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Description

FIELD OF INVENTION

[0001] The present invention relates generally to oil
and gas exploration and production, and in a specific,
non-limiting embodiment, to a system and method of in-
stalling and maintaining an offshore exploration and pro-
duction system having an adjustable buoyancy chamber.

BACKGROUND OF INVENTION

[0002] Innumerable systems and methods have been
employed in efforts to find and recover hydrocarbon re-
serves around the world. Atfirst, such efforts were limited
to land operations involving simple but effective drilling
methods that satisfactorily recovered reserves from
large, productive fields. As the number of known produc-
ing fields dwindled, however, it became necessary to
search in ever more remote locales, and to move off-
shore, in the search for new resources. Eventually, so-
phisticated drilling systems and advanced signal
processing techniques enabled oil and gas companies
to search virtually anywhere in the world for recoverable
hydrocarbons.

[0003] Initially, deepwater exploration and production
efforts consisted of expensive, large scale drilling oper-
ations supported by tanker storage and transportation
systems, due primarily to the fact that most offshore drill-
ing sites are associated with difficult and hazardous sea
conditions, and thus large scale operations provided the
most stable and cost-effective manner in which to search
for and recover hydrocarbon reserves. A major drawback
to the large-scale paradigm, however, is that explorers
and producers have little financial incentive to work small-
erreserves, since potential financial recovery is generally
offset by the lengthy delay between exploration and pro-
duction (approximately 3 to 7 years) and the large capital
investment required for conventional platforms and re-
lated drilling and production equipment. Moreover, com-
plex regulatory controls and industry-wide risk aversion
have led to standardization, leaving operators with few
opportunities to significantly alter the prevailing para-
digm. As a result, offshore drilling operations have tradi-
tionally been burdened with long delays between invest-
ment and profit, excessive cost overruns, and slow, in-
flexible recovery strategies dictated by the operational
environment.

[0004] More recently, deepwater sites have been
found in which much of the danger and instability present
in such operations is avoided. For example, off the coast
of West Africa, Indonesia and Brazil, potential drilling
sites have been identified where surrounding seas and
weather conditions are relatively mild and calm in com-
parison to other, more volatile sites such as the Gulf of
Mexico and the North Sea. These recently discovered
sites tend to have favourable producing characteristics,
yield positive exploration success rates, and admit to pro-
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duction using simple drilling techniques similar to those
employed in dry land or near-shore operations.

[0005] However, since lognormal distributions of re-
coverable reserves tend to be spread over a large
number of small fields, each of which yield less than
would normally be required in order to justify the expense
of a conventional large-scale operation, these regions
have to date been underexplored and underproduced
relative to its potential. Consequently, many potentially
productive smaller fields have already been discovered,
but remain undeveloped due to economic considera-
tions. In response, explorers and producers have adapt-
ed their technologies in an attempt to achieve greater
profitability by downsizing the scale of operations and
otherwise reducing expense, so that recovery from small-
er fields makes more financial sense, and the delay be-
tween investment and profitability is reduced.

[0006] For example, in published Patent Application
No. US 2001/0047869 Al and a number of related pend-
ing applications and patents issued to Hopper et al., var-
ious methods of drilling deepwater wells are provided in
which adjustments to the drilling system can be made so
as to ensure a better recovery rate than would otherwise
be possible with traditional fixed-well technologies. How-
ever, the Hopper system cannot be adjusted during com-
pletion, testing and production of the well, and is espe-
cially ineffective in instances where the well bore starts
at a mud line in a vertical position. The Hopper system
also fails to support a variety of different surface loads,
and is therefore self-limiting with respect to the flexibility
drillers desire during actual operations.

[0007] InU.S. Letters PatentNo. 4,223,737 to O'Reilly,
a method is disclosed in which the problems associated
with traditional, vertically oriented operations are ad-
dressed. The method of O’'Reilly involves laying out a
number of interconnected, horizontally disposed pipes in
a string just above the sea floor (along with a blow out
preventer and other necessary equipment), and then us-
ing adrive or aremote operated vehicle to force the string
horizontally into the drilling medium. The O’Reilly system,
however, is inflexible in that it fails to admit to practice
while the well is being completed and tested. Moreover,
the method utterly fails to contemplate functionality dur-
ing production and workover operations. In short, the
O'Reilly reference is helpful only during the initial stages
of drilling a well, and would therefore not be looked to as
a systemic solution for establishing and maintaining a
deepwater exploration and production operation.
[0008] Other offshore operators have attempted to
solve the problems associated with deepwater drilling by
effectively "raising the floor" of an underwater well by
disposing a submerged wellhead above a self-contained,
rigid framework of pipe casing that is tensioned by means
of a gas filled, buoyant chamber. For example, as seen
in prior U.S. Letters Patent No. 6,196,322 B1 to Magnus-
sen, the Atlantis Deepwater Technology Holding Group
has developed an artificial buoyant seabed (ABS) sys-
tem, which is essentially a gas filled buoyancy chamber
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deployed in conjunction with one or more segments of
pipe casing disposed at a depth of between 182 and 274
m (600 and 900 feet) beneath the surface of a body of
water. After the ABS wellhead is fitted with a blow out
preventer during drilling, or with a production tree during
production, buoyancy and tension are imparted by the
ABS to a lower connecting member and all internal cas-
ings. The BOP and riser (during drilling) and production
tree (during production), are supported by the lifting force
of the buoyancy chamber. Offset of the wellhead is rea-
sonably controlled by means of vertical tension resulting
from the buoyancy of the ABS.

[0009] The Atlantis ABS system is deficient, however,
in several practical respects. For example, the '322 Mag-
nussen patent specifically limits deployment of the buoy-
ancy chamber to environments where the influence of
surface waves is effectively negligible, i.e., at a depth of
more than about 152 m (500 feet) beneath the surface.
Those of ordinary skill in the art will appreciate that de-
ployment at such depths is an expensive and relatively
risk-laden solution, given that installation and mainte-
nance can only be carried out by deep sea divers or re-
motely operated vehicles, and the fact that a relatively
extensive transport system must still be installed be-
tween the top of the buoyancy chamber and the bottom
of an associated recovery vessel in order to initiate pro-
duction from the well.

[0010] The Magnussen system also fails to contem-
plate multiple anchoring systems, even in instances
where problematic drilling environments are likely to be
encountered. Moreover, the system lacks any control
means for controlling adjustment of either vertical tension
or wellhead depth during production and workover oper-
ations, and expressly teaches away from the use of lat-
eral stabilizers that could enable the wellhead to be de-
ployed in shallower waters subject to stronger tidal and
wave forces.

[0011] US 4448266 A discloses an offshore explora-
tion and production system and a method of installing
and maintaining an offshore exploration and production
system corresponding to the preambles of independent
claims 1 and 10.

[0012] Thus, there is plainly a widespread need for a
system and method of disposing an offshore wellhead in
a manner such that drillers can adjust both the depth of
a wellhead and the vertical tension applied to associated
pipe casing throughout the duration of exploration and
production operations. There is also a need for an ad-
justable buoyancy chamber system capable of maintain-
ing approximately constant vertical tension on an asso-
ciated drilling or production string, and adjusting either
the height of a wellhead at any time during exploration
and production by releasing additional lengths of tension
line from a buoyancy chamber height adjustment mem-
ber. There is also a need for an offshore exploration and
production system that flexibly admits to use in connec-
tion with both deepwater and shallow target horizons,
without necessarily being configured to conform to any
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particular operational depth.

SUMMARY OF INVENTION

[0013] The above mentioned needs are satisfied by a
system and method of establishing an offshore explora-
tion and production system according to independent
claims 1 and 10. The invention provides such system and
method, in which a well casing is disposed in communi-
cation with an adjustable buoyancy chamber and a well
hole bored into the floor of a body of water. A lower con-
necting member joins the well casing and the chamber,
and an upper connecting member joins the adjustable
buoyancy chamber and a well terminal member. The
chamber’s adjustable buoyancy enables an operator to
vary the height or depth of the well terminal member and
to vary the vertical tension imparted to drilling and pro-
duction strings throughout exploration and production
operations. Also provided is a system and method of ad-
justing the height or depth of awellhead while associated
vertical and lateral forces remain approximately con-
stant. A variety of well isolation members, lateral stabi-
lizers and anchoring means, as well as several methods
of practicing the invention, are also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a side view of an offshore exploration and
production system in which an adjustable buoyancy
chamber is employed to adjust the height or depth
of an associated well terminal member.

Fig. 2A and 2B are side views of an offshore explo-
ration and production system, in which lateral and
vertical forces on an adjustable buoyancy chamber
are held approximately constant while the height of
an associated well terminal member is adjusted by
releasing additional lengths of tension line.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Referring now to the specific, non-limiting em-
bodiment of the invention depicted in Figure 1, an off-
shore exploration and production system is provided,
comprising a well casing 2 installed in communication
with a submerged well 1 and an adjustable buoyancy
chamber 9, wherein a lower connecting member 5 is dis-
posed between the well casing and the adjustable buoy-
ancy chamber. In a presently preferred embodiment, the
well 1 is accessed from above by means of a well hole
3 that has been bored into an associated sea floor sur-
face. In a typical embodiment, a well casing 2 is set into
the hole in afirm and secure manner, and then cemented
into place using known downhole technology. In other
embodiments, a well casing is securely set into the well
hole 3, and a fluid transport member, such as a smaller-
diameter pipe or pipe casing, is inserted into well casing
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2.0nce adesired fithas been achieved, the outer surface
of the fluid transport member is cemented or set with a
packer to the inner surface of the well casing. Those of
ordinary skill in the art will appreciate that while the em-
bodiment described above refers to but a single well, the
offshore exploration and production system disclosed
herein can be readily adapted to simultaneously work
multiple neighboring wells without departing from the
scope of the invention.

According to a one embodiment, a well isolation member
4 is disposed between well casing 2 and a lower con-
necting member 5. In some embodiments, well isolation
member 4 comprises one or more ball valves, which, if
lower connecting member 5 is removed, can be closed
so that the well is effectively shut in. In further embodi-
ments, well isolation member 4 comprises a blowout pre-
venter or a shear ram that can be maintained in either
an open or closed position in order to provide access to,
or to instead shut in, the contents of well 1.

[0016] In other embodiments, lower connecting mem-
ber 5 further comprises one or more receiving members
disposed to receive an attachment member disposed on
well isolation member 4. In an alternative embodiment,
lower connecting member 5 comprises an attachment
member for attaching said lower connecting member 5
to areceiving member disposed on well isolation member
4. Methods and means of securely fastening lower con-
necting member 5 to well isolation member 4 are known
to those of ordinary skill in the art, and may comprise one
or more of a wide variety of fastening techniques, e.g.,
hydraulic couplers, various nut and bolt assemblies,
welded joints, pressure fittings (either with or without gas-
kets), swaging, etc., without departing from the scope or
spirit of the present invention.

[0017] Likewise, lower connecting member 5 may
comprise any known connecting means appropriate for
the specific application contemplated by operators. For
example, in various embodiments, lower connecting
member 5 comprises one or more of segments of riser,
riser pipe, and/or pipe casing. In some embodiments,
lower connecting member 5 comprises a concentric ar-
rangement, for example, a fluid transport member having
a smaller outer diameter than the inner diameter of a pipe
casing in which the fluid transport member is housed.
[0018] In further embodiments, lower connecting
member 5 is disposed in communication with one or more
lateral stabilizers 6, which, when deployed in conjunction
aplurality of tension lines 7, effectively controls horizontal
offset of the system. By utilizing the buoyant forces of
adjustable buoyancy chamber 9, lower connecting mem-
ber 5 is drawn taut and held in a stable position.

[0019] Inan alternative embodiment, one or more sta-
bilizers 6 control horizontal offset of lower connecting
member 5, and the height or depth of an associated well
terminal member 14 is adjusted by varying the length of
upper connecting member 12. In some embodiments,
the vertical tension of lower connecting member 5 is held
approximately constant while the height or depth of well
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terminal member 14 is adjusted. In further embodiments,
the height or depth of well terminal member 14 is held
approximately constant, while the vertical tension impart-
ed by adjustable buoyancy chamber 9 on lower connect-
ing member 5 is adjusted. In still further embodiments,
the height or depth of well terminal member 14 and the
vertical tension applied to lower connecting member 5
are held approximately constant, while lateral adjust-
ments are performed using lateral stabilizer 6 and one
or more of tension lines 7.

[0020] Incertainembodiments, one or more lateral ten-
sion lines 7 are individually adjustable, whereas in other
embodiments, the tension lines 7 are collectively adjust-
able. In further embodiments, one or more tension lines
7 are both individually and collectively adjustable. In still
further embodiments, the one or more lateral stabilizers
6 are disposed in communication with a tension meas-
uring means, so that a fixed or predetermined amount of
lateral tension can be applied to lower connecting mem-
ber 5 in order to better control system offset. In some
embodiments, the tension lines 7 are anchored to the
sea floor by means of an anchoring member 8, for ex-
ample, a suction type anchor, or alternatively, a mechan-
ical or conventional deadweight type anchor.

[0021] In a presently preferred embodiment, adjusta-
ble buoyancy chamber 9 is approximately annular in
shape, sothatlower connecting member 5 can be passed
through a void longitudinally disposed in a central portion
of the device. In further embodiments, adjustable buoy-
ancy chamber 9 further comprises a plurality of inner
chambers. Instill further embodiments, each of the cham-
bers is independently operable, and different amounts of
air or gas (or another fluid) are disposed in the chambers
to provide greater adjustable buoyancy control. In one
example embodiment, adjustable buoyancy chamber 9
further comprises a fluid ballast that can be ejected from
the chamber, thereby achieving greater chamber buoy-
ancy and lending additional vertical tension to lower con-
necting member 5. Those of ordinary skill in the art will
appreciate that many appropriate fluid ballast can be
used to increase or retard buoyancy; for example, com-
pressed air is an appropriate fluid that is both inexpensive
and readily available.

[0022] In some embodiments, adjustable buoyancy
chamber 9 further comprises a ballast input valve, so that
a fluid ballast can be injected into the chamber from an
external source, for example, through an umbilical line
run to the surface or a remote operated vehicle, so that
an operator can deliver a supply of compressed gas to
the chamber via the umbilical, thereby adjusting buoy-
ancy characteristics as desired. In other embodiments,
the fluid input valve is disposed in communication with
one or more pumps or compressors, so that the fluid bal-
last is delivered to the chamber under greater pressure,
thereby effecting the desired change in buoyancy more
quickly and reliably.

[0023] In other embodiments, adjustable buoyancy
chamber 9 further comprises a ballast output valve, so
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that ballast can be discharged from the chamber. In in-
stances where air or another light fluid is injected into the
chamber while water or another heavy liquid is dis-
charged, the chamber will become more buoyant and
increase vertical tension on lower connecting member 5.
Conversely, if water or another heavy liquid is injected
into the chamber while air is bled out, the chamber will
lose buoyancy, thereby lessening vertical tension on low-
er connecting member 5.

[0024] In alternative embodiments, the ballast output
valve is disposed in communication with one or more
pumps or compressors, so that ballast is ejected from
the chamber in a more reliable and controlled manner.
In some embodiments, the ballast output valve is dis-
posed in communication with an umbilical, so that ballast
ejected from the chamber can be recovered or recycled
at the surface. In any event, a principle advantage of the
present invention is that adjustments to the chamber’s
buoyancy and tensioning properties, and the ability to
control the height of the well terminal member 14, can
be performed at any time during either exploration or pro-
duction, due to the various ballastinput and output control
means disposed about the body of the chamber.

[0025] In further embodiments, adjustable buoyancy
chamber 9 is further disposed in communication with one
or more tension lines 10 provided to anchor the adjust-
able buoyancy chamber to the sea floor. As before, ten-
sion lines 10 are anchored to the sea floor using known
anchoring technology, for example, suction anchors or
dead weight type anchors, etc. The one or more tension
lines 10 can also provide additional lateral stability for
the system, especially during operations in which more
than one well is being worked. In one embodiment, the
one or more tension lines 10 are run from the adjustable
buoyancy chamber 9 to the surface, and then moored to
other buoys or a surface vessel, etc., sothat even greater
lateral tension and system stability are achieved. In fur-
ther embodiments, the tension lines 10 are individually
adjustable, whereas in other embodiments, the tension
lines 10 are collectively controlled. In still further embod-
iments, the one or more tension lines 10 are both indi-
vidually and collectively adjustable.

[0026] In one example embodiment, adjustable buoy-
ancy chamber 9 is disposed in communication with a
vertical tension receiving member 11. In another embod-
iment, the vertical tension receiving member 11 is
equipped with a tension measuring means (e.g., a load
cell, strain gauge, etc.), so that vertical tension applied
to lower connecting member 5 is imparted in a more con-
trolled and efficient manner.

[0027] In another embodiment, the buoyant force ap-
plied to tension receiving member 11 is adjusted by var-
ying the lengths of tension lines 10, while the buoyancy
of adjustable buoyancy chamber 9 is held approximately
constant. In a further embodiment, the buoyancy of ad-
justable buoyancy chamber 9 is controlled by means of
one or more individually selectable ballast exhaust ports
disposed about the body of the chamber, which vent ex-
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cess ballast fluid to the surrounding sea. In still further
embodiments, the open or closed state of the ballast ex-
haust ports are individually controlled using port control-
lers known to those of ordinary skill in the art (e.g., plugs,
seacocks, efc.)

[0028] In a presently preferred embodiment, the sys-
tem is disposed so that a well terminal member 14 in-
stalled above buoyancy chamber 9 is submerged to a
depth at which maintenance and testing can be carried
out by SCUBA divers using lightweight, flexible diving
equipment, for example, at a depth of about 30 to 91 m
(100 to 300 feet) beneath the surface. In some embodi-
ments, the well terminal member 14 is submerged only
to the minimum depth necessary to provide topside ac-
cess to the hulls of various surface vessels servicing the
well, meaning that well terminal member 14 could also
be disposed at a much shallower depth, for example, a
depth of about 15 to 30 m (50 to 100 feet). In alternative
embodiments, well terminal member 14 is disposed at
depths of less than 15 m (50 feet), or greater than 91 in
(300 feet), depending upon the actual conditions sur-
rounding operations. In still further embodiments, well
terminal member 14 is disposed either at the surface or
above the surface of the water, and a blowout preventer
or a production tree is installed by workers operating
aboard a service platform or surface vessel. This "damp
tree" model avoids the need to assemble long subsurface
riser stacks, as would generally be required during deep-
water operations. Moreover, disposing the well terminal
member at or near the surface also permits testing and
maintenance to be carried out by SCUBA divers or sur-
face crews, without the need for expensive and time-
consuming remote operated vehicle operations.

[0029] In some embodiments, well terminal member
14 further comprises either a blowout preventer or a pro-
duction tree. In a presently preferred embodiment, how-
ever, well terminal member 14 further comprises a com-
bined blowout preventer and production tree assembly
configured so as to facilitate simplified well intervention
operations.

[0030] Insome embodiments, lower connecting mem-
ber 5 terminates within the void formed in a center portion
of the annular chamber 9, at which point an upper con-
necting member 12 becomes the means by which fluids
are transported up to the wellhead. In other embodi-
ments, lower connecting member 5 does not terminate
within the void formed in a center portion of the annular
chamber, but instead runs through the void and is sub-
sequently employed as an upper connecting member 12
disposed between the chamber and the wellhead. In oth-
er embodiments, a vertical tension receiving member 11
is disposed between the buoyancy chamber 9 and upper
connecting member 12, so that the chamber’s buoyant
forces are transferred to the vertical tension receiving
means 11, thereby applying vertical tension to the drilling
or production string extended below the chamber.
[0031] In further embodiments, upper connecting
member 12 further comprises a well isolation member
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13, e.g., one or more ball valves or blowout preventers,
used to halt fluid flow in the event that well terminal mem-
ber 14 is either removed or disabled, for example, during
testing and maintenance operations. Those of ordinary
skill in the art will appreciate that the precise types and
exact locations of isolation valves 13 employed in the
system are variable and flexible, the only real require-
ment being that the valves are capable of allowing or
preventing fluid flow from the well 1 during periods in
which testing or maintenance, or even an emergency
safety condition, are present.

[0032] For example, well terminal member 14 can be
equipped with a production tree so that a production hose
disposed on a surface vessel can be attached to the sys-
tem and production can commence. Alternatively, well
terminal member 14 can terminate in a blowout prevent-
er, so that the well will not blow out during drilling oper-
ations. In other embodiments, well terminal member 14
terminates in a combined production tree and blowout
preventer assembly to facilitate simplified well interven-
tion operations.

Turning now to the specific, non-limiting embodiments of
the invention depicted in Figures 2A and 2B, a system
and method of establishing a height-variable well termi-
nal member is provided, comprising a lower fluid trans-
port pipe 21, an inner well casing 22, an outer well casing
23, and a wellhead 24. In some embodiments, a well
isolation member 25 is disposed above the wellhead 24,
so that the well can be closed off or shut in if desired.
[0033] Inthe example embodiment depicted in Figure
2A, well isolation member 25 further comprises one or
more ball valves that can be adjustably opened or closed
as desired by an operator. A lower connecting member
26 having one or more interior seals 27 and an interior
polished bore 28 houses a fluid transport member 29
such that the height of fluid transport member 29 is var-
iably adjustable within a body portion of lower connecting
member 26 in response to vertical lifting forces imparted
by adjustable buoyancy chamber 30. Various lengths of
pipe define the height of an upper connecting member
disposed between the buoyancy chamber 30 and a well
terminal member 36. In some embodiments, an upper
well isolation member 35, such as a ball valve or a blow-
out preventer, is disposed in communication with the up-
per connecting member between buoyancy chamber 30
and well terminal member 36.

[0034] In some embodiments, the system is moored
to the sea floor using one or more mooring lines 31 con-
nected to a first vertical tension receiving means 32a,
while buoyancy chamber 30 is raised or lowered by either
spooling-out or reeling-in lengths of one or more tension
lines 37 disposed between a second vertical tension re-
ceiving means 32b and a chamber height adjustment
means 33. As adjustable buoyancy chamber 30 rises,
vertical tension is applied to vertical tension receiving
member 34, which in turn lifts well terminal member 36
up toward the surface.

[0035] As seen in the example embodiment depicted
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in Figure 2B, the height of both the well terminal member
36 and fluid transport member 29 are vertically adjusted
by increasing the length of tension lines 37 using cham-
ber height adjustment means 33, even as vertical and
lateral tension on mooring lines 31 and tension lines 37
remains approximately constant. In one embodiment,
vertical tension on lower connecting member 26 is also
kept approximately constant during this process, since
fluid transport member 29 is moved vertically within a
body portion of lower connecting member 26. In another
embodiment, a second, lower adjustable buoyancy
chamber is added to the system to maintain tension on
lower connecting member 26, while the height of the well
terminal member is adjusted as described above.
[0036] The foregoing specification is provided for illus-
trative purposes only, and is not intended to describe all
possible aspects of the present invention. Moreover,
while the invention has been shown and described in
detail with respect to several exemplary embodiments,
those of ordinary skill in the pertinent arts will appreciate
that minor changes to the description, and various other
modifications, omissions and additions may also be
made without departing from the scope thereof.

Claims

1. An offshore exploration and production system, the
system comprising:

a. awell casing (2, 22) disposed in communica-
tion with an offshore well (1);

b. at least one buoyancy chamber (9, 30);

c. a lower connecting member (5, 26) disposed
between said well casing (2, 22) and said buoy-
ancy chamber (9, 30); and wherein

d. said at least one buoyancy chamber (9, 30)
is disposed in communication with at least one
tension line (10, 31) provided to anchor the at
least one buoyancy chamber (9, 30) to the sea
floor; characterized in that

e. said at least one buoyancy chamber (9, 30)
is adjustable by varying the length of the at least
one tension line (10, 31).

2. The system of claim 1, further comprising:

a. one or more adjustable buoyancy chambers
(9); or

b. a well casing (2) disposed in communication
with a hole (3) bored into an associated sea floor
surface; or

c. awellisolation member (4) disposed between
said adjustable buoyancy chamber (9) and said
lower connecting member (5);

i. said well isolation member (4) preferably
further comprises one or more ball valves
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or a blowout preventer preferably compris-
ing a shear ram; or

ii. said lower connecting member (5) pref-
erably further comprises a receiving mem-
ber for receiving an attachment member
disposed on said isolation member (4) or an
attachment member for attaching said lower
connecting member (5) to a receiving mem-
ber disposed on said isolation member (4).

The system of claim 1, wherein said lower connect-
ing member (5) further comprises:

a. ariser; or

b. a riser pipe; or

c. a casing; or

d. a fluid transport member disposed within an
interior portion of said lower connecting
member , said fluid transport member is prefer-
ably height adjustable in response to a buoyant
force imparted by said adjustable buoyancy
chamber (9).

4. The system of claim 1, wherein said lower connect-

ing member (5) is disposed in communication with
one or more lateral stabilizers (6);

a. said one or more lateral stabilizers (6) prefer-
ably further comprises one or more adjustable
lateral stabilizers; or

b. said one or more lateral stabilizers (6) is pref-
erably disposed in communication with one or
more tension lines (7);

i. said one or more tension lines (7) prefer-
ably further comprises one or more individ-
ually adjustable tension lines; or
ii. said one or more tension lines (7) are pref-
erably disposed in communication with one
or more anchoring members (8).

The system of claim 2, wherein said one or more
adjustable buoyancy chambers (9) further compris-
es one or more approximately annular adjustable
buoyancy chambers, said lower connecting member
(5) is preferably longitudinally disposed through a
void formed in said one or more approximately an-
nular adjustable buoyancy chambers.

The system of claim 2, wherein one or more of said
one or more adjustable buoyancy chambers (9) fur-
ther comprises a plurality of inner chambers.

The system of claim 1, wherein said adjustably buoy-
ancy chamber further comprises:

a. a fluid ballast preferably comprising a supply
of compressed gas; or

10

15

20

25

30

35

40

45

50

55

b. a ballast input valve;

i. said ballast input valve is preferably dis-
posed in communication with one or more
of an umbilical and a remote operated ve-
hicle; or

ii. said ballast input valve is preferably dis-
posed in communication with a pump; or
iii. said ballast input valve is preferably dis-
posed in communication with acompressor;
or

iv. said ballast input valve is preferably dis-
posed in communication with a compressor;
or

c. a ballast output valve;

i. said ballast output valve is preferably dis-
posed in communication with one or more
of an umbilical and a remote operated ve-
hicle; or

ii. said ballast output valve is preferably dis-
posed in communication with a pump; or
iii. said ballast output valve is preferably dis-
posed in communication with a compressor.

8. Thesystem ofclaim 1, wherein said adjustable buoy-

ancy chamber is:

a. disposed in communication with one or more
tension lines (10);

i. said one or more tension lines (10) pref-
erably further comprises one or more indi-
vidually adjustable tension lines; or

ii. said one or more tension lines (10) is pref-
erably disposed in communication with one
or more anchoring members; or

b. disposed in communication with a vertical ten-
sion receiving member (11), said tension receiv-
ing member is preferably disposed in communi-
cation with a tension measuring means prefer-
ably comprising a load cell; or

c. submerged in a body of water at a depth of
between about 30 m and about 91 m; or

d. submerged in a body of water at a depth of
less than about 30 m; or

e. submerged in a body of water at a depth of
greater than about 91 m; or

f. disposed in communication with an upper well
isolation member;

i. preferably comprising a ball valve; or
ii. preferably comprising a blowout prevent-

er preferably comprising a shear ram; or

g. disposed in communication with an upper
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connecting member (12), said upper connecting
member (12) is preferably disposed in commu-
nication with a well terminal member (14) pref-
erably comprising;

i. a production tree; or

ii. a blowout preventer; or

iii. a combined production tree and blowout
preventer assembly.

The system of claim 1, wherein a well terminal mem-
ber (14) disposed above said adjustable buoyancy
chamber (9) is disposed above a surface of a body
of water.

A method of installing and maintaining an offshore
exploration and production system, the method com-
prising the steps of

a. disposing a well casing (2, 22) in communi-
cation with an offshore well;

b. disposing a lower connecting member (5) be-
tween said well casing (2) and one or more buoy-
ancy chambers (9, 30);

c. disposing said atleast one buoyancy chamber
(9, 30) in communication with at least one ten-
sion line (10, 31) and anchoring the at least one
buoyancy chamber (9, 30) to the sea floor; char-
acterized by the further step of

e. adjusting said at least one buoyancy chamber
(9, 30) by varying the length of the at least one
tension line (10, 31).

11. The method of claim 10, further comprising the steps

a. disposing one or more adjustable buoyancy
chambers (9) in communication with said well
casing (2), the method preferably further com-
prising cementing said well casing (2) into a hole
(3) bored into a sea floor surface; or

b. disposing a well isolation member between
said adjustable buoyancy chamber (9) and said
lower connecting member (5), preferably further
comprising;

i. disposing a well isolation member (4) hav-
ing one or more ball valves; or

ii. disposing awellisolation member (4) hav-
ing a blowout preventer, said disposing a
blowout preventer preferably further com-
prises disposing a blowout preventer having
a shear ram; or

iii. disposing a well isolation member (4)
having an attachment member for attaching
said well isolation member to a receiving
member disposed on said lower connecting
member; or
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iv. disposing a well isolation member (4)
having a receiving member for receiving an
attachment member disposed on said lower
connecting member (5).

12. The method of claim 10, wherein said disposing a
lower connecting member (5) further comprises the
steps of

a. disposing a riser; or

b. disposing a riser pipe; or

c. disposing a casing; or

d. disposing a fluid transport member housed
within an interior portion of said lower connecting
member, the method preferably further compris-
ing adjusting the length of one or more associ-
ated tension lines so as to variably adjust the
height of said fluid transport member; or

e. disposing alower connecting member in com-
munication with one or more lateral stabilizers
(6), the method preferably further comprising the
steps of

i. disposing a lower connecting member (5)
in communication with one or more adjust-
able lateral stabilizers; or

ii. disposing said one or more lateral stabi-
lizers in communication with one or more
tension lines (7), the method preferably fur-
ther comprising disposing said one or more
lateral stabilizers (6) in communication with
one or more adjustable tension lines or the
method preferably further comprising dis-
posing said one or more tension lines (7) in
communication with one or more anchoring
members (8).

13. The method of claim 11, further comprising the steps

a. disposing one or more approximately annular
adjustable buoyancy chambers (9), the method
preferably further comprising disposing said
lower connecting member (5) longitudinally
through a void formed in said one or more ap-
proximately annular adjustable buoyancy cham-
bers; or

b. disposing one or more adjustable buoyancy
chambers (9) having a plurality of inner cham-
bers.

14. The method of claim 10, further comprising disposing
an adjustable buoyancy chamber (9) having;

a. a fluid ballast, said disposing an adjustable
buoyancy chamber (9) having a fluid ballast pref-
erably further comprises disposing an adjusta-
ble buoyancy chamber (9) having a supply of
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compressed gas; or
b. a fluid input valve, the method preferably fur-
ther comprising;

about 91 m; or
f. disposing a well terminal member (14) above
said adjustable buoyancy chamber (9) in a man-

ner such that said well terminal member (14) is
disposed above a surface of a body of water; or
g. disposing an adjustable buoyancy chamber
(9) in communication with a well isolation mem-

i. disposing said fluid input valve in commu- 5 ber (4), the method preferably further compris-
nication with one or more of an umbilical ing;
and a remote operated vehicle; or
ii. disposing said fluid input valve in commu- i. disposing an adjustable buoyancy cham-
nication with a pump; or ber in communication with a well isolation
iii. disposing said fluid input valve in com- 10 member (4) having a ball valve; or
munication with a compressor; or ii. disposing an adjustable buoyancy cham-
ber in communication with a well isolation
c. afluid output valve, the method preferably fur- member (4) having a blowout preventer, the
ther comprising the steps of method preferably further comprising dis-
15 posing an adjustable buoyancy chamber (9)
i. disposing said fluid output valve in com- in communication with a blowout preventer
munication with one or more of an umbilical having a shear ram; or
and a remote operated vehicle; or
ii. disposing said fluid output valve in com- h. disposing an adjustable buoyancy chamber
munication with a pump; or 20 (9) in communication with an upper connecting
iii. disposing said fluid output valve in com- member (12), the method preferably further
munication with a compressor. comprising disposing said upper connecting
member (12) in communication with a well ter-
15. The method of claim 10, further comprising disposing minal member (14), the method preferably fur-
an adjustable buoyancy chamber in communication 25 ther comprising;
with;
i. disposing said upper connecting member
a. one or more adjustable tension lines (10), the (12) in communication with a blowout pre-
method preferably further comprising the steps venter; or
of 30 ii. disposing said upper connecting member
(12) in communication with a production
i. disposing an adjustable buoyancy cham- tree; or
ber (9) in communication with one or more iii. disposing said upper connecting member
individually adjustable tension lines; or (12) in communication with a combined pro-
ii. disposing said one or more tension lines 35 duction tree and blowout preventer assem-
(10) in communication with one or more an- bly.
choring members; or
16. The use of an offshore exploration and production
b. a tension receiving member (11), the method system according to claims 1 to 9, wherein the use
preferably further comprising disposing saidten- 40 of said system being for the exploration and produc-
sion receiving member (11) in communication tion of oil and gas.
with atension measuring means, said disposing
said tension receiving member (11) in commu-
nication with a tension measuring means pref- Patentanspriiche
erably further comprises disposing said tension 45
receiving member in communication with a load 1. Ein ablandiges Untersuchungs- und Produktionssy-
cell; or stem, wobei das System aufweist:
c. submersing an adjustable buoyancy chamber
in a body of water to a depth of between about a) Ein Bohrlochgeh&duse (2, 22), angeordnet in
30 m and about 91 m; or 50 Kommunikation mit einem ablandigen Bohrloch
d. submersing an adjustable buoyancy chamber (2);
in a body of water to a depth of less than about b) zumindest einen Schwimmer (9, 30);
30 m; or ¢) ein unteres Verbindungselement (5, 26), an-
e. submersing an adjustable buoyancy chamber geordnet zwischen dem Bohrlochgehause (2,
in a body of water to a depth of greater than 55 22) und dem Schwimmer (9, 30); und wobei

d) der zumindest eine Schwimmer (9, 30) in
Kommunikation mit zumindest einer Span-
nungsleitung (10, 31), die bereitgestellt ist, den
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zumindest einen Schwimmer (9, 30) auf den
Meeresgrund zu verankern, angeordnet ist; da-
durch gekennzeichnet dass

e) der zumindest eine Schwimmer (9, 30) an-
passbar durch das Variieren der Léange der zu-
mindest einen Spannungsleitung (10, 31) ist.

Das System gemaf? Anspruch 1, weiterhin aufwei-
send:

a) Eine oder mehrere anpassbare Schwimmer
(9); oder

b) ein Bohrlochgehdause (2), das in Kommunika-
tion mit einem Loch (3), das in der dazugehdri-
gen Meeresgrundoberflache gebohrt ist, ange-
ordnet ist; oder

c) ein Bohrlochisolationselement (4), das zwi-
schen dem angleichbaren Schwimmer (9) und
dem unteren Verbindungselement (5) angeord-
net ist, wobei

i. das Bohrlochisolationselement (4) weiter-
hin vorzugsweise eine oder mehrere Kugel-
ventile oder einen Bohrlochschieber, der
vorzugsweise einen Schubstampfer ent-
halt, aufweist; oder

ii. das untere Befestigungselement (5) wei-
terhin vorzugsweise ein Aufnahmeelement
fur das Aufnehmen eines Anbringungsele-
ments aufweist, das an dem Isolationsele-
ment (4) oder an einem Anbringungsele-
ment flr das Anbringen des unteren Ver-
bindungselement (5) an ein Aufnahme-
element, das an dem Isolationselement (4)
angeordnet ist, angebracht ist.

Das System gemafR Anspruch 1, wobei das untere
Verbindungselement (5) weiterhin aufweist:

a) Eine Steigleitung; oder

b) eine Steigrohrleitung; oder

c) ein Gehause; oder

d) ein Flissigkeitstransportelement, das inner-
halb eines inneren Anteils des unteren Verbin-
dungselements angeordnet ist, wobei das Flis-
sigkeitstransportelement  vorzugsweise ho-
henanpassbar istin Reaktion auf einen Auftrieb,
der durch den anpassbaren Schwimmer (9) ver-
mittelt wird.

Das System gemaR Anspruch 1, wobei das untere
Verbindungselement (5) in Kommunikation mit ei-
nem oder mehreren lateralen Stabilisatoren (6) an-
geordnet ist, wobei

a) weiterhin der eine oder mehrere laterale Sta-
bilisatoren (6) vorzugsweise einen oder mehre-
re anpassbare laterale Stabilisatoren aufweist;
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oder

b) wobei vorzugsweise der eine oder die meh-
reren lateralen Stabilisatoren (6) in Kommuni-
kation mit einer oder mehreren Spannungslei-
tungen (7) angeordnet sind,

i. wobei die eine oder mehrere Spannungs-
leitungen (7) weiterhin eine oder mehrere
individuell anpassbare Spannungsleitun-
gen aufweisen; oder

ii. wobei vorzugsweise die eine oder meh-
rere Spannungsleitungen (7) in Kommuni-
kation mit einem oder mehreren Befesti-
gungselementen (8) angeordnet sind.

Das System gemalf3 Anspruch 2, wobei der eine oder
die mehreren anpassbaren Schwimmer (9) weiterhin
eine oder mehrere ungeféhr ringférmig anpassbare
Schwimmer aufweisen, wobei das untere Verbin-
dungselement (5) vorzugsweise longitudinal durch
einen Hohlraum, der in dem einen oder mehreren
ungeféhr ringférmig angepassten Schwimmern ge-
formt ist, angeordnet ist.

Das System gemafR Anspruch 2, wobei eine oder
mehrere des einen oder der mehreren anpassbaren
Schwimmer (9) weiterhin eine Vielzahl von inneren
Kammern aufweisen.

Das System gemafl Anspruch 1, wobei der an-
passbare Schwimmer weiterhin aufweist:

a) Einen Flussigkeitsballast, der vorzugsweise
eine Einspeisung von komprimiertem Gas auf-
weist; oder

b) ein Ballasteingangsventil,

i. wobeivorzugsweise das Ballasteingangs-
ventil in Kommunikation mit einem oder
mehreren Versorgungs- oder entfernt ope-
rierenden Fahrzeugen steht; oder

ii. wobeidas Ballasteingangsventil vorzugs-
weise in Kommunikation mit einer Pumpe
angeordnet ist; oder

iii. wobei vorzugsweise das Ballastein-
gangsventil in Kommunikation mit einem
Kompressor angeordnet ist; oder

iv. wobei das Ballasteingangsventil vor-
zugsweise in Kommunikation mit einem
Kompressor angeordnet ist; oder

c) ein Ballastausgangsventil,

i. wobei das Ballastausgangsventil vor-
zugsweise in Kommunikation mit einem
oder mehreren Versorgungs- oder entfernt
operierenden Fahrzeugen steht; oder

ii. wobei das Ballastausgangsventil vor-
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zugsweise in Kommunikation mit einer

Pumpe angeordnet ist; oder

iii. wobei vorzugsweise das Ballastaus-
gangsventil in Kommunikation mit einem 10.
Kompressor angeordnet ist; 5

ren Schwimmers (9) angeordnet ist, oberhalb einer
Oberflache des Wasserkdrpers angeordnet ist.

Ein Verfahren fir das Installieren und Aufrechterhal-
ten eines ablandigen Untersuchungs- und Produkti-
onssystems, wobei das Verfahren die Schritte des
8. Das System gemaR Anspruch 1, wobei der an-

passbare Schwimmer: a) Anordnens eines Bohrlochgehauses (2, 22)

in Kommunikation mit einem ablandigen Bohr-

a) In Kommunikation mit einer oder mehreren 10 loch aufweist;
Spannungsleitungen (10) angeordnet ist, b) Anordnens eines unteren Verbindungsele-
ments (5) zwischen dem Bohrlochgeh&use (2)
i. wobei die eine oder mehreren Span- und einem oder mehreren Schwimmern (9, 30)
nungsleitungen (10) vorzugsweise weiter- aufweist;
hin eine oder mehrere individuellanpassba- 15 ¢) Anordnens von zumindest einem Schwimmer
re Spannungsleitungen aufweisen; oder (9, 30) in Kommunikation mit zumindest einer
ii. wobei vorzugsweise eine oder mehrere Spannungsleitung (10, 31) und das Verankern
Spannungsleitungen (10) in Kommunikati- des zumindest einen Schwimmers (9, 30) auf
on mit einer oder mehreren Befestigungs- dem Meeresgrund aufweist, charakterisiert
elementen verankert ist; oder 20 durch den weiteren Schritt des
e) Anpassens des zumindest einen Schwim-
b) in Kommunikation mit einem vertikalen Span- mers (9, 30) durch das Variieren der Lange der
nungsaufnahmeelement (11) angeordnet ist, zumindest einen Spannungsleitung (10, 31).
wobei das Spannungsaufnahmeelement vor-
zugsweise in Kommunikation mit einem Span- 25 11. Das Verfahren gemaR Anspruch 10, weiterhin auf-
nungsmessmittel, das vorzugsweise eine Auf- weisend die Schritte des
lagezelle aufweist, angeordnet ist; oder
c) untergetaucht ist in einem Wasserkdrper bei a) Anordnens eines oder mehreren anpassba-
einer Tiefe zwischen ungeféahr 30 Metern und ren Schwimmer (9) in Kommunikation mit dem
ungefahr 91 Metern; oder 30 Bohrlochgeh&use (2), wobei das Verfahren vor-
d) untergetaucht ist in einem Wasserkdrper bei zugsweise weiterhin das Zementieren des Bohr-
einer Tiefe von weniger als ungefahr 30 Metern; lochgehéduses (2) in ein Loch (3), dasin die Mee-
oder resgrundoberflache gebohrtwird, aufweist; oder
e) untergetaucht ist in einem Wasserkdrper bei b) Anordnens eines Bohrlochisolationsele-
einer Tiefe grofer als ungeféhr 91 Meter; oder 35 ments zwischen dem angleichbaren Schwim-
f) in Kommunikation mit einem oberen Bohrlo- mer (9) und dem unteren Verbindungselement
chisolationsmittel angeordnet ist, (5), vorzugsweise weiterhin aufweisend;
i. vorzugsweise ein Kugelventil aufweisend; i. Anordnen eines Bohrlochisolationsele-
oder 40 ments (4), das eine oder mehrere Kugel-
ii. vorzugsweise einen Bohrlochschieber, ventile aufweist; oder
der vorzugsweise einen Schubstampfer ii. Anordnen eines Bohrlochisolationsele-
aufweist, aufweisend; oder ments (4), das einen Bohrlochschieber auf-
weist, wobei das Anordnen einer Bohrloch-
g) in Kommunikation mit einem oberen Verbin- 45 schieber weiterhin vorzugsweise das An-
dungselement (12) angeordnet ist, wobei vor- ordnen einer Bohrlochschiebers mit einem
zugsweise das obere Verbindungselement (12) Schubstampfer aufweist; oder
in Kommunikation mit einem Bohrlochanschlus- iii. Anordnen eines Bohrlochisolationsele-
selement (14) angeordnetist, vorzugsweise auf- ments (4), das ein Anbringungselement fuir
weisend: 50 das Anbringen des Bohrlochisolationsele-
ments an einem Empfangselement, das an
i. einen Produktionsbaum; oder dem unteren Verbindungselement ange-
ii. einen Bohrlochschieber; oder bracht ist, aufweist; oder
iii. eine kombinierte Produktionsbaum- und iv. Anbringen eines Bohrlochisolationsele-
Bohrlochschiebersvorrichtung. 55 ments (4), das ein Empfangselement fiir

das Empfangen eines Anbringungsele-

9. Das Systemgemaf Anspruch 1, wobeiein Bohrloch-
anschlusselement(14), das oberhalb des anpassba-

ments, das an dem unteren Verbindungs-
element (5) angebracht ist, aufweist.

11
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12. Das Verfahren gemaR Anspruch 10, wobei das An-
ordnen eines unteren Verbindungselements (5) wei-
terhin die Schritte des

a) einen Flussigkeitsballast hat, wobei das An-
ordnen des anpassbaren Schwimmers (9), der
einen Flussigkeitsballast hat, weiterhin vorzugs-

weise das Anordnen eines anpassbaren

a) Anordnens einer Steigleitung; oder 5 Schwimmers (9), der eine Versorgung zu kom-
b) Anordnens einer Steigrohrleitung; oder pressiblem Gas hat, aufweist; oder
¢) Anordnens eines Geh&uses; oder b) ein Flussigkeitseinlassventil aufweist, wobei
d) Anordnens eines Flissigkeitstransportsele- das Verfahren weiterhin vorzugsweise aufweist:
ments, das innerhalb eines inneren Anteils des
unteren Verbindungselements beherbergt ist 10 i. Das Anordnen des Fliissigkeitsein-
aufweist, wobei das Verfahren vorzugsweise lassventils in Kommunikation mit einem
weiterhin das Anpassen der Lange von einer oder mehreren Versorgungs- oder entfernt
oder mehreren zugeordneten Spannungsleitun- operierenden Fahrzeugen; oder
gen umfasst, sodass die Hohe des Flussigkeits- ii. Anordnens des Flissigkeitseinlassventils
transportelements variierbar anpassbar ist; 15 in Kommunikation mit einer Pumpe; oder
oder iii. Anordnens des Flussigkeitseinlassven-
e) Anordnens eines unteren Verbindungsele- tils in Kommunikation mit einem Kompres-
ments in Kommunikation mit einem oder meh- sor; oder
reren lateralen Stabilisatoren (6), wobei das
Verfahren vorzugsweise weiterhin die Schritte 20 ¢) ein Flussigkeitsauslassventil hat, wobei das
des Verfahren weiterhin vorzugsweise die Schritte
des
i. Anordnens eines unteren Verbindungs-
elements (5) in Kommunikation mit einem i. Anordnens des Flussigkeitsauslassven-
oder mehreren angleichbaren lateralen 25 tils in Kommunikation mit einem oder meh-
Stabilisatoren oder reren Versorgungs- oder entfernt operie-
ii. Anordnens des einen oder mehreren la- renden Fahrzeugen aufweist; oder
teralen Stabilisatoren in Kommunikation mit ii. Anordnens des Fliissigkeitsauslassven-
einer oder mehreren Spannungsleitungen tils in Kommunikation mit einer Pumpe auf-
(7) aufweist, wobei weiterhin vorzugsweise 30 weist; oder

das Verfahren das Anordnen von einem
oder mehreren lateralen Stabilisatoren (6)
in Kommunikation mit einer oder mehreren
anpassbaren Spannungsleitungen auf-

iii. Anordnens des Flissigkeitsauslassven-
tils in Kommunikation mit einem Kompres-
sor aufweist.

weist oder das Verfahren vorzugsweise 35 15. Das Verfahren gemafd Anspruch 10, weiterhin auf-
weiterhin das Anordnen der einen oder weisend das Anordnen eines anpassbaren Schwim-
mehreren Spannungsleitungen (7) in Kom- mers in Verbindung mit

munikation mit einem oder mehreren Ver-
ankerungselementen (8) aufweist.

a) einer oder mehreren anpassbaren Span-

40 nungsleitungen (10), wobei das Verfahren vor-
13. Das Verfahren geméafR Anspruch 11, weiterhin auf- zugsweise weiterhin die Schritte des
weisend die Schritte des
i. Anordnens eines anpassbaren Schwim-

a) Anordnens eines oder mehrerer ungeféhr mers (9) in Kommunikation mit einer oder
ringférmigen anpassbaren Schwimmer (9), wo- 45 mehreren individuell anpassbaren Span-
bei das Verfahren vorzugsweise weiterhin das nungsleitungen aufweist; oder
Anordnen des unteren Verbindungselements ii. Anordnens eines oder mehrerer Span-
(5) longitudinal durch einen Hohlraum, der in ei- nungsleitungen (10) in Kommunikation mit
nem oder mehreren ungefahr ringférmigen an- einem oder mehreren Verankerungsele-
passbaren Schwimmer geformt ist, aufweist; 50 menten aufweist; oder
oder
b) Anordnens einer oder mehrerer anpassbarer b) ein Spannungsempfangselement (11), wobei
Schwimmer (9), die eine Vielzahl von inneren das Verfahren weiterhin vorzugsweise das An-
Kammern aufweisen. ordnen des Spannungsempfangselements (11)

55 in Kommunikation mit einem Spannungs-

14. Das Verfahren geméaR Anspruch 10, weiterhin auf-
weisend das Anordnen eines angleichbaren
Schwimmers (9), der

messmittel aufweist, wobei das Anordnen des
Spannungsempfangsmittels (11) in Kommuni-
kation mit einem Spannungsmessmittel vor-

12
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zugsweise weiterhin das Anordnen des Span-
nungsempfangselements in Kommunikation mit
einer Ladungszelle aufweist; oder

c) dem Untertauchen eines anpassbaren
Schwimmers in einem Wasserkdrper auf eine 5
Tiefe zwischen 30 Meter und ungefahr 91 Meter;

und Produktionssystems gemaf der Anspriiche 1
bis 9, wobei die Verwendung des Systems fiir die
Untersuchung und Produktion von Ol und Gas dient.

Revendications

oder
d) dem Untertauchen eines anpassbaren 1. Systeme d’exploration et de production en mer, d’'un
Schwimmers in einem Wasserkorper auf eine systeme comprenant :
Tiefe weniger als ungefahr 30 Meter; oder 10
e) dem Untertauchen eines anpassbaren a. un tubage de puits (2, 22) disposé en com-
Schwimmers in einem Wasserkdrper auf eine munication avec un puits en mer (1) ;
Tiefe groRer als ungefahr 91 Meter; oder b. au moins un réservoir de flottaison (9, 30) ;
f) dem Anordnen eines Bohrlochanschlussele- c. une piece de liaison inférieure (5, 26) dispo-
ments (14) oberhalb des anpassbaren Schwim- 15 sée entre ledit tubage de puits (2, 22) et ledit
mers (9) in einer Weise, sodass das Bohrloch- réservoir de flottaison (9, 30) ; et dans lequel
anschlusselement (14) oberhalb einer Oberfla- d. ledit au moins un réservoir de flottaison (9,
che des Wasserkorpers angeordnet ist; oder 30) est disposé en communication avec au
g) dem Anordnen eines anpassbaren Schwim- moins un cablé de tension (10, 31) disposé de
mers (9) in Kommunikation mit einem Bohrloch- 20 fagon a ancrer I'au moins un réservoir de flottai-
isolationsmittel (4), wobei das Verfahren weiter- son (9, 30) sur le fond océanique ; caractérisé
hin das en ce que
e. ledit au moins un réservoir de flottaison (9,
i. Anordnen eines anpassbaren Schwim- 30) est réglable par variation de la longueur de
mers in Kommunikation mit einem Bohrlo- 25 I'au moins un cable de tension (10, 31).
chisolationsmittel (4), das ein Kugelventil
aufweist, aufweist; oder 2. Systeme selon la revendication 1, comprenant en
ii. Anordnen eines anpassbaren Schwim- outre
mers in Kommunikation mit einem Bohrlo-
chisolationsmittel (4), das einen Bohrloch- 30 a. un ou plusieurs réservoirs de flottaison régla-
schieber aufweist, wobei das Verfahren bles (9) ; ou
weiterhin vorzugsweise das Anordnen ei- b. un tubage de puits (2) disposé en communi-
nes anpassbaren Schwimmers (9) in Kom- cation avec un trou (3) foré a l'intérieur d'une
munikation mit einem Bohrlochschieber, surface de fond océanique associée ; ou
der einen Schubstampfer aufweist, auf- 35 c. une piece d’isolement de puits (4), disposée
weist; oder entre ledit réservoir de flottaison réglable (9) et
ladite piece de liaison inférieure (5) ;
h) Anordnen eines anpassbaren Schwimmers
(9) in Kommunikation mit einem oberen Verbin- i. ladite piece d'isolement de puits (4) com-
dungselement (12), wobei das Verfahren wei- 40 prenant de préférence en outre un ou plu-
terhin vorzugsweise das Anordnen des oberen sieurs robinets a boisseau sphérique, ou un
Verbindungselements (12) in Kommunikation bloc obturateur de puits, comprenant de
mit einem Bohrlochanschlusselement (14) auf- préférence une machoire de sécurité a
weist, wobei das Verfahren weiterhin vorzugs- cisaillement ; ou
weise das 45 ii. ladite piece de liaison inférieure (5) com-
prenant en outre de préférence une piéce
i. Anordnen des oberen Verbindungsele- de réception destinée a recevoir une piece
ments (12) in Kommunikation mit einer de fixation disposée sur ladite piece d'iso-
Bohrlochschieber aufweist; oder lement (4), ou une piece de fixation destinée
ii. das Anordnen des oberen Verbindungs- 50 a fixer ladite piece de liaison inférieure (5)
elements (12) in Kommunikation mit einem aune piece de réception disposée sur ladite
Produktionsbaum aufweist; oder piéce d'isolement (4).
iii. Anordnen des oberen Verbindungsele-
ments (12) in Kommunikation mit einem 3. Systéme selon la revendication 1, dans lequel ladite
kombinierten Produktionsbaum und Bohr- 55 piece de liaison inférieure (5) comprend en outre

lochschiebersvorrichtung aufweist.

16. Die Verwendung eines ablandigen Untersuchungs-

13

a. un riser ; ou
b. une colonne montante ; ou
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c. un tubage ; ou

d. une piéce de transport de fluide, disposée a
l'intérieur d’une partie intérieure de ladite piece
de liaison inférieure, ladite piéce de transport de
fluide étant de préférence réglable en hauteur
en réponse a une poussée d’Archimede confé-
rée par ledit réservoir de flottaison réglable (9).

Systéme selon la revendication 1, dans lequel ladite
piece de liaison inférieure (5) est disposée en com-
munication avec un ou plusieurs stabilisateurs laté-
raux (6) ;

a. lesdits un ou plusieurs stabilisateurs latéraux
(6) comprenant en outre un ou plusieurs stabi-
lisateurs latéraux réglables ; ou

b. lesdits un ou plusieurs stabilisateurs latéraux
(6) étant de préférence disposés en communi-
cation avec un ou plusieurs cables de tension

7

i. lesdits un ou plusieurs cables de tension
(7) comprenant de préférence en outre un
ou plusieurs cébles de tension individuelle-
ment réglables ; ou

ii. lesdits un ou plusieurs cables de tension
(7) étant disposés de préférence en com-
munication avec une ou plusieurs pieces
d’ancrage (8).

Systéme selon larevendication 2, dans lequel lesdits
un ou plusieurs réservoirs de flottaison réglables (9)
comprennent en outre un ou plusieurs réservoirs de
flottaison réglables approximativement annulaires,
ladite piece de liaison inférieure (5) étant de préfé-
rence disposée longitudinalement a travers une ca-
vité formée dans lesdits un ou plusieurs réservoirs
de flottaison réglables approximativement annulai-
res.

Systeme selon la revendication 2, dans lequel un ou
plusieurs desdits un ou plusieurs réservoirs de flot-
taison réglables (9) comprennent en outre une plu-
ralité de réservoirs intérieurs.

Systeme selon la revendication 1, dans lequel ledit
réservoir de flottaison réglable comprend en outre :

a. un ballast fluide, comprenant de préférence
un moyen d’alimentation de gaz comprimé ; ou
b. une vanne d’entrée de ballast ;

i. ladite vanne d’entrée de ballast étant de
préférence disposée en communication
avec un ou plusieurs d’un ombilical et d’'un
véhicule télécommande ; ou

ii. ladite Vanne d’entrée de ballast étant de
préférence disposée en communication
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avec une pompe ; ou
iii. ladite vanne d’entrée de ballast étant de
préférence disposée en communication
avec un compresseur ; ou

iv. ladite vanne d’entrée de ballast étant de
préférence disposée en communication
avec un compresseur ; ou

c. une vanne de sortie de ballast ;

i. ladite vanne de sortie de ballast étant de
préférence disposée en communication
avec un ou plusieurs d’'un ombilical et d’'un
véhicule télécommandé ; ou

ii. ladite vanne de sortie de ballast étant de
préférence disposée en communication
avec une pompe ; ou

iii. ladite vanne de sortie de ballast étant de
préférence disposée en communication
avec un compresseur.

8. Systéme selon la revendication 1, dans lequel ledit

réservoir de flottaison réglable est :

a. disposé en communication avec un ou plu-
sieurs cables de tension (10) ;

i. lesdits un ou plusieurs cables de tension
(10) comprenant de préférence en outre un
ou plusieurs cébles de tension individuelle-
ment réglables ; ou

ii. lesdits un ou plusieurs cébles de tension
(10) étant de préférence disposés en com-
munication avec une ou plusieurs piéces
d’ancrage ; ou

b. disposé en communication avec une piéce
verticale (11) réceptrice de tension, ladite piece
réceptrice de tension étant de préférence dis-
posée en communication avec un moyen de me-
sure de la tension, qui comprend de préférence
une cellule de charge ; ou

c. immergé dans une masse d'eau a une pro-
fondeur comprise entre environ 30 m et environ
91 m;ou

d. immergé dans une masse d’eau a une pro-
fondeur inférieure & environ 30 m ; ou

e. immergé dans une masse d’eau a une pro-
fondeur supérieure a environ 91 m ; ou

f. disposé en communication avec une piéce su-
périeure d’isolement de puits ;

i. comprenant de préférence un robinet a
boisseau sphérique ; ou

ii. comprenant de préférence un bloc obtu-
rateur de puits, qui de préférence comprend
une machoire de sécurité a cisaillement ; ou
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g. disposé en communication avec une piece de
liaison supérieure (12), ladite piéce de liaison
supérieure (12) étant de préférence disposée
en communication avec une piéce terminale de
puits (14), comprenant de préférence :

i. une téte de production ; ou

ii. un bloc obturateur de puits ; ou

iii. un ensemble combiné de téte de produc-
tion et de bloc obturateur de puits.

Systeme selon la revendication 1, dans lequel une
piece (14) terminale de puits disposée au-dessus
dudit réservoir de flottaison réglable (9) est disposée
au-dessus d'une surface d'une masse d'eau.

Procédé d’installation et de maintien d’'un systeme
d’exploration et de production en mer, le procédé
comprenant les étapes de :

a. disposition d'un tubage de puits (2, 22) en
communication avec un puits en mer ;

b. disposition d’une piece de connexion inférieu-
re (5) entre ledit tubage de puits (2) et un ou
plusieurs réservoirs de flottaison (9, 30) ;

c. disposition dudit au moins un réservoir de flot-
taison (9, 30) en communication avec au moins
un céble de tension (10, 31), et ancrage dudit
au moins un réservoir de flottaison (9, 30) sur le
fond océanique ; caractérisé par I'étape sup-
plémentaire de

e. réglage dudit au moins un réservoir de flottai-
son (9, 30), par une variation de la longueur de
I'au moins un céble de tension (10, 31).

11. Procédé selon la revendication 10, qui comprend en

outre les étapes de :

a. disposition d'un ou plusieurs réservoirs de
flottaison réglables (9) en communication avec
ledit tubage de puits (2), le procédé comprenant
de préférence en outre la cimentation dudit tu-
bage de puits (2) dans un trou (3) foré dans une
surface d’un fond océanique ; ou

b. disposition d'une piéce d’'isolement de puits
entre ledit réservoir de flottaison réglable (9) et
ladite pieéce de liaison inférieure (5), comprenant
en outre de préférence :

i. la disposition d'une piece (4) d’'isolement
de puits comportant un ou plusieurs robi-
nets a boisseau sphérique ; ou

ii. la disposition d’'une piéce (4) d’isolement
de puits ayant un bloc obturateur de puits,
ladite disposition d'un bloc opérateur de
puits comprenant de préférence en outre la
disposition d’un bloc obturateur de puits
ayant une machoire de sécurité a
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cisaillement ; ou

iii. la disposition d’'une piéce (4) d'isolement
de puits comportant une piéce de fixation
pour fixer ladite piece d’'isolement de puits
a une piece réceptrice disposée sur ladite
piéce de liaison inférieure ; ou

iv. la disposition d’une piéce (4) d'isolement
de puits ayant une piece réceptrice pour re-
cevoir une piece de fixation disposée sur
ladite piece de liaison inférieure (5).

12. Procédé selonlarevendication 10, dans lequel ladite
disposition d’une piéce de liaison inférieure (5) com-
prend en outre les étapes de

a. disposition d'un riser ; ou

b. disposition d’'une colonne montante ; ou

c. disposition d’un tubage ; ou

d. disposition d'une piece de transport de fluide,
logée al'intérieur d'une partie intérieure de ladite
piéce de liaison inférieure, le procédé compre-
nant de préférence en outre le réglage de lalon-
gueur d’'un ou plusieurs cables de tension asso-
ciés de fagon a régler d’'une maniére variable la
hauteur de ladite piéce de transport de fluide ; ou
e. disposition d'une piece de liaison inférieure
en communication avec un ou plusieurs stabili-
sateurs latéraux (6), le procédé comprenant de
préférence en outre les étapes de

i. disposition d’'une piece de liaison inférieu-
re (5) en communication avec un ou plu-
sieurs stabilisateurs latéraux réglables ; ou
ii. disposition desdits un ou plusieurs stabi-
lisateurs latéraux en communication avec
unou plusieurs cébles de tension (7), le pro-
cédé comprenant de préférence en outre la
disposition desdits un ou plusieurs stabili-
sateurs latéraux (6) en communication avec
unou plusieurs cables de tension réglables,
ou le procédé comprenant de préférence en
outre la disposition desdits un ou plusieurs
cables de tension (7) en communication
avec une ou plusieurs pieces d’ancrage (8).

13. Procédé selon la revendication 11, comprenant en
outre les étapes de

a. disposition d'un ou plusieurs réservoirs de
flottaison réglables (9) approximativement an-
nulaires, le procédé comprenant de préférence
en outre la disposition de ladite piéce de liaison
inférieure (5) longitudinalement a travers une
cavité formée dans lesdits un ou plusieurs ré-
servoirs de flottaison réglables approximative-
ment annulaires ; ou

b. disposition d’'un ou plusieurs réservoirs de
flottaison réglables (9) comportant une pluralité
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de réservoirs intérieurs. position de ladite piece réceptrice de tension
(11) en avec un moyen de mesure de la tension,
ladite disposition de ladite piéce réceptrice de
tension (11) en communication avec un moyen
de mesure de la tension comprenant de préfé-

14. Procédé selon la revendication 10, comprenant en
outre la disposition d'un réservoir de flottaison régla-
ble (9) comportant 5

a.un ballastfluide, ladite disposition de réservoir
de flottaison réglable (9) ayant un ballast fluide
comprenant de préférence en outre la disposi-

b. une piéce réceptrice de tension (11), le pro-
cédé comprenant de préférence en outre la dis-

16

rence en outre la disposition de ladite piece ré-
ceptrice de tension en communication avec une
cellule de charge ; ou

c. 'immersion d’un réservoir de flottaison régla-

tion d'unréservoir de flottaison réglable (9) com- 10 ble dans une masse d’eau a une profondeur
portant une source d'alimentation en gaz comprise entre environ 30 metenviron 91 m ; ou
comprimé ; ou d. 'immersion d’un réservoir de flottaison régla-
b. une vanne d’entrée de fluide, le procédé com- ble dans une masse d'eau a une profondeur in-
prenant de préférence en outre : férieure & environ 30 m ; ou
15 e. 'immersion d'un réservoir de flottaison régla-
i. la disposition de ladite vanne d’entrée de ble dans une masse d’eau a une profondeur su-
fluide en communication avec un ou plu- périeure a environ 91 m ; ou
sieurs d'un ombilical et d'un véhicule f. la disposition d'une piece (14) terminale de
télécommandé ; ou puits au-dessus dudit réservoir de flottaison ré-
ii. la disposition de ladite vanne d’entrée de 20 glable (9) de fagcon que ladite piece (14) termi-
fluide en communication avec une pompe ; nale de puits soit disposée au-dessus d’une sur-
ou face d’'une masse d’eau, ou
iii. la disposition de ladite vanne d’entrée de g. la disposition d’un réservoir de flottaison ré-
fluide en communication avec un glable (9) en communication avec une piece (4)
compresseur ; ou 25 d’isolement de puits, le procédé comprenant de
préférence en outre
. une vanne de sortie de fluide, le procédé com-
prenant de préférence en outre les étapes de i. la disposition d’un réservoir de flottaison
réglable en communication avec une piece
i. disposition de ladite vanne de sortie de 30 (4) d’isolement de puits ayant un robinet a
fluide en communication avec un ou plu- boisseau sphérique ; ou
sieurs d'un ombilical et d'un véhicule ii. la disposition d'un réservoir de flottaison
télécommandé ; ou réglable en communication avec une piece
ii. disposition de ladite vanne de sortie de (4) d’isolement de puits comportant un bloc
fluide en communication avec une pompe ; 35 obturateur de puits, le procédé comprenant
ou de préférence en outre la disposition d’'un
iii. disposition de ladite vanne de sortie de réservoir de flottaison réglable (9) en com-
fluide en communication avec un compres- munication avec un bloc obturateur de puits
seur. comportant une machoire de sécurité a
40 cisaillement ; ou
15. Procédé selon la revendication 10, comprenant en
outre la disposition d’un réservoir de flottaison régla- h. la disposition d’un réservoir de flottaison ré-
ble en communication avec : glable (9) en communication avec une piece de
liaison supérieure (12), le procédé comprenant
a. un ou plusieurs cébles de tension réglables 45 de préférence en outre la disposition de ladite
(10), le procédé comprenant de préférence en piéce de liaison supérieure (12) en communica-
outre les étapes de tion avec une piéce (14) terminale de puits, le
procédé comprenant de préférence en outre
i. disposition d’un réservoir de flottaison ré-
glable (9) encommunication avecunouplu- 50 i. la disposition de ladite piece de liaison su-
sieurs cables de tension individuellement périeure (12) en communication avec un
réglables ; ou bloc obturateur de puits ; ou
ii. disposition desdits un ou plusieurs cables ii. la disposition de ladite piéce de liaison
de tension (10) en communication avec une supérieure (12) en communication avec
ou plusieurs piéces d’ancrage ; ou 55 une téte de production ; ou

iii. la disposition de ladite piece de liaison
supérieure (12) en communication avec un
ensemble combiné téte de production et
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bloc obturateur de puits.

16. Utilisation d’'un systéme d’exploration et de produc-
tion en mer selon les revendications 1 a4 9, I'utilisation
dudit systeme étant destinée a I'exploration etala 5
production de pétrole et de gaz.
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