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and waves. Under severe conditions {(for example at the arri-
15  wval of a hurricane) the mooring buoy can be disconnected from
the vessel and the vessel can navigate to a safe location.
The swivel of such a mooring assembly provides a
rotating connection between the risers of the mooring buoy
and corresponding lines on board of the vessel, which have a
20 variable position relative to each other as a result of the
vessel weathervaning around the mooring buoy (more specifi-
cally the central member of the mooring buoy) which basically

is kept geostatic by anchor lines connecting the mooring buoy
to the seabed.

25 In a known disconnectable mooring assembly of the
above type (see, for example, WO-A-93/24731) the swivel is
connected directly on top of the mooring buoy (more
specifically the central member thereof) and supported

thereby in the operational position of the mooring assembly.

30 Such a state of the art configuration, however, has
a number of drawbacks. For connecting and disconneéting {e.qg.
a controlled lowering through wire/hoisting means) the outer
member of the mooring buoy to and from, respectively, the
vessel the respective region of the vessel (which generally
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makes the establishment or disconnection of such connections
difficult, whereas an inspection and maintenance of such con-
nections is very troublesome. In addition, space between the
20 mooring buoy and the swivel is known to be small and is trou-
blesome for inspection, maintenance and manifold features,
such as control racks and pig handling (the need for pig
launchers and/or receivers between mooring buoy and swivel).
A further disadvantage is, that during operation
25 the weight of the swivel is supported by the mooring buoy,
which adds to the loads on the bearing between the central
member and the outer member of the mooring buoy, and indi-
rectly to the loads acting on the vessel at said region.
With respect to the above it is an object of the
30 present invention to provide an improved disconnectable mooxr-

ing assembly of the type referred to above.

Thus, in accordance with the present invention a
disconnectable mooring assembly is characterised in that the
swivel is located above the mooring buoy in such a manner
that an interspace is defined between the mooring buoy and
the swivel which allows the introduction of hoisting means
required for lifting or lowering the mooring buoy during
connect or disconnect operations as well as the provision of
manifolding between the swivel and the mooring buoy.

35
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- the connections (e.g. large and small bore pip-
ing, optical, contrel and power cables, bolting and clamping
means) between the mooring buoy and swivel are readily acces-
sible, making inspection, maintenance, and the establishment

20 and disconnection thereof easier and thus more reliable and,
thus, safer;

~ the loads on the mooring buoy and on the respec-
tive region of the vessel are minimised due to the removal of
swivel loads, allowing a larger swivel (independent from the

25 mooring buoy) and larger mooring loads within an existing
mooring assembly;

- the interspace between the mooring buoy and the
swivel allows the introduction of hoisting means required for
1ifting or lowering the mooring buoy during connect or dis-

30 connect operations as well as the provision of (advanced)
manifolding between the swivel and the mooring buoy;

- under circumstances the number of risers passing
through the mooring buoy may be increased.

A number of illustrative embodiments of the discon-

35 nectable mooring assembly in accordance with the present in-
vention are shortly discussed below. ‘
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15 inert.

Alternatively, the swivel extends above the level
of the deck of the vessel, which may improve the access to
components of the assembly.

To ensure that the components of the swivel rotat-

20 ing relative to the vessel do maintain a rotational position
in unison with the central member of the bucy without apply-
ing a torque on lines connecting the mcoring buoy to the
swivel, it is possible that the central member of the mooring
buoy and the swivel are interconnected by a torque member,

25 for example a centrally positioned, vertically extending
torque rod.

Hereinafter the invention will be elucidated while
referring to the drawing in which embodiments thereof are il-
lustrated.

30 Fig.l shows, in a schematical side elevational and
sectional view a first embodiment of the disconnectable moor-
ing assembly according the present invention, and

Fig.2 shows, in a schematical side elevational and
sectional view a second embodiment of the disconnectable

35 mocering assembly according the present invention.
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further conprises an outer
(by appropriate releasable locking means not illustrated
15 here, but known per se) to a corresponding receiving opening
7 of the vessel 1 (generally, but not exclusively, located in
the region of the keel 8 of the wvessel 1).

The disconnectable mooring assembly further is pro-

vided with a swivel 9 positioned at such a level above the
20 mooring buoy 11 that an interspace 10 is defined between the
mooring buoy and the swivel.

Basically the swivel may be of a known type and
therefore a detailed description thereof will not be needed
within the context of the present invention. It only is noted

25 in general, that such a swivel 9 provides a rotating connec-
tion between the risers 4 of the mooring buoy 11 and corre-
sponding lines 12 on board of the vessel 1, which have a
variable position relative to each other as a result of the
vessel weathervaning around the mooring buoy (more specifi-

30  cally the central member 2 of the mooring buoy) which basi-
cally is kept geostatic by the anchor lines 3 connecting the
mooring buoy 11 to the seabed.

The expression that the swivel 9 has a stationary
position relative to the vessel 1 means that its general po-

35 sition will remain the same, also during connecting and/or
disconnecting the mooring buoy 11. Of course the swivel 9
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vessals 1 a0 Buoy and the swivel 9 are interconnected by a torque mem-
ber 17 which, as illustrated here, is connected to the swivel
support frame 1l4. As a result lines 18 connecting the risers
4 to corresponding lines (not shown in detail) within the
swivel 9 will not be torqued.

20 Preferably the torgue member 17 is a centrally po-
sitioned, vertically extending torque rod, but also other em-
bodiments are conceivable. Generally, the torgue member
will be designed such that swivel supporting loads on the
meoring buoy are eliminated or at least minimised.

25 Referring to figure 2 an alternative embodiment of
the disconnectable mooring assembly is illustrated in a view
similar to figure 1. Most of the components of this alterna-
tive embodiment are similar to components of the first em-
bodiment, and thus are not explained again. The main differ-

30 ence with the previous embodiment is the feature that the
swivel 9 now extends above the level of the deck 15 of the
vessel 1. The swivel support frame 14’ now is prolonged in a
vertical direction compared to swivel support frame 14 of the
figure 1 embodiment. Whereas according to figure 1 the bear-

35 ing assembly 13 is provided at the lower side of the swivel
support frame 14 and cooperates with a bottom wall 19 of the
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provide such a receiving opening in an outrigger connected to
and projecting from the vessel, such that the mooring assem-
bly then is positioned at least partially, and often fully
outside the confines of the hull of the vessel.

20 The invention is not limited to the embodiments de-

scribed above which may be varied widely within the scope of

the invention as defined by the appending claims,.



recess 16 in the deck 15 of the vessel, according to figure 2 the
upper end of the swi vel support frame 14' carries a bear- ing
assenbly 13' cooperating with the deck 15 of the vessel or nounts
15" attached thereto. 5 The swi vel support franme 14' again is housed
partly in a recess 16'. The |ower endgof the swivel support frame
14" now does not contact the bottom of the recess 16'. Although the
above enbodi nents have been described wth respect to a nooring
assenbly in which the nooring buoy 10 is received in a correspondi ng
recei ving opening near to or at theCk&&MSof the vessel (that neans
within the confines of the hull of the vessel), it is noted that t he
scope of the inventionis not limted to such enbodi nents.
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15 fined between the mooring buoy (1l) and the swivel {(9) which
allows the introduction of hoisting means required for 1ift-
ing or lowering the mooring buoy (11) during connect or dis-
connect operations as well as the provision or manifolding
between the swivel (9) and the mooring buoy (11).

20 2. Disconnectable mooring assembly according to
claim 1, wherein the swivel (9) has a stationary position
relative to and is supported substantially entirely by the
vessel (1).

3. Disconnectable mooring assembly according to

25 claim 2, wherein the swivel (9) 1is supported in the vessel
(1), by means of a bearing assembly (13).

4. Disconnectable mooring assembly according to
claim 1, 2 or 3, wherein the swivel (9) at least partly ex-
tends below the level of the deck (15) of the wvessel (1).

30 5. Disconnectable mooring assembly according to
claim 4, wherein the swivel (9) is received in a recess (16)
in the deck (15} of the vessel (1).

6. Disconnectable mooring assembly according to
claim 1, 2 or 3, wherein the swivel (9) extends above the

35 level of the deck (15} of the wvessel (1).



spondi ng receiving opening (7) of the vessel (1), character- ized in
that the swivel (9) is |located above the nooring buoy (11) in such a
manner that an interspace (10) is de 15 fined between the nooring
buoy (11) and the swivel (9) which allows the introduction of

hoi sting neans required for lift- ing 9r | owering the nooring buoy
(11) during connect or dis- connect operations as well as the

provi sion or manifolding between the swivel (9) and the nooring buoy
(11). 20 2. Disconnectabl e nooring assenbly according to claiml,
wherein the swivel 7(9idesneestablomoyrpogi dsoemblel atcoredimg and i s
supporte upst i . i y S
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assenbl yn£d8ed By B s6egnechakbermoning assenbly according to claim
1, 2 or 3, wherein the swivel (9) at least partly ex- tends bel ow the
| evel® of the deck (15) of the vessel (1). 30 S. Disconnectable
noori ng assenbly according to claim4, wherein the swivel (9) is
received in a recess (16) in the deck (15) of the vessel (1). 6.

D sconnect abl e noori ng assenbly according to claiml1, 2 or 3,
wherein the swivel (9) extends above the 35 |evel of the deck (15)

of the vessel (1). 9 7. Disconnectable nooring assenbly according to
any of the previous clainms, wherein the central nenber (2) of the
nooring buoy (11) and the swivel (9) are intercon- nected by a torque
menber (17). 5



