ber or guide shoe 40, which is arranged in the rail 20, 
as illustrated more clearly in FIG. 5. The clamp 39 
is comp-rised of a first member 41, which is affixed to 
the T-shaped member 40, and a second member 42, which 
is connected to the member 41 by threaded bolts 43. 

Referring now to FIG. 5, it will be seen that the guide 
rail 2d is formed to receive the T-shaped member d() for 

The 
sectionalized clam-p 39 is strengthened by brackets 44. 

It is to be noted that the guide rail 2G is provided with 
set screws d5 which are adapted to bea-r against the -head 
of T-shaped member ¿it? such that the T-shaped member 
4t) may be fixed within the guide rail 20. 

Thus, in accordance with the present invention, the 
flow line 21 may be clamped, if desired, at any of the 
.positions shown in FIG. l or at intermediate positions, 
but preferably it will be lowered to water bottom or to 
some fixed point adjacent water bottom. 

Although it may be preferred to support the free end 
of the second length while the flow line is lowered to 
water bottom on the structure supporting the well, it 
may be desirable, under some circumstances, to have 
the free end onßbottom or extending to a ñxed support 
as shown in FIG. l-A or extending to land. 

It will be cleai from the foregoing description taken 
with the drawing that the present invention is quite 
advantageous and useful in that placing the fiow line may 
be conducted substantially without the use of divers, 
excepting perhaps for adjusting the set screws 45 or 
tightening same, if desired, or for inspection of the job. 
The nature and objects of the present invention, having 

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

-1. A method for placing a fiow line on a well supported 
by a st-ructure extending from above water surface to 
water bottom, which comprises arranging a first length 
Yof said fiow line for longitudinal movement on said 
structure while supporting a second length of said flow 
line at least at its free end, connecting to the free end 
of said first length a sufficient length of pipe to extend 
the length of said first length such that the extended 
length is sufiicient to reach from above water surface 
to water bottom, lowering said extended first length to 
water bottom while continuing to support said second 
length, and then connecting the free end of the extended 
first length to said well. 

2. A method in accordance with claim 1 in which the 
second length is supported from the water surface. 

3. A method in accordance with claim 2 in which the 
second length is supported by a fioating vehicle. 

4. A method in acordance with claim 2 in which the 
second length is supported by a support resting on water 
bottom. 

5. A method in accordance with claim 1 in which the 
second length is supported by land. 

6. A method in accordance with claim 1 in which the 
second length is supported by a fiying vehicle. 

7. A method for connecting a well having a wellhead 
supported by a structure extending from above water sur 
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face to water bottom to a curved flow line, a first length 
of said flow line being relatively short as compared to a 
second length of said fiow line, which comprises arrang 
ing the first length of said fiow line for longitudinal move 
ment on said structure while supporting the second length 
of said fiow line at least at its free end, connecting to the 
free end of said first length a sufiicient length of pipe to 
extend the length of said first length such that the ex 
tended length is sufiicient to reach from above water sur 
face to water bottom, lowering said extended first length 
to Water bottom while continuing to support said second 
length, and then connecting the free end of said extended 
first length to said wellhead. 

8. A method for connecting a well having a wellhead 
supported by a structure extending from above water sur 
face to water bottom to a curved fiow line, a first length of 
said flow line being relatively short as compared to a 
second length of said fiow line, which comprises arrang 
ing the first length of said fiow line for longitudinal move 
.ment on said structure while supporting the second length 
of .said flow line at least at its free end from the water 
surface, connecting to the free end of said first length a 
sufficient length of pipe to extend the length of said first 
length such that the extended length is sufficient to reach 
from above water surface to water bottom, lowering said 
extended first length to water bottom while continuing to 
support said second length, and then connecting the free 
end of said extended first length to said wellhead. 

9. A method for connecting a well having a wellhead 
supported by a structure extending from above water sur 
face to water bottom to a curved flow line, a first length 
of said fiow line being relatively short as compared to a 
second length of said fiow line, which comprises arrang 
ing the first length of said flow line for 'longitudinal move 
-ment on said structure while .supporting the second length 
of said flow line at least at its free end, connecting to the 
-free end of said first length a sufiicient number of lengths 
of pipe to extend the length of said first length such that 
the extended length is sufficient to reach from above water 
surface to water bottom, lowering said extended first 
length as each length of pipe is added until water bottom 
is reached while continuing to support said second length, 
and then connecting the free end of said extended first 
length to said wellhead. 

1t). A method for connecting a well having a wellhead 
supported by a structure extending from above water sur 
face to water bottom to a curved flow line, a first length 
of said flow line being relatively short as compared to a 
second length of said fiow line, which comprises arrang 
ing the first length of said fiow line for longitudinal move 
«ment on said structure while supporting the second length 
of said fiow line at least at its free end from the Water sur 
face, `connecting to the free end of said first length a 
suñicient number of lengths of pipe to extend the length 
of said first length such that the extended length is sufri 
cient to reach from above Water surface to water bottom, 
lowering said extended first length as each length of pipe 
is added until water bottom is reached while continuing 
to support said second length, and then connecting the 
free end of said extended first length to said wellhead. 

11. A method for placing a curved ñow line on a well 
having a wellhead supported by a structure extending 
from above water surface to water bottom, a first length 
of said flow line being relatively short as compared to a 
second length of said flow line, which comprises arrang 
ing the first length of said flow line for longitudinal move 
ment on said structure while supporting the second length 
of said flow line at least at its free end, connecting to the 
free end of said first length a sufficient length of pipe to 
extend the length of said first length such that the extended 
length is sufiicient to reach from above water surface to 
water bottom, lowering said extended first length to water 
bottom while continuing to support said second length, 
connecting to the free end of the second length a sufiicient 
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length of pipe to extend the length or" the second length to 
a seiected point, and connecting the ire-e end of said ex 
tended first length to said wellhead. 

12. A method in accordance with claim 11 in which 
the selected point is on shore. 

13. A method for connecting a Well having a weilhead 
supported by a structure extending from above water sur 
face to Water bottom to a curved llow line, a lirst length 
of said now line being relatively short as compared to a 
second length of said tlow line, which comprises arrang 
ing the first length of said flow line for longitudinal move 
ment on said structure while supporting the second length 
of said íiovv line at least at its free end, connecting to the 
free end of said ñrst length a suñicient length of pipe to 
extend the length of said first length such that the extended 
length is sufficient to reach from above Water surface to 
Water bottom, lowering said extended first length to water 
bottom While continuing to support said second length, 
connecting the free end of said extended Íirst length to 
said Wellhead, and connecting the free end of said second 
length with a suñicient length of pipe sufficient to extend 
the length of the second length to a selected point. 

14. A method for placing a fiow line on a Well sup 
ported by a structure extending from above Water surface 
to water bottom, which comprises arranging a Íirst length 
of said ñow line for longitudinal movement on said strnc 
ture, connecting to the free end of said ñrst length a suffi 
cient length of pipe to extend the length of said lirst length 
such that the extended length is suliicient to reach from 
above Water surface to Water bottom, lowering said ex 
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tended lirst length to water bottom, and then connecting 
the free end of the extended lirst length to said well. 

15, A method in accordance with claim 14 in which 
the ñow line is curved. 

16. A method for connecting a pipe line to a Well ex 
tending to a submarine formation from an offshore struc 
ture in a body of Water which comprises arranging a con 
duit on said structure having an end connected to said pipe 
line and a free end, moving said conduit from a first posi 
tion to a second position on said structure while extending 
the length of said free end until said conduit extends from 
a point at least adjacent water bottom to a point at least 
adjacent water surface, and ̀ then connecting said free end 
to said Well. 

17. A method in accordance with claim 14 in which 
the first length of said flow line is relatively short and ex 
tends in one direction as compared to a second length of 
said flow line which extends in another direction. 
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