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4 Claims 

ABSTRACT OF THE DISCLOSURE 

This speci?cation discloses apparatus for providing a 
life-sustaining environment in an area adjacent to and 
surrounding a submerged production wellhead. The ap 
paratus comprises a base structure including an upper 
and lower base connected by an open framework, and a 
chamber mounted on the base capable of retaining air. 
The base structure is either mounted directly on the ma 
rine bottom, if the respective wellhead is located just 
above the marine bottom, or the base structure may be 
?xed to a caisson structure above the marine bottom, if 
the wellhead is a?’ixed atop such a caisson structure for 
spacing the wellhead above the marine bottom at a con 
venient diving depth. The chamber is mounted on top of 
the base and has a scalable entry port above the lower 
end thereof. The chamber may also be open at the lower 
end so that a diver-workman can enter through the 
framework of the base structure which spaces the cham 
ber at least far enough above the marine bottom for such 
a diver-workman to enter. Means is provided for provid 
ing a breathable atmosphere inside the chamber when 
maintenance operations are necessary. This last stated 
means can be an air hose connected to a port extending 
through the wall of the chamber or, if the lower end of 
the chamber is open, an air hose may be extended there 
through, the other end of the hose being ‘connected to an 
air pump on a surface vessel ?oating above. In some 
instances the chamber may be releasable from the base 
structure so that it can be lifted to the surface to serve 
a second function, that of a traveling chamber to trans 
port a workman to the wellhead. When the wellhead is 
not being serviced, the chamber can be ?lled with a pro 
tective ?uid to prevent an attack on the wellhead by sea 
water and/ or undersea life. 

The invention relates to a facility for servicing a sub 
merged production wellhead, more particularly to a fa 
cility capable of permitting a workman to service the 
submerged wellhead without being restricted by personal 
life-sustainin g equipment. 

In coastal offshore waters where ?uid mineral deposits, 
i.e., oil exists in the subaqueous formations underlying 
the marine bottom, it is usually inconvenient, and many 
times impractical, to complete a well above the surface 
of the body of water. In such instances the well can be 
completed near the marine bottom and the minerals pro 
duced through ?ow lines connected to the submerged 
wellhead. Although a submerged production wellhead 
design may successfully overcome some of the design 
problems previously encountered when the wellhead is 
extended above the surface, for example, the forces on 
the wellhead and the depending casing, caused by the 
action of waves on the wellhead, new problems are cre 
ated in ‘conjunction with the servicing thereof. Being sit 
uated near the bottom of a body of sea water, the well 
head is in a hostile environment. It is under continuous 
attack from marine life and the corrosive effects of 
the salt water itself. The equipment must be checked pe 
riodically, crustaceous deposits removed, and corroded 
equipment replaced. 

Although robot equipment ‘has been suggested for serv 
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icing submerged wellheads, it has been found that a 
workman can do a more e?icient job in a shorter time, 
particularly if he is not encumbered by personal life 
sustaining equipment, such as a diving suit, or limited by 
the time in which he can work at the required depth. There 
fore, one of the new problems created by having the 
wellhead near the bottom is how to provide an environ 
ment in which a man can work on the submerged well 
head without personal Ilife-sustaining equipment. Another 
is how to protect the production wellhead from the hos 
tile environment. 

Accordingly, it is an object of this invention to create 
an environment, at a submerged wellhead, in which a 
man can work on the wellhead without the encumber 
ing restrictions of personal life-sustaining equipment. 

It is another object of the invention to provide a well 
servicing facility with a base structure surrounding the 
submerged well casing, on which a diver may work 
when servicing the wellhead, and which may serve as 
support for an air chamber enclosing the production well 
head itself. 

It is a further object of the invention to provide a 
wellhead servicing facility which is designed to allow 
a diver-workman lowered to the production wellhead to 
work thereon without personal life-sustaining equipment. 

It is another object of the invention to provide a 
method for servicing a submerged production wellhead 
with a diver-workman including having the diver-work 
man enter the air chamber from the surrounding water, 
seal the chamber, and provide a life-sustaining atmos 
phere in the chamber whereupon the diver-workman can 
remove his personal ‘life-sustaining equipment before serv 
icing the production wellhead equipment. 

It is still a further object of the invention to provide 
a protective environment for the production wellhead to 
reduce maintenance time. 

All the objects and advantages of the invention will be 
come apparent from the following description and from 
the accompanying drawings in which: 
FIGURE 1 is a side elevational view of the produc 

tion wellhead servicing facility of the present invention 
which includes a base structure and an air chamber, the 
base structure being shown through section line 1—1 as 
indicated in FIGURE 2; 
FIGURE 2 is a top plan view of the base structure, 

taken through line 2—2 of FIGURE 1, illustrating the 
framework of the base structure designed to support the 
air chamber. 

In accordance with the present invention, a hollow air 
retaining chamber encases a production wellhead of a 
completed well and is supported on a base structure. The 
base structure consists of an open framework and is 
anchored by a number of shear plates or spuds rigidly 
?xed thereto, and driven into the marine bottom. Also, 
casting slips are operatively connected between the base 
structure and the well casing, below the wellhead, to help 
anchor the structure when the chamber is evacuated of 
water and ?lled with air. In this connection, the term 
“air” is used in the generic sense to connote any breath 
able mixture of gases. A walk-around platform circum 
scribes the base structure at the upper end of the frame 
work beneath the base of the air chamber. 
The air chamber is a vertical cylinder surrounding the 

well head and closed at least at its upper end. The air 
chamber, being spaced from the marine bottom on the 
open framework of the base structure, is situated so that 
a diver-workman can enter through an opening in the 
bottom thereof. A sealable emergency manhole or entry 
port is formed in the air chamber to permit a man to 
escape from the enclosed space if the lower end of the 
air chamber becomes blocked. If the manhole emergency 
entry port is used to gain entrance to the air chamber, 
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air must be reintroduced and the water expelled, before 
the workman can remove his personal life-sustaining 
equipment in preparation for starting theservicing opera 
tion. While in the usual case the air chamber bolts or 
otherwise rigidly connects to the base structure, the air 
chamber may be releasably connected to the base struc 
ture so that the chamber can be raised to the surface at 
will. A workman can then descend with the chamber, 
obviating the need for personal life-sustaining equipment 
at any stage. In another embodiment, the air chamber is 
bolted permanently to the supporting structure and when 
not in use, as a means to permit a diver-workman to serv 
ice the wellhead Without personal life-sustaining equip 
ment, is ?lled with a light oil or some other substance 
which deters marine life from attacking the production 
wellhead and prevents the corrosive action of the salt 
water upon the metal parts thereof. 

Referring now to the drawings, a submerged well serv 
icing facility, generally designated 10, consisting of a base 
structure 12 and a substantially cylindrical air chamber 
14, is shown surrounding a well casing 18, extending up 
from beneath the marine bottom 20 and a submerged pro 
duction wellhead 16 capping the well casing 18. The base 
structure 12 consists of a framework of beams forming 
parallel octagonal bases, a lower base 22 and an upper 
base 24, spaced apart by a number of ?xed struts 26 con 
verging upwardly from the larger, lower base 22 to the 
smaller, upper base 24. A flow line 27 for the produced 
minerals, and any other necessary lines connected to the 
wellhead 16, exits from the enclosed air chamber 14 
through an opening in the bottom thereof and through the 
open framework ‘of the base structure to production facili 
ties (not shown). A casing slip assembly 28, which is 
adapted to grip the well casing 18 adjacent the bottom 20 
is centrally mounted within the base structure 12 by 
means of diverging struts 30 extending upwardly from 
the perimeter of the casing slip 28 to the perimeter of 
the upper base 24. The base structure 12 is also anchored 
on the marine bottom 20 by means of a number of integral 
spuds 32 depending vertically from the lower base 22 
and driven into the formations underlying the marine 
bottom 20. Between the spuds 32 and the casing slip as 
sembly 28, the platform 12 and air chamber 14 are se 
curely positioned adjacent the marine bottom 20, below 
the surface of the body of water. To overcome the buoy 
ancy of the air chamber 14, additional weight, such as 
scrap iron, may be attached to the framework of the 
base structure 12. 
The cylindrical air chamber 14 is ?xed atop the upper 

base 24 adjacent an encircling walk-around platform 34, 
welded to the base structure 12 and extending radially 
outward several feet therefrom to provide a solid footing 
for a diver-workman servicing the wellhead 16. A ?oor 
ing (not shown) may be included between the bottom of 
the air chamber 14 and the upper base 24 for a diver 
workman to stand on within the air chamber 14. A cover 
36, serving to seal releasably entry port 38, formed in 
the upper end of chamber 14, enables a diver-workman to 
enter the air chamber 14 while the chamber 14 is sub 
merged and ?lled with water, or other fluids, as later 
discussed. The lower end of a buoy line 39 is ?xed to the 
upper end of the air chamber 14 and is connected, at its 
upper end (not shown) to a buoy for locating the air 
chamber 14 from the surface. 
An air hose (not shown), terminating with a quick re 

lease coupling, as well known in the art, is adapted to 
be operatively connected to the interior of the chamber 
14 by a port 40, extending through the outer wall thereof. 
The port 40 is located in a position where it may be 
reached by a diver (not shown) standing on the walk 
around 34, enabling the diver-Workman to couple the air 
hose to the port 40 to introduce air into or circulate air 
through the chamber 14 under the control of pumps on 
the surface (not shown). If the chamber 14 is bottomless, 
or at any rate is not completely closed, the air lhose may 
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4 
alternatively extend up into the chamber 14 from be 
neath (not shown). It would be necessary to have an un 
broken ?ooring only if the wellhead 16 were deeply sub 
merged in the water and it would be desirable to have the 
air in the chamber at less pressure than the water at the 
working depth. 
The base structure 12 is anchored in place prior to the 

completion of the Well (not shown) and may even be an 
chored in place prior to drilling the well, being used as a 
guide means for stabbing in the well casing 18. In any 
event base structure 12 must be in place before produc 
tion wellhead 16 is connected to the well casing 18, while 
the air chamber 14 bolts in place after the well is com 
pleted and the well casing 18 is capped by the production 
wellhead 16. The walk-around 34 may be used by a diver 
workman for connecting up the wellhead 16 prior to the 
introduction of the air chamber 14, since the submerged 
land adjacent the wellhead 16 is often too soft to pro 
vide suitable footing, or the top of the well casing 18 may 
be too far above the marine bottom 20 to permit instal 
lation of the production wellhead 16 by a diver-workman 
standing thereon. The air chamber 14 secures rigidly to 
the upper base 24, as discussed above, or connects thereto 
by a number of releasable locks 42. If the air chamber 14 
releasably connects to the base structure 12, it may be 
brought to the surface for a workman to enter thereinto 
without the aid of any diving apparatus; the entry port 38 
and cover 36 can then be relegated to function only as an 
emergency escape hatch. In this instance the chamber 14 
is brought to a position above the surface and is then 
ballasted with enough weight so distributed that it will 
remain in the vertical position as it is lowered through 
the water ?lled with air. As the chamber 14 approaches 
the well the diver-workman inside can guide it over the 
production wellhead 16, or a number of the various types 
of guide ropes, or stab-in connections, as shown in the 
prior art, can be used for guiding the air chamber 14 
into connection with the base structure 12. If a ?oor is 
constructed on the upper base 24, and sealed to the well 
casing 18, a circumferential seal (not shown) may also 
be included around the base of the chamber 14 to provide 
a watertight connection therebetween, or it may be open 
beneath the air chamber 14, with air pressure therewithin 
keeping the water out. Of course, with the air chamber 14 
also providing underwater transportation, the releasable 
locks 42 would be therewithin to obviate need for any 
operations to be performed in the open water. 
An air chamber 14 of the permanently ?xed type, may 

be used, when not occupied by a diver-workman, as an 
environmental shield containing oil or a noncorrosive gas 
for preventing an attack on the production wellhead 16 
by the corrosive action of the sea water and/ or by 
barnacles, or other types of undersea life which will 
quickly cover an exposed device and cause heavy forma 
tions on and extensive damage to the wellhead 16. 
A wellhead servicing facility 10, such as discussed 

herein, is designed for use in oifshore or costal areas 
where the water is approximately 100 feet or so deep. 
There is no reason, however, why it cannot also be used 
when the water is much deeper, even 1500 feet. Such a 
servicing facility 10 may also be used where the water is 
extremely deep but the well is completed at a point con 
siderably above the ocean ?oor. In such an instance a 
large submerged caisson or support structure would ex 
tend from the ocean ?oor to the lower base 22, or the 
base structure 12 could be held in position solely by cas 
ing slips connected to the well casing 18. 
Although the present invention has been described in 

connection with details of the speci?c embodiments there 
of, it is to be understood that such details are not intended 
to limit the scope of the invention. The terms and expres 
sions employed are used in a descriptive and not a limit 
ing sense and there is no intention of excluding suoh 
equivalents, in the invention described, as fall within 
the scope of the claims. Now having described the ap 
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paratus and methods herein disclosed, reference should 
be had to the claims which follow. 
What is claimed is: 
1. A servicing facility for a submerged wellhead lo 

cated above a marine bottom and below the surface of a 
body of water, said wellhead being operatively connected 
to a well casing extending beneath said bottom of said 
body of water, comprising an air-retaining chamber, the 
weight of said chamber being supported beneath said 
surface on a base structure in a position in which said 
chamber encases said wellhead, said base structure having 
at least one casing slip assembly means encircling and 
gripping said well casing below said wellhead whereby 
said chamber is held in position by said base struc 
ture when said chamber is buoyant as well as when said 
chamber is not buoyant, means for selectively introducing 
air into said chamber to ?ll substantially said chamber 
surrounding said wellhead, and means for permitting a 
workman to enter said chamber whereby a workman can 
service said wellhead without being encumbered by per 
sonal life-sustaining equipment. 

2. Said wellhead servicing facility of claim 1, wherein 
said base structure extends from marine bottom to said 
chamber, and means for anchoring said base structure 
into said marine bottom. 

3. A wellhead servicing facility for a submerged well 
head located above a marine bottom and below the sur 
face of a body of water, said wellhead being operatively 
connected to a well casing extending into a well beneath 
said marine bottom of said body of water, comprising; 
an air-retaining chamber encasing said wellhead and a 
base structure surrounding said well casing below said 
chamber for supporting said chamber; said chamber hav 
ing a cylindrical shape oriented so that its axis of forma 
tion is vertical, a closed upper end of said chamber, an 
entry port in Said closed upper end, a cover for said 
entry port forming an airtight seal therewith when said 
entry port is closed by said cover, means for selectively 
introducing air into said chamber to displace any other 
?uid therewithin; said base structure being constructed of 
an upper base and a lower base surrounding said well 
casing, struts interconnecting said bases to provide an open 
framework, a casing slip assembly rigidly supported within 
said base structure and gripping said well casing to pre 
vent upward movement of said base structure, integral 
spud means depending from said lower base into said 
marine bottom to anchor said base structure, a circular 
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walk-around platform surrounding said base structure 
adjacent said upper base, and means for connecting said 
base structure to said chamber at the lower end thereof. 

4. A servicing facility for a submerged wellhead located 
above a marine bottom and below the surface of a body 
of water, said wellhead being operatively connected to a 
well casing extending beneath said body of Water, com 
prising an air-retaining chamber, said chamber being 
supported beneath said surface on a base structure in a 
position in which said chamber encases said wellhead, a 
circular walk-around platform supported on said base 
structure adjacent the upper end thereof, said walk 
around platform extending outward of said chamber 
when said chamber is supported on said base structure 
whereby said walk-around platform can be used by a 
diver-workman, wearing personal life-sustaining equip 
ment, to connect said chamber to said base structure or 
to connect said wellhead to said casing prior to the in 
stallation of said chamber, means for selectively intro 
ducing air into said chamber to ?ll substantially said 
chamber surrounding said wellhead, and means for per 
mitting a workman to enter said chamber whereby a work 
man can service said wellhead without being encumbered 
by personal life-sustaining equipment. 
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