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SYSTEM FOR PROVIDING STABILITY
TO A FLOATING OFFSHORE STRUCTURE

The present invention relates to stabilising floating offshore
structures and in particular, though not exclusively, to system for
providing static and dynamic stability of an offshore floating

structure for use at an offshore oilfield development.

The development of oilfields has relied on floating production and
storage systems, especially in deep water. These facilities are often
ship based, however there are a number of semi-submersible, spar
shaped and large diameter cylindrical shaped facilities. They are all
considered as floating offshore structures even though they are, to
some extent, connected to the bottom of the sea as required for the
operations, the structures are maintained above the water level by

flotation and buoyancy.

In order to operate from a floating offshore structure, the structure
must be moored in a location and be stable. Stability generally
takes two forms. One is static stability where the position of the
centre of gravity and the centre of buoyancy have a key role in the
angle a floating structure will take. In addition the free-surface
effect also dictates the stability of a structure. Static stability is
designed into the structure based on the structure sitting in a static
body of water. However, floating offshore structures are located at
sea and thus the structure will follow motions of the surface of the
sea. The second form of stability is dynamic stability, where the
static stability is acceptable; however, the natural period in roll or
pitch of the structure is one which coincides with the period of the
waves. The resultant is a resonant response which leads to large

roll or pitch angles.
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Semi-submersible facilities have three or more columns which pass
through the water line and provide static stability via the free-
surface effect and the subsequent righting moment from immersion
of one column. The semi-submersible facilities attract wave loading
on all columns and hence the structural design of the bracing

between each column needs to have sufficient redundancy.

The spar design is a single tall cylinder, which is stable due to the
large distance between the centre of buoyancy and the centre of
gravity. This is a more unitary structure; however, the spar
requires deep water to operate in plus the fabrication, load-out and
installation needs suitable geographic location and facilities. The
ratio of overall height to diameter is typically in the region of 3 to
10.

There is also a floating production design which consists of a large
diameter cylinder, which is partly submerged. This is a unitary
structure which relies on the very large diameter to give a high
righting moment and hence stability. Due to the large projected
area the wave loads on the structure are very high. The ratio of

overall height to diameter is typically in the region of 0.5 to 1.

There is another facility consisting of an unmanned submerged
buoy, which differs from all of the previous in that the majority or
all of the equipment is completely under the water. The majority of
the displaced volume is well underneath the sea surface, but only a
single column smaller diameter column pierces the sea surface.
There is therefore a low free-surface effect and hence restoring

force.

In these structures, the centre of gravity and the centre of

buoyancy have to be carefully adjusted to maintain static stability;
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however the natural period of pitch/roll of such a structure is critical
to its dynamic response in waves. The natural period of oscillation
in the pitch/roll directions should be outside the range of typical
waves periods observed offshore to avoid resonant response. These
wave periods to avoid are typically in the region of 3 seconds to 25

seconds.

To increase the natural period of oscillation of the structure the
mass of the structure should be distributed as far apart as practical
to increase the rotational moment of inertia. This can be difficult to
achieve without increasing the height of the centre of gravity and

thus reducing the static stability.

US 3,568,620 discloses a roll and/or pitch suppressor for floating
marine structures in which pairs of buckets are suspended from
outriggers symmetrically arranged in relation to a roll or pitch axis.
The buckets of a pair fill during downstroke and empty during up
stroke in phase opposition to provide roll or pitch suppressing or

damping momentum.

In this arrangement two or four buckets are arranged across the roll
and/or pitch axis. The initial position is based on being in static
water and the buckets are partially submerged. This means that the
floating structure must be designed to have its centre of rotation to
be on the water line. As the centre of rotation sits between the
centre of buoyancy and centre of gravity, this limits the design of

the floating structure to provide sufficient static stability.

It is therefore an object of the present invention to provide an
apparatus and method to give improved static and dynamic stability
of an offshore floating structure which obviates or mitigates at least

some of the disadvantages of the prior art.
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According to the present invention there is provided a system for
improving the static and dynamic stability of an offshore floating
structure comprising:

a plurality of outriggers, each outrigger having a unit, the unit
having an inertial mass; and

a support structure, the support structure locatable to the offshore
floating structure and holding the units at a radial distance from a
centre of rotation of the offshore floating structure;

characterised in that:

the plurality of units are entirely submerged in use.

In this way, increased dynamic stability is achieved by positioning
additional masses a horizontal distance either side of the centre of
rotation of the structure. The centre of rotation of the structure
may not necessarily be the same as the centre of gravity due to its
hydrodynamic profile. These additional masses increase the
rotational inertia of the structure and thus increase the natural
period of oscillation in the pitch / roll direction; however, they do
not significantly affect the centre of gravity of the structure. Thus
the floating offshore structure can be designed to have increased
static stability with the centre of rotation lying below the centre of
buoyancy and above the centre of gravity. Additionally, by not
breaking the water line, the system itself is not affected by the

motion of riding the wave.

Preferably, the inertial mass is a fixed mass. More preferably, the
unit includes a weight to provide the fixed mass. The weight may be
one or more materials selected from a group comprising: steel,

concrete, sand, gravel and water.
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In this way, the inertial mass can be selected for the design of the
offshore floating structure in use. Thus any offshore floating
structure can be used and does not have to be modified for use with

the system of the present invention.

Preferably, the inertial mass includes a variable mass. In this way,
the unit can have a fixed mass and a variable mass. More
preferably, the unit includes a filler tank and the variable mass is
provided by water entering and exiting the filler tank. In this way,
the inertial mass can be varied in use. The inertial mass can

therefore be dynamically controlled in use.

The filler tank includes one or more ports or valves to control the
entry and exit of water to and from the unit. In this way, the inertial
mass is dynamically controlled and the system provides a damping

effect to the motion of the offshore floating structure.

There may be a ballast tank in a unit. The ballast tank may be
sealed. In this way, air sealed in the ballast tank may control
buoyancy of each outrigger and hence finely adjust the static
roll/pitch angle of the offshore floating structure. Alternatively, the
ballast tank may be filled with entrapped water. This adds to the
fixed mass of the unit. The ballast tank may include one or more
valves. In this way, the contents of the ballast tank can be varied to

adjust the angle and depth of the offshore floating structure.

The units may be identical. Alternatively there may be units having
differing fixed masses. In this way, the fixed mass can vary
between each unit in order to compensate for the offset in the
horizontal centre of gravity of the floating structure due to the

layout of equipment within. There may be ballast tanks to provide a
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variable mass in all units or only some units. In this way, the

system can be tuned to suit the offshore floating structure.

Preferably, there are three outriggers. In this way, dynamic stability
in all planes of pitch/roll rotation rotation is achieved with the
minimum number of outriggers. There may be an even number of
outriggers. There may be an odd number of outriggers. More
preferably, the outriggers are arranged to provide an evenly
distributed mass around the offshore floating structure. The evenly
distributed mass may lie on a circumference. Where the units are
not identical, the outriggers may not be spaced equally around a

circumference. There may be up to twelve outriggers.

Preferably, the support structure comprises a plurality of support
arms, each arm having a first end for connection to the offshore
floating structure and a second end for connection to a unit. In this
way, each outrigger is independent. Alternatively, the support
structure comprises a plurality of support struts wherein the support
struts connect between units and to the offshore floating structure.
In an embodiment the support structure may comprise a continuous
toroid frame in which the units are distributed within the frame on a
circumference, and support arms connect the toroid frame to the
offshore floating structure. More preferably, the support structure is
horizontal with the units. In this way, the support structure is

entirely submerged in use.

Preferably, the support structure is adapted to raise and lower the
outriggers. In this way, the outriggers do not touch the water
surface when loading out the facility from a dry-dock. More
preferably, the support structure is arranged to tilt each unit to an
angle greater than the horizontal. In this way, the system on an

offshore floating structure can clear a restricted width passage. The
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support structure may also be detachable from the floating offshore
structure. In this way, the system can be arranged on the floating

offshore structure once on-site or in open waters.

Preferably, the system is adapted for connection to the offshore
floating structure. In this way, the system i.e. the inertial masses,
or outriggers and the support structure, are not an integral part of
the offshore floating structure and their removal does not

fundamentally affect the integrity of the floating structure.

Preferably, the offshore floating structure is an offshore floating
structure for use at an offshore oilfield development. The offshore
floating structure may be a hydrocarbon production facility.
Preferably, the support structure includes connection means for one
or more dynamic flexible risers. In this way, the connection points
are diver accessible. There may be a dropped object protection

system arranged over the connection means.

Preferably, one or more units include a compartment, the
compartment having one or more elements of a mooring line. In
this way, the system is used to transport mooring line elements
from the load-out location to the intended site. More preferably, an
end of the mooring line is connected to the offshore floating
structure. In this way, the mooring line can be removed from the
compartment and used to connect the offshore floating structure to
the seabed when on site, avoiding the difficult operation of having
to connect the mooring lines directly onto the submerged structure.
Preferably, the outriggers are used as anchoring points for a vertical

tether mooring system.

Accordingly, the drawings and description are to be regarded as

illustrative in nature and not as restrictive. Furthermore, the
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terminology and phraseology used herein is solely used for
descriptive purposes and should not be construed as limiting in
scope languages such as including, comprising, having, containing
or involving and variations thereof is intended to be broad and
encompass the subject matter listed thereafter, equivalents and
additional subject matter not recited and is not intended to exclude
other additives, components, integers or steps. Likewise, the term
comprising, is considered synonymous with the terms including or
containing for applicable legal purposes. Any discussion of
documents, acts, materials, devices, articles and the like is included
in the specification solely for the purpose of providing a context for
the present invention. It is not suggested or represented that any
or all of these matters form part of the prior art based on a common
general knowledge in the field relevant to the present invention. All
numerical values in the disclosure are understood as being modified
by “about”. All singular forms of elements or any other components
described herein are understood to include plural forms thereof and

vice versa.

Embodiments of the present invention will now be described, by
way of example only, with reference to the accompanying Figures,

of which:

Figures 1(a)-(d) show schematic illustrations of a cross-section
through an (a) offshore floating structure and the system of the
present invention in (a),(d) use and in (b) transport according to an

embodiment of the present invention;

Figures 2(a)-(c) show (a),(b) side views and a (c) plan view of a
submerged production facility including a system with three

outriggers according to an embodiment of the present invention;
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Figures 3(a)-(c) show (a),(b) side views and a (c¢) plan view of the
submerged production facility of Figure 2 including a system with
three outriggers according to an alternative embodiment of the

present invention;

Figures 4(a)-(d) show plan views of the submerged production
facility of Figure 2 including a system having (a) four, (b) five, (c)
six outriggers and (d) distributed outriggers in a torus, with Figure
4(e) being a side view of Figure 4(d) according to further

embodiments of the present invention;

Figures 5(a)-(c) show schematic illustrations of units according to

embodiments of the present invention;

Figures 6(a) and 6(b) show connection of a dynamic riser
connection to an offshore floating structure via the system

according to embodiments of the present invention; and

Figure 7 shows a plan view of the offshore floating structure of
Figure 1 with three dynamic risers on the outriggers support
structure and three mooring lines connected directly onto the
offshore floating structure, according to an embodiment of the

present invention.

Reference is initially made to Figure 1(b) of the drawings which
shows an offshore floating structure 20 including a system 22
having two outriggers 24a,b according to an embodiment of the
present invention. Each outrigger 24a,b has a unit 26a,b positioned
a radial distance from the offshore floating structure 20 by a
support structure 25. Support structure 25 comprises support arms
28a,b, there being one for each unit 26a,b. Each unit 26a,b includes

an inertial mass 1a,b. For clarity only two outriggers are shown
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though it will be appreciated that there will be at least three. The
three outriggers will typically be equally spaced.

A floating offshore structure 20, as shown in Figure 1(a), will be
partly submerged in water 30 with a portion below the water line
32. In the embodiment shown, to provide static stability the
structure 20 has its centre of gravity 34 below its centre of
buoyancy 36. Consequently, in water subject to wave motion the
structure will wish to rotate about a centre of rotation 38 between
the centre of gravity 34 and the centre of buoyancy 36. This will
provide a small radius of gyration 40 making the structure 20

dynamically less stable.

As shown in Figure 1(b), the present invention increases the
dynamic stability of the floating structure 20 by positioning units 26
providing inertial masses 1 a distance either side of a vertical
centreline through the structure 20. These masses 1 increase the
rotational inertia of the overall structure and hence increase the
natural period in pitch and roll. The masses 1 are entirely
submerged and lie below the water line 32. In this embodiment the
support structure 25 is also entirely submerged, lying below the
water line 32. It is to be noted that the system 22 is an independent
construction to the offshore floating structure 20 so it located
around and attached to an offshore floating structure 20 when
required. This also means that a suitable system 20 can be used

and replaced if damaged or operating conditions change.

The inertial masses 1 can have appositive or negative mass
(buoyant) in water, since they generally are not designed to alter

the centre of gravity or centre of volume of the main structure.
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Therefore the inertial masses 1 can be a combination of entrapped

volume of water and/or combinations of ballast or air.

The inertial masses 1 also can be used to adjust the static trim of
the floating structure 20 by having internal tanks in the units 26
which can be flooded or emptied of water to adjust the angle of the
structure. Due to the larger lever arm 28 than ballast tanks internal
to the main structure 20 less ballast fluid requires to be pumped to
correct the trim of the structure 20. In this way, if the offshore
floating structure 20 were a fuel supply or storage vessel, the
inertial masses 1 as can be changed in individual units to counteract
the change in the centre of gravity as fuel is brought on or off the
offshore floating structure 20. Additionally, the inertial masses 1
can be changed i.e. increased or decreased to compensate for

uneven loading of equipment on the offshore floating structure.

The ballast fluid can also be actively pumped in response to wave
induced roll/pitch motions of the structure to reduce the pitch and
roll motions. Thus the units 26 may fill with water which is either
fully contained within a tank or able to flow in or out of an enclosed
space via small holes. This space may be typically be a cylinder
open at the top or bottom or a tank which has small gaps to allow
movement of the water, but still retain the vast majority of the
entrained water as the structure pitches or rolls. The outriggers 24

may be any geometric shape, but may typically be cylindrical.

Ideally the outriggers 24 position the inertial mass 1 as far away
horizontally from the structure 20 as possible to maximise the
moment of inertia; however practical considerations of the bending
moment applied to the structure 20 and support structure 25 may
limit this distance. If the outriggers 24 are fixed there can be an

issue in the moment which has to be resisted as the structure
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pitches and rolls. In addition to transport the structure 20 complete
with the outriggers 24 attached becomes difficult due to the large
dimensions of the assembly. Embodiments of the present invention
have the outriggers 24 detachable or able to pivot to an angle, as
shown in Figure 1(c) whereby the whole assembly can be
transported much easier and fabrication of the individual items does

not require to be performed at the same location.

The outriggers 24 can then be lowered or affixed at a convenient
location using steel wires or structural arms 43, which help transfer

the loads more evenly through-out the structure 20 and system 25.

The outriggers 24 may be designed such that they touch the water
line as the structure 20 becomes free-floating (for example when
flooding dry-dock) to give vertical stability. Alternatively the
outriggers 24 may be positioned higher such that they clear the
upper edge of dock gates when the dry-dock is fully flooded, which

reduces the width of dock gates required.

In a preferred embodiment the offshore floating structure 20 is an
offshore floating structure for use at an offshore oilfield
development. The offshore floating structure may be a hydrocarbon
production facility or one which provides services to enable
production from a separate hydrocarbon facility 3. Such facilities
may supply fuels, injection materials and/or power. They may store
fuel or hydrocarbons. They may also be located over a well and act
as a drilling, production or injection rig. These lists are not

exhaustive.

Figure 2(a) illustrates a submerged production or service facility 3
and a system 122 with masses 1 at a radial distance from the

centre of rotation. The masses are connected to the hull of the
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production or service facility by structural braces 2 being support

arms.

Figure 2(b) shows the facility 3 from a different direction and is a
typical design with a main deck 4, access ladder 5, stores crane 6,

telecommunications mast 7 and flare 8.

Figure 2(c) is a plan view of the same facility 3, showing three

outriggers 124a,b,c spaced 120 degrees apart.

Figure 3(a) shows an alternative configuration of the system 222 on
production facility 3 with the masses 1 supported by tubular

sections in a frame configuration 2 of the support structure 225.

Figure 3(b) shows the facility 3 and system 222 from a different

direction.

Figure 3(c) shows the facility in plan view, illustrating the typical

interface of the supporting tubulars 2 with the facility hull.

Figure 4(a) illustrates the facility as described in the previous
Figures with a system 322. System 322 has four outriggers
324a,b,c,d each providing a unit 326a-d with an inertial mass 1
connected to the structure 20 via a support arm 328a-d of the
support structure 325. This provides four masses at radial

distances.

Figure 4(b) shows the same facility as in Figure 4(a) but with five
masses equally spaced. Each outrigger 424a-d has a unit 426a-e
with an inertial mass. The support structure 425 now provides

splayed support arms 428a-e for each outrigger 424a-e.
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Figure 4(c) shows the same facility as in Figures 4(a) and 4(b) but
with six masses equally spaced. Each outrigger 524a-f has a unit
526a-f with an inertial mass. The support structure 525 now
provides tubular elements 42 arranged as tripods. There are two
tripods connecting three units 526a,c,e and 526b,d,f respectively.

The tripods are connected to form the support structure 525.

Figures 4(d) and 4(e) illustrate a further embodiment of a system
1022 on the same facility 3 as Figure 2(a) in elevation view and
2(c) in plan view, respectively. The support structure 25 now
comprises a continuous toroid shaped structure 27 supported by
four structural members 29a-d and tied back to the offshore floating
structure 3. The inertial mass 1 can be evenly distributed around
the circumference within the toroid or segmented into separate
internal compartments to adjust the centre of gravity of the whole

assembly.

Figure 5(a) shows a schematic illustration of an embodiment of a
unit 626. This is one embodiment and those skilled in the art will
note there are different configurations and functionality to achieve
the inertial masses which are potentially available. Figure 5(a)
illustrates an open central shaft 14, which may be considered as a
filler tank, which will fill with water due to open ports 15 at the top
and bottom; however when the facility 3 rotates the water will
move with the facility giving a damping effect to its motion but
without adding weight. This may be considered as a variable mass
on the inertial mass to provide dynamic stability to the facility 3.
The permanent weight of steel 8, acting as a fixed mass, is to keep
the centre of gravity as low as practical. The addition of sand,
gravel or other loose, removable and dense material 9 can be added

to finely tune the masses as required post fabrication. Additional
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ballast tanks 11 may be fitted to give the opportunity to adjust the

trim of the structure when offshore.

Figure 5(b) shows a similar arrangement of a unit 726, except using
the whole footprint of the unit to have a greater mass of steel 8 and
sand/gravel 9 and with an open vent 15 at the top. Optionally
additional vent ports can be added at the sides to allow free-

flooding / emptying.

Figure 5(c) shows a similar arrangement of a unit 826, except the
mass of steel 8 and sand/gravel 9 is higher up in the structure to
match the centre of rotation of the facility 3. The lower part of the
tank is a ballast tank 11, which is normally empty for load-out of
the facility and is of such a height that it penetrates the water
surface prior to the facility floating, thus giving a vertical stability to
the whole assembly. In service the tank will be flooded with the

level of ballast water controlled by opening the valves 12 and 13.

The unit 826 of Figure 5(c) provides an arrangement which also
shows mooring chain 7 laid in a compartment 10 on top of the unit
one end of which will typically be connected to the facility 3 on the
main hull 4 with a suspended portion 5, secured temporarily to the
side 6 of the unit and hung-off at the top of the unit. In field the
chain 7 can be lifted out of the compartment 10 and connected to

pre-installed sections of a mooring line on the seabed.

Figure 6(a) shows a dynamic flexible riser 54 and associated
bending stiffener 55 being connected to a diverless bend stiffener
connector 56. This bend stiffener connector is attached to a brace 2
of the support structure 25 between the unit 926 of the outrigger
924 and the main facility hull 4 of the offshore floating structure,

production facility 3. The tension in the riser is taken by the end
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fitting 58 which is secured to the support structure 2, inside a diver
accessible recess 57. The dynamic flexible riser end fitting is
connected to an angled spool 59 and then onto fixed pipework 60,
which goes through the bulkhead into the facility. A dropped object
protection structure 61, as is known in the art, can be placed on top

for protection.

Figure 6(b) shows an alternative configuration in which the diver
accessible recess 57 is replaced with a cylindrical I-tube 67, through
which the end fitting 58 passes. The end fitting is hung-off at the
top face of the brace 2 of support structure 25 for connection to the
spool 59, which is connected to the fixed pipework 60. A dropped
object panel 61 can be either installed after hook-up of the spool

and riser or be a permanent fixture.

Figure 7 illustrates the layout of the same facility 3 as figure 2(c) in
plan view. The spools for the dynamic flexible risers 54 are shown
on one brace 2 of support structure 25. The typical mooring line 64
azimuth is illustrated with the typical connection point location onto
the facility hull 4. Thus the outriggers supporting structures may be

used as the interface point for supporting flexible riser terminations.

The principal advantage of the present invention is that it provides a
system for improving the static and dynamic stability of an offshore
floating structure which is fully submerged in use, by way of

reducing the roll and pitch motions.

A further advantage of the present invention is that it provides a
system for improving the static and dynamic stability of an offshore
floating structure in which by allowing water to enter and exit a
tank in an outrigger, the stability can be dynamically controlled with

the outriggers being free-flooding and/or open.
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A further advantage of the present invention is that it provides a
system for improving the static and dynamic stability of an offshore
floating structure in which the outriggers ballast and position can be
adjusted during tow, installation and in operation to compensate for
changes in the horizontal centre of gravity of the floating structure,
minimises the structural change required to the floating structure to

centralise the horizontal centre of gravity.

A further advantage of the present invention is that it provides a
system for improving the static and dynamic stability of an offshore
floating structure in which the outriggers can be manufactured
separate from the floating structure and transported separately or

connected to the floating structure.

It will be appreciated by those skilled in the art that modifications
may be made to the invention herein described without departing
from the scope thereof. For example, the offshore floating structure
may be an energy generating structure such as a wind turbine or

offshore solar panel mooring.
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CLAIMS

A system for improving the static and dynamic stability of an
offshore floating structure comprising:

a plurality of outriggers, each outrigger having a unit, the unit
having an inertial mass; and

a support structure, the support structure locatable to the
offshore floating structure and holding the units at a radial
distance from a centre of rotation of the offshore floating
structure;

characterised in that:

the plurality of units are entirely submerged in use.

A system according to claim 1 wherein the inertial mass

includes a fixed mass.

A system according to claim 2 wherein the unit includes a

weight to provide the fixed mass.

A system according to claim 3 wherein the weight is one or
more materials selected from a group comprising: steel,

concrete, sand, gravel and water.

A system according to any preceding claim wherein the

inertial mass includes a variable mass.

A system according to claim 5 wherein the unit includes a
filler tank and the variable mass is provided by water entering

and exiting the filler tank.

A system according to claim 6 wherein the filler tank includes
one or more ports or valves to control the entry and exit of

water to and from the unit.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19

A system according to any preceding claim wherein there is a

ballast tank in a unit.

A system according to claim 8 wherein the ballast tank is

sealed.

A system according to claim 8 wherein the ballast tank

includes one or more valves.

A system according to any preceding claim wherein the units

are identical.

A system according any preceding claim wherein there are at

least three outriggers.

A system according to any preceding claim wherein there are

an even number of outriggers.

A system according to any preceding claim wherein there are

an odd number of outriggers.

A system according to any preceding claim wherein the
outriggers are arranged to provide an evenly distributed mass

around the offshore floating structure.

A system according to claim 15 wherein the evenly distributed

mass lies on a circumference.

A system according to any preceding claim wherein the
support structure comprises a plurality of support arms, each
arm having a first end for connection to the offshore floating

structure and a second end for connection to a unit.

A system according to any one of claims 1 to 16 wherein the
support structure comprises a plurality of support struts
wherein the support struts connect between units and to the

offshore floating structure.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

20

A system according to any preceding claim wherein the

support structure is horizontal with the units.

A system according to any preceding claim wherein the

support structure is adapted to raise and lower the outriggers.

A system according to claim 20 wherein the support structure

is arranged to tilt each unit to an angle to the horizontal.

A system according to any preceding claim wherein the
support structure is detachable from the floating offshore

structure.

A system according to any preceding claim wherein the
offshore floating structure is an offshore hydrocarbon

production or supporting facility.

A system according to claim 23 wherein the support structure
includes connection means for one or more dynamic flexible

risers.

A system according to claim 24 wherein there is a dropped
object protection system arranged over the connection

means.

A system according to any preceding claim wherein one or
more units include a compartment, the compartment having
one or more elements of a mooring line and an end of the

mooring line is connected to the offshore floating structure.

A system according to any preceding claim wherein the
system includes a vertical tether mooring system and the
outriggers are anchoring points for the vertical tether mooring

system.
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