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Claims:

What is claimed is:

1.

A system for securing a vessel floating on a surface of a body of water in a stabilized

position, comprising:

a first vessel support structure and a second vessel support structure, each disposed on

the vessel, each vessel support structure comprising:

one or more extension arms, each having a first end and a second end, wherein
the first end of the one or more extension arms is suspended from the vessel support
structure;

a ballast tank connected to the second end of the one or more extension arms;
and

a yoke having a first end and a second end, the first end connected to the ballast
tank and the second end comprising a yoke head disposed thereon; and

a first mooring support structure and a second mooring support structure, each fixed in

place, and each mooring support structure comprising a pitch bearing, wherein:

2.

the yoke head of the first vessel support structure is connected to the pitch
bearing of the first mooring support structure,

the pitch bearing of the first mooring support structure is configured to allow
the yoke of the first vessel support structure to pivot about a horizontal axis relative to
the first mooring support structure,

the yoke head of the second vessel support structure is connected to the pitch
bearing of the second mooring support structure,

the pitch bearing of the second mooring support structure is configured to allow
the yoke of the second vessel support structure to pivot about a horizontal axis relative
to the second mooring support structure, and

the system is configured to provide restoring forces between the first and second
mooring support structures and the floating vessel in response to external environmental

forces acting on the vessel.

The system of claim 1, wherein the first mooring support structure further comprises a

turntable configured to at least partially rotate about a vertical axis of the first mooring support
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structure, and wherein the pitch bearing of the first mooring support structure is connected to

the turntable.

3. The system of claim 1 or 2, wherein the yoke head of the first vessel support structure
comprises a roll bearing configured to allow the yoke to rotate relative to the first mooring

support structure along a longitudinal axis of the yoke head.

4. The system of any of claims 1 to 3, wherein the second mooring support structure
further comprises a turntable configured to at least partially rotate about a vertical axis of the
second mooring support structure, and wherein the pitch bearing of the second mooring support

structure is connected to the turntable.

5. The system of any of claims 1 to 4, wherein the yoke head of the second vessel support
structure comprises a roll bearing configured to allow the yoke to rotate relative to the second

mooring support structure along a longitudinal axis of the yoke head.

6. The system of any of claims 1 to 5, wherein the system restricts the vessel from rotating

relative to a surface of the earth.

7. The system of any of claims 1 to 6, wherein at least one of the first and second mooring

support structures is fixed to a seabed.

8. The system of any of claims 1 to 7, wherein at least one of the first and second mooring

support structures is fixed to a coastal defense structure.

9. The system of any of claims 1 to 8, wherein the first and second mooring support

structures are each located 100 meters or less from a perimeter of the vessel.

10. The system of any of claims 1 to 9, wherein the ballast tank of the first vessel support

structure is located above the surface of the body of water.

11.  The system of any of claims 1 to 9, wherein the ballast tank of the first vessel support

structure is located below the surface of the body of water.
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12. The system of any of claims 1 to 11, wherein the ballast tank of the second vessel

support structure is located above the surface of the body of water.

13. The system of any of claims 1 to 11, wherein the ballast tank of the second vessel

support structure is located below the surface of the body of water.

14. The system of any of claims 1 to 13, wherein the pitch bearing of the first mooring

support structure is located above the surface of the body of water.

15. The system of any of claims 1 to 13, wherein the pitch bearing of the first mooring

support structure is located below the surface of the body of water.

16. The system of any of claims 1 to 15, wherein the pitch bearing of the second mooring

support structure is located above the surface of the body of water.

17. The system of any of claims 1 to 15, wherein the pitch bearing of the second mooring

support structure is located below the surface of the body of water.

18. The system of any of claims 1 to 17, further comprising a transfer system disposed
between the first vessel support structure and the first mooring support structure, the transfer
system configured to convey a fluid, electrical power, or a combination thereof from the vessel

to the first mooring support structure or from the first mooring support structure to the vessel.

19. A system for securing a vessel floating on a surface of a body of water in a stabilized
position, comprising:
a first vessel support structure and a second vessel support structure, each disposed on
the vessel, each vessel support structure comprising:
one or more extension arms, each having a first end and a second end, wherein
the first end of the one or more extension arms is suspended from the vessel support
structure;

a weight connected to the second end of the one or more extension arms; and
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a yoke having a first end and a second end, the first end connected to the weight
and the second end comprising a yoke head disposed thereon;
a first mooring support structure and a second mooring support structure, each fixed in

place, and each mooring support structure comprising a pitch bearing, wherein:

the yoke head of the first vessel support structure is connected to the pitch
bearing of the first mooring support structure,

the pitch bearing of the first mooring support structure is configured to allow
the yoke of the first vessel support structure to pivot about a horizontal axis relative to
the first mooring support structure,

the yoke head of the second vessel support structure is connected to the pitch
bearing of the second mooring support structure,

the pitch bearing of the second mooring support structure is configured to allow
the yoke of the second vessel support structure to pivot about a horizontal axis relative
to the second mooring support structure, and

the system is configured to provide restoring forces between the first and second
mooring support structures and the floating vessel in response to external environmental

forces acting on the vessel.

20. A system for securing a vessel floating on a surface of a body of water in a stabilized
position, comprising:
a first mooring support structure and a second mooring support structure, each fixed in
place and comprising:
one or more extension arms, each having a first end and a second end, wherein
the first end of the one or more extension arms is suspended from the mooring support
structure;
a ballast tank connected to the second end of the one or more extension arms;
and
a yoke having a first end and a second end, the first end connected to the ballast
tank and the second end comprising a yoke head disposed thereon;
a first vessel support structure and a second vessel support structure, each disposed on
the vessel, and each vessel support structure comprising a pitch bearing, wherein:
the yoke head of the first mooring support structure is connected to the pitch

bearing of the first vessel support structure,
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the pitch bearing of the first vessel support structure is configured to allow the
yoke of the first mooring support structure to pivot about a horizontal axis relative to
the first vessel support structure,

the yoke head of the second mooring support structure is connected to the pitch
bearing of the second vessel support structure,

the pitch bearing of the second vessel support structure is configured to allow
the yoke of the second mooring support structure to pivot about a horizontal axis
relative to the second vessel support structure, and

the system is configured to provide restoring forces between the first and second
mooring support structures and the floating vessel in response to external environmental

forces acting on the vessel.



