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ABSTRACT: Offshore oil production system wherein one or 
more buoyant enclosures are submerged adjacent the ground 
and serve as sites for manifolding the oil produced from a plu 
rality of wells. The enclosures contain equipments for separat 
ing the gas from the oil. The oil, after separation of gas, is 
transferred from the enclosures to a common oil storage vessel 
where it is stored prior to transmission to shore. 
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OFFSHORE OIL PRODUCTION METHOD AND 
APPARATUS 

This invention relates to oil production from underwater oil 
?elds, commonly known in the art as offshore oil production. 
The conventional methods of producing oil from o?‘shore 

location involve either the installation of underwater pipelines 
from each well to the shore when the production is within a 
few miles offshore, or the construction of production plat 
forms supported from the ground beneath the water and ex 
tending above the surface thereof. In some instances, particu 
larly when the underwater field is far offshore, oil production 
platfonns are used to collect the oil from the underwater wells 
and then pump it into a pipeline communicating with the 
shore. in other instances, production platforms which include 
associated storage facilities are used to collect, separate the 
waste products from the oil and store the oil until it is either 
pumped into a pipeline or transferred to a tanker. 
The present offshore oil production systems are complex 

and expensive, particularly when the wells are located 150 
feet or more below the surface. In cases where production 
platforms are utilized, they must be designed to support the 
substantial weights of the huge structures which usually pro 
vide not only for oil storage but, in addition, for living quarters 
for personnel as well as for separation equipment, pumping 
equipment and various mechanical handling equipment. The 
platform structures must also be designed to with stand the 
forces of most severe ocean storms. These factors require the 
platforms to employ extremely heavy structural sections, 
resulting in substantial material, fabrication and installation 
costs. The platforms are still vulnerable to damage by surface 
marine traffic as well as by storms, and numerous cases of 
complete loss of the structures as well as of substantial damage 
there to have already been recorded. 

Several additional problems of a major nature are as 
sociated with the use of offshore production platforms. Since 
many production platforms are designed to handle the 
production from 20 or more wells concurrently, a signi?cant 
time delay in beginning production from any of the wells is 
usually required until after the drilling of many wells has been 
completed from the same platform. The reason for this is that 
it ordinarily is extremely hazardous to produce oil from previ 
ously drilled wells from a given platform concurrently with the 
drilling of new wells from the same platform because of the 
possibility of ?res or explosions. The magnitude of this delay 
in production can be substantial, resulting in a serious loss of 
revenue. For example if a typical well requires 1 month of 
drilling time, a platform equipped to produce oil from 20 wells 
would usually delay production from any of the wells for a 
period of as much as 2 years. 
Another major dif?culty is that many areas of the country 

consider offshore platforms unsightly in appearance as well as 
a hazard to marine navigation, and have accordingly passed 
legislation which greatly restricts the number of such plat 
forms permissible within view of the shore. The effect of these 
restrictions is that only the most productive oil ?elds are 
placed into production; frequently, many small oil ?elds with 
known reserves are left untapped. This is particularly 
prevalent when the smaller ?elds are relatively far offshore or 
in relatively deep water. 
An object of the invention is to provide a method and ap 

paratus for producing oil from underwater oil ?elds which 
does not require the use of surface production platforms. 
Another object is to provide an offshore production method 

and apparatus which does not require the use of flow lines 
from each well to the shore. 
A further object is to provide an offshore production 

method and apparatus which is not affected by the full force of 
surface weather conditions. 

Still another object is to provide a method and apparatus 
which is not vulnerable to collision from surface vessels or ob 
jects, e.g., icebergs. 

Yet another object is to provide an apparatus which 
facilitates the production of oil from previously drilled wells 
concurrent with the drilling of additional wells without sub 
stantial hazards of ?re and explosion. 
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2 
Another object is to provide an apparatus which can safely 

operate completely submerged. 
Yet another object is to provide a method and apparatus 

which enables the use of land type wellheads and associated 
equipment of simple construction and lower cost than present 
underwater wellheads and associated equipment. 
A still further object is to provide an apparatus which is 

completely submerged and which includes means for collec 
tion, separation and storage of oil. 
Other objects and advantages of the invention will be ap 

parent from the remaining specification and appended claims. 
In the drawings: 
Fig. l is a perspective view of an apparatus according to the 

present invention for producing oil from one or more un— 
derwater wells; 

FIG. 2 is an enlarged view of an enclosure shown in FIG. 1. 
According to the invention, as offshore production method 

is provided for producing oil from at least one underwater well 
by providing a buoyant oil production assembly adjacent the 
ground. The oil is extracted from the well and ?owed into such 
assembly. The gas is at least partially separated from the oil 
within the production assembly. Thereafter the oil is either 
transferred to a submerged storage zone or discharged into a 
pipeline or tanker for transmission to the shore. 

Preferably, a pressurized nonoxidizing gas is introduced into 
the assembly in order to displace the water therefrom and 
maintain same in a substantially dry condition. In order to pro 
vide a nonexplosive environment in the assembly, the gas in 
troduced should be nonoxidizing and should be introduced in 
sufficient quantity so as to maintain the partial pressure of ox 
ygen within the assembly below 5 percent. Preferably, the gas 
introduced is the gas separated from the oil flowing into the 
assembly. 

Preferably a plurality of oil production assemblies are pro 
vided for a given oil ?eld and, in addition, a separate sub 
merged oil storage zone is provided. Oil can then be trans 
ferred, after gas is at least partially separated therefrom in the 
production assemblies, to this common storage zone prior to 
its transfer to the shore. 

Offshore apparatus for producing oil from an underwater 
well according to the invention is provided and comprises a 
buoyant enclosure positioned adjacent the ground and 
anchored thereto. Conduit means interconnect the un 
derwater well or wells with the enclosure. Since, according to 
the invention, the capsule is buoyant, the means serving to 
hold the same in position will always be in tension. Thus, mas 
sive foundations as required by offshore platforms are not 
required. 
The enclosure contains separation means for separating gas 

from the oil flowing therein as well as means for controlling 
the pressure and oxygen content therein. 

Preferably, each enclosure contains one or more wellheads 
for controlling the oil ?ow from the wells. In addition, a plu~ 
rality of enclosures may serve an oil ?eld. While not limited 
thereto, it is particularly valuable, according to the present in 
vention, to provide a common submerged storage vessel con 
nected by suitable conduit means to the plurality of enclosures 
for storing the separated oil prior to its transmission to the 
shore. 

Referring to the drawings, a buoyant enclosure 10 is shown 
submerged adjacent the ground surface 0 and constitutes a 
buoyant oil production zone. The enclosure 10 is anchored by 
production casing 11. The enclosure 10 is interconnected by 
conduit means 12 to one or more wells W for transferring oil 
produced thereinto, the conduit means 12 terminating in a 
manifold 14 within the enclosure. The wellheads 13 located at 
the well sites may be of simple construction. This is made 
possible by the use of a control system S located within each 
enclosure. Each enclosure contains separation means 16 for 
separating gas from the oil entering same. A portion of the 
separated gas is preferably introduced into each enclosure 10 
in order to maintain the atmosphere in a nonexplosive condi 
tion. This can be done by introducing sufficient gas, such that 
the oxygen partial pressure is maintained below 5 percent. As 
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long as the oxygen partial pressure level is maintained below 
about 5 percent, the system will operate without the hazard of 
fires or explosions. The atmosphere may be regulated by at 
mosphere control means 18 which may include ?lters, 
precipitators, scrubbers, burners, absorption media, fans, gas 
generators, gas analysis equipment, etc. The atmosphere con 
trol means 18 may also have provisions for regulating the total 
pressure within the capsule. If desired, another nonoxidizing 
gas may be introduced into the capsule to control the oxygen 
partial pressure as well as to displace water and thereby main 
tain the enclosures in a substantially dry condition. 
The remaining separated gas from separation means 16 is 

?ared to the water surface through ?are line F or consumed by 
power generation equipment (not shown) located within the 
buoy B. 

Preferably, the oil, after having the gas at least partially 
separated therefrom, is transferred from the enclosures 10 
through means 20 to a common submerged oil storage vessel 
22. The storage vessel 22 is periodically emptied into a tanker 
V through off-loading conduit 24 supported by buoy B. 
Power and control equipment are connected with the enclo 

sures by suitable cables (not shown) from the buoy B. 
The use of the invention as aforedescribed enables the art to 

economically produce oil from offshore locations without sub 
stantial effects from weather conditions or marine traffic, 
since the production zone is submerged. Aesthetic problems 
associated with surface platforms are nonexistent for the same 
reason. 

While the invention has been described in connection with a 
specific system for producing oil from an underwater well, it is 
obvious that many changes may be made in the system without 
departing from the spirit and scope of the invention as de?ned 
in the claims. 
What is claimed is: 
1. Offshore oil production method which comprises: 
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a. providing a buoyant oil production assembly adjacent the 
submerged ground surface, said assembly including a 
control system; 

b. extracting oil from at least one well below the ground and 
transferring same into said assembly; 

. separating gas .in the assembly from the oil transferred 
thereinto; 

d. introducing said separated gas into the assembly in order 
to displace the water therefrom and maintain same in a 
substantially dry condition; 

e. discharging the separated oil from the assembly for 
transfer to the shore; 

f. each of steps (b), (c), (d) and (e) being controlled from 
the surface of the sea by operation of said control system 
in said assembly. 

2. Offshore oil production apparatus which comprises: 
a. a submerged buoyant enclosure positioned adjacent the 
ground and being anchored thereto; 

b. conduit means communicating the enclosure with at least 
one oil well for transferring oil from the well into the en 
closure; 

c. well head means in said enclosure connected to said con 
duit means; 

d. wellhead in the enclosure for separating gas from the oil 
?owing thereinto; 

e. means for introducing said separated gas into said enclo 
sure to displace the water therefrom and maintain same in 
a substantially dry condition. 

f. means for flowing the separated oil out of the enclosure 
for transfer to the shore; 

g. means for controlling the pressure and oxygen content 
within the enclosure; and 

h. means located at the surface for operating, said means 
de?ned in (d), (e), (f), (g), and (h). 


