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(57) A mooring disconnect arrangement (10) for a
floating offshore structure (16) and a mooring buoy (18).
At least one high pressure water jet (12) is positioned to
direct water between the floating offshore structure and
the mooring buoy. The floating offshore structure and

12

mooring buoy are also provided with specially shaped
complementary surfaces (22, 24) to assist in disconnec-
tion and separation. One or more mechanical restraining
devices (20) may be used to retain the floating offshore
structure and mooring buoy connected together during
normal drilling or production operations.
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Description
Field and Background

[0001] Theinvention is generally related to the discon-
nection of moored floating offshore structures from moor-
ing buoys while under environmental loads.

[0002] In the offshore industry of drilling for and pro-
ducing oil and natural gas, bottom founded and floating
moored structures are used. There are times when float-
ing structures that are moored in place must be released
from their moorings and moved due to high environmen-
tal forces such as sea ice or storms such as hurricanes.
[0003] When it becomes necessary to disconnect a
floating structure due to the eminent danger of high en-
vironmental forces it is preferable that the mooring ar-
rangements remain intactforreattachment ata later time.
[0004] Current existing and proposed arrangements
for disconnecting a floating structure from their mooring
arrangements are based on two basic approaches.
[0005] One approach is to disconnect each mooring
line individually. This can result in the individual lines be-
coming entangled. The mooring arrangement must then
be recovered and reinstalled line-by-line. The risks as-
sociated with this approach are 1) recoil of the mooring
lines when released under tension striking and causing
damage to the floating structure and 2) being very time
consuming to recover each line and reconnect individu-
ally. This approach is especially not practical in ice cov-
ered waters.

[0006] A second approach is the use of a buoy that
supports a mooring spread and keeps all lines attached
to the disconnected buoy for subsequent reconnection
as a group. This approach is typically based on a conical
shaped buoy arrangement that drops away from the float-
ing structure and facilitates all of the mooring lines re-
maining connected to the disconnected buoy. This keeps
the lines together in a group, as compared to individual
line disconnect, but the height of the buoy being released
is constrained by the beam dimension of the floating ves-
sel being released. This can result in a longer time du-
ration for the buoy to clear the disconnected floating
structure.

[0007] The objectives of mooring systems that may be
disconnected for this purpose are a quick release and
quickly increasing the distance between the mooring and
the floating offshore structure.

[0008] In general, the risks or problems that occur with
these disconnectable arrangements are 1) binding be-
tween the disconnectable mooring buoy and floating
structure when the mechanism is expected to release
and 2) contact interaction between the disconnectable
mooring buoy and floating structure that results in dam-
age to one or both structures after the mooring system
is released.

[0009] Binding may occur because the surfaces that
are supposed to separate have been in contact for a
number of years prior to the first disconnect attempt. The
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two bodies can be forced apart by mechanical devices,
but these devices must be released as soon as separa-
tion occurs to prevent damage to the releasing device.
Another major risk is that, due to the two bodies moving
independently after release, but still in the same proxim-
ity, they can collide causing damage to one or both struc-
tures.

[0010] When the release mechanism is based on a
conical buoy supporting the moorings, lower profiles of
the buoy facilitate a quicker release and clearance
growth. The load from the floating structure is transferred
to the mooring arrangement through the contact area be-
tween the floating structure and the buoy. For a given
design load, this area will be the same for any buoy
shape. This area can be developed by making the dis-
connectable buoy high with a relatively small diameter
(Fig. 1A) or by making the height low with a larger diam-
eter (Fig. 1 B). Assuming the same rate of vertical sep-
aration, the buoy with the lower profile will separate more
quickly than the higher buoy, thus reducing the risk of
interaction after separation.

Summary

[0011] Aspects of the present invention have been de-
veloped at least in partin consideration of the drawbacks
of know approaches.

[0012] Particular and preferred aspects and embodi-
ments are set forth in the appended claims.

[0013] Viewed from one aspect, there is provided an
improved means of releasing a floating offshore structure
from its mooring while under environmental loads.
[0014] Viewed from another aspect, there can be pro-
vided a mooring disconnect arrangement for a floating
offshore structure and a disconnectable mooring buoy.
Atleast one high pressure water jet is positioned to direct
water between the floating offshore structure and the
mooring buoy. The floating offshore structure and moor-
ing buoy are also provided with specially shaped com-
plementary surfaces to assist in disconnection and sep-
aration. One or more mechanical restraining devices may
be used toretain the floating offshore structure and moor-
ing buoy connected together during normal drilling or pro-
duction operations.

[0015] Various features and combinations therefor
provided by the present teachings are pointed out with
particularity in the claims annexed to and forming a part
ofthis disclosure. For a better understanding of the teach-
ings, their operating advantages and specific objects at-
tained by their uses, reference is made to the accompa-
nying drawings and descriptive matter in which examples
are illustrated.

Brief Description of the Drawings
[0016] In the accompanying drawings, forming a part

of this specification, and in which reference numerals
shown in the drawings designate like or corresponding
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parts throughout the same:

[0017] FIG. 1Aillustrates a prior art high profile release
buoy.
[0018] FIG. 1B illustrates a prior art low profile release
buoy.

[0019] FIG. 2-5 schematically illustrate the separation
of a floating structure from a mooring.

[0020] While the present teachings are susceptible to
various modifications and alternative forms, specific em-
bodiments are shown by way of example in the drawings
and are herein described in detail. It should be under-
stood, however, that drawings and detailed description
thereto are not intended to limit the invention to the par-
ticular form disclosed, but on the contrary, the invention
is to cover all modifications, equivalents and alternatives
falling within the spirit and scope of the present invention
as defined by the appended claims.

Detailed Description

[0021] As seen in Fig. 2, the mooring disconnect ar-
rangement 10 comprises the use of high pressure water
jets 12 in conjunction with specially shaped interface sur-
faces 14 on the floating offshore structure 16 and the
mooring buoy 18.

[0022] It should be understood that only the lower por-
tion of the floating offshore structure 16 is shown which
is normally well below the surface of the water. Thus, the
water surface is not shown in relation to the described
arrangements and it is to be understood that the connec-
tion and disconnection sequences happen below the wa-
ter surface.

[0023] The water jets 12 are preferably provided on
the hull of the floating offshore structure 16. The water
capacity and pressure, number of water jets 12, and
spacing between the water jets 12 is determined by the
size of the floating offshore structure 16 and mooring
buoy 18.

[0024] During normal offshore operations of drilling for
or producing oil and natural gas, mechanical connection
or restraining devices 20 are used to restrain the floating
offshore structure 16 and mooring buoy 18 locked togeth-
er. Any suitable connection devices such as hydraulic
rams or rack and pinion jacking arrangements may be
used as the mechanical connection devices 20.

[0025] Ballasting force may also be used to force the
floating offshore structure and mooring buoy together.
[0026] A downward facing cone shape 22 on the float-
ing offshore structure 16 is preferably used in conjunction
with a complementary shape 24 on the mooring buoy 18
for receiving the cone shape 22. As seen in the drawings,
the cone shape 22 and its complementary shaped re-
ceiver 24 are preferably designed to have a low profile
height that is less than currently existing designs.
[0027] In operation, the floating offshore structure 16
and mooring buoy 18 are held together during drilling or
production operations by mechanical restraining devices
20. When environmental forces cause the need to dis-
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connect, the mechanical restraining devices 20 are re-
leased and high pressure water jets 12 are activated to
help initiate separation of the floating offshore structure
16 from the mooring buoy 18.

[0028] As seen in Fig. 3, the mooring lines 26 aid in
retaining aforce for causing the mooring buoy 18to return
to its normal equilibrium position.

[0029] Fig. 4 illustrates a scenario where the force of
ice may cause the offshore floating structure 16 to rotate
prior to full disconnection and separation from the moor-
ing buoy 18. However, it can be seen that the specially
shaped, low profile surfaces aid in separation.

[0030] As illustrated in Fig. 5, ballasting forces may
also be used to aid in separation of the floating offshore
structure 16 from the mooring buoy 18 by removing bal-
last from the floating offshore structure 16 (causing it to
float upward) and adding ballast to the mooring buoy 18
(causing it to move downward). The illustrated change
in normal trim angle of the mooring buoy 18 is caused
by the ballasting forces and pressure from the water jets
12.

[0031] The presently teachings provide several advan-
tages over the previously used means of disconnecting
the mooring system.

[0032] Itallows a floating structure to be disconnected
from the mooring while under environmental loads, such
as seaice, and the upper section of the floating structure
to be removed from the continued threat while keeping
the mooring arrangement intact for reattachment to the
floating structure.

[0033] The present approach can solve the problem of
binding and maintains a safe distance between the float-
ing structure and the buoy supporting the mooring ar-
rangement.

[0034] The present approach can facilitate a quicker
release than the prior art and thus reduces the risk of
damage to the offshore structure and mooring due to
contact during the release.

[0035] The method of release of the present approach
helps to prevent binding between the buoy carrying the
mooring lines and the floating structure.

[0036] Therefore, viewed from on perspective, there
has been described a mooring disconnect arrangement
for a floating offshore structure and a mooring buoy. At
least one high pressure water jet is positioned to direct
water between the floating offshore structure and the
mooring buoy. The floating offshore structure and moor-
ing buoy are also provided with specially shaped com-
plementary surfaces to assist in disconnection and sep-
aration. One or more mechanical restraining devices may
be used toretain the floating offshore structure and moor-
ing buoy connected together during normal drilling or pro-
duction operations.

[0037] The present disclosure includes combinations
of features as set out in the following numbered clauses:

Clause 1 A mooring disconnect arrangement for a
floating offshore structure and a mooring buoy, com-
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prising: at least one high pressure water jet for di-
recting water between the floating offshore structure
and mooring buoy during the disconnection opera-
tion; and complementary low profile interface surfac-
es on the floating offshore structure and mooring bu-
oy that aid in separation.

Clause 2 The mooring disconnect arrangement of
clause 1, wherein the interface surface on the float-
ing offshore structure is a cone shape.

Clause 3 The mooring disconnect arrangement of
clause 2, wherein the interface surface on the float-
ing offshore structure is an inverted cone shape.
Clause 4 A mooring disconnect arrangement for a
floating offshore structure and a mooring buoy, com-
prising: at least one high pressure water jet for di-
recting water between the floating offshore structure
and mooring buoy during the disconnection opera-
tion;

complementary low profile interface surfaces on the
floating offshore structure and mooring buoy that aid
in separation; and releasable mechanical restraining
means that lock the floating offshore structure and
mooring buoy together during normal drilling and
production operations.

Clause 5 The mooring disconnect arrangement of
clause 4, wherein the interface surface on the float-
ing offshore structure is a cone shape.

Clause 6 The mooring disconnect arrangement of
clause 5, wherein the interface surface on the float-
ing surface is an inverted cone shape.

Clause 7 A mooring disconnect arrangement for a
floating offshore structure and a mooring buoy, com-
prising: at least one high pressure water jet for di-
recting water between the floating offshore structure
and mooring buoy during the disconnection opera-
tion; complementary low profile interface surfaces
on the floating offshore structure and mooring buoy
that aid in separation, with the interface surface on
the floating offshore structure being an inverted cone
shape; and releasable mechanical restraining
means that lock the floating offshore structure and
mooring buoy together during normal drilling and
production operations.

[0038] While specific embodiments and/or details of
the invention have been shown and described above to
illustrate the application of the principles of the invention,
it is understood that this invention may be embodied as
more fully described in the claims, or as otherwise known
by those skilled in the art (including any and all equiva-
lents), without departing from such principles.

Claims

1. A mooring disconnect arrangement for a floating off-
shore structure and a mooring buoy, comprising:
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at least one high pressure water jet for directing
water between the floating offshore structure
and mooring buoy during the disconnection op-
eration; and

complementary low profile interface surfaces on
the floating offshore structure and mooring buoy
that aid in separation.

The mooring disconnect arrangement of claim 1,
wherein the interface surface on the floating offshore
structure is a cone shape or frustocone shape.

The mooring disconnect arrangement of claim 2,
wherein the interface surface on the floating offshore
structure is an inverted cone shape or inverted frus-
tocone shape.

The mooring disconnect arrangement of claim 1, 2
or 3, further comprising:

releasable mechanical restraining means that
lock the floating offshore structure and mooring
buoy together during normal drilling and produc-
tion operations.

A method of disconnecting a floating offshore struc-
ture from a mooring buoy, the method comprising:

directing water from a high pressure water jet
between complementary low profile interface
surfaces on the floating offshore structure and
the mooring buoy.

The method of claim 5, wherein the interface surface
on the floating offshore structure is a cone shape or
frustocone shape.

The method of claim 6, wherein the interface surface
on the floating offshore structure is an inverted cone
shape or inverted frustocone shape.

The method of claim 5, 6 or 7, further comprising:

releasing a mechanical restraining means that
lock the floating offshore structure and mooring
buoy together during normal drilling and produc-
tion operations.
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