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[0001] The invention relates to a disconnectable turret mooring system for a
vessel. Vessels (such as tankers) fitted with a disconnectable turret mooring sys-
tem are frequently employed in the offshore oil industry. A disconnectable turret
mooring system typically allows a buoy to be released from the remaining turret
part when environmental conditions may pose an unacceptable hazard to the ves-
sel in which the mooring system is fitted. The buoy is the part of the mooring sys-
tem that is anchored to the seabed and which supports all risers. Typically, upon
release from the remaining turret part, the buoy sinks to a pre-determined level.
For again connecting the buoy to the remaining turret part, it is picked up by ap-

propriate lifting means and again connected with the remaining turret part.

[0002] Vessels with disconnectable turret mooring systems are increasingly be-
ing employed in deeper water and need to carry an increasing number of risers.
This requires a buoy with increasingly large dimensions in order to support the
weight of the anchor lines and risers. This in turn also requires the turret struc-

ture to be large to be able to receive such a large buoy.

[0003] US patent application 2004/0261682 discloses a disconnectable turret
mooring system for a vessel, comprising a turret positioned in the moonpool of
the vessel and having an upper part cooperating with a first upper bearing as-
sembly positioned between the turret and the vessel, and a lower disconnectable
buoy part cooperating with a second lower bearing assembly positioned between
the turret and the vessel. The lower bearing assembly according to this document
comprises a bearing ring positioned between the buoy and the vessel. This known
disconnectable turret mooring system however is not suitable for buoys with large
diameter because relatively tight tolerances are required to obtain a reasonable fit
between the buoy and the bearing ring. Moreover, to prevent a relative rotation
between the buoy and a reaction ring engaging the bearing ring it is suggested to
provide means such as pins cooperating with corresponding slots. This makes the
structure complicated. Further for ensuring a proper cooperation between such
pins and corresponding slots a good alignment during hook up of the buoy is re-
quired. Finally, it is a disadvantage of this known mooring system that mounting

the lower bearing assembly is complicated.

[0004] The document WO 02/34616 is considered to be the closest prior art and
discloses a turret mooring system where a combination of flexible elements and a
sharp angle achieves a semi-permanent system able to transmit larger mooring

forces.
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[0005] It is an object of the present invention to provide an improved discon-

nectable turret mooring system for a vessel.

[0006] Thus, in accordance with the present invention, a disconnectable turret
mooring system for a vessel is provided comprising a turret positioned in a
moonpool of the vessel and having an upper part cooperating with a first upper
bearing assembly positioned between the turret and the vessel, and a lower dis-
connectable buoy part cooperating with a second lower bearing assembly posi-
tioned between the turret and the vessel, wherein the lower bearing assembly
comprises a number of discrete circumferentially spaced bearing members which
are attached to and extend radially inwards from the vessel for engaging the low-
er disconnectable buoy part of the turret, and which bearing members are dis-
placeable radially between an inner operative position for engaging the lower dis-
connectable buoy part and an outer inoperative position for disengaging the lower

disconnectable buoy part.

[0007] As a result of the provision of a number of discrete circumferentially
spaced bearing members which are displaceable radially as stated above, a lower
bearing assembly is provided that is much simpler to adjust to tight tolerances
and of which the mounting is much simpler. In the outer inoperative position of
the bearing members the lower bearing assembly does not define a contact be-
tween the buoy and vessel, such that the disconnect or hook-up operation of the

buoy can be carried out in an easy manner.

[0008] The disconnectable turret mooring system in accordance with the pre-
sent invention is particularly suitable in cases where a very large disconnectable
buoy is needed, typically requiring a diameter of the lower bearing assembly of

eight meters or more.

[0009] Preferably, the lower disconnectable buoy part is provided with an outer
bearing ring for cooperation with the bearing members. Such a bearing ring not
only protects the buoy against wear, but also can reinforce the buoy at the loca-
tion where the bearing members engage. Such a bearing ring may be replaced

when needed.

[0010] Preferably, the bearing ring has an upper inwardly sloping part, making

entrance of such a bearing ring between the bearing members very easy.
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[0011] In accordance with another embodiment of the disconnectable turret
mooring system it comprises eighteen bearing members which are regularly
spaced at 20° intervals. However, it is noted that also any other number of dis-

crete bearing members may be applied.

[0012] According to yet another preferred embodiment, each bearing member
comprises a longitudinal member having an inner end defining a bearing surface
for cooperation with the lower disconnectable buoy part and a shaft part extend-
ing outwardly from said inner end and cooperating with a stationary guide con-
nected to the vessel, and further comprises driving means for displacing the shaft
part relative to the stationary guide between the inner operative position and the
outer inoperative position. The bearing surface will cooperate with the buoy, for
example the bearing ring if applied. The shaft part not only carries said bearing

surface, but also serves as part for cooperating with the stationary guide.

[0013] Although is it possible, that each bearing member is operated manually,
it is preferred that the driving means comprise remotely operated automated driv-
ing means, such as for example electrically, hydraulically or pneumatically oper-
ated driving means. Then, for example, the shaft part could comprise the piston

rod of a cylinder-piston assembly.

[0014] According to another preferred embodiment, the moonpool has a lower
end in which fender members are provided for cooperation with the turret. Such
fender members, which may comprise a number of circumferentially spaced fend-
er strips, may be made of rubber or plastic material. The objective of such fender
members is to prevent damage to the bearing surface of the turret at the location

of the lower bearing (such as the bearing ring mentioned before).

[0015] Finally an embodiment is mentioned, in which the moonpool has a lower
end at the keel of the vessel and wherein the second lower bearing assembly is
positioned at a distance above said lower end of the moonpool. Such a position of
the second lower bearing assembly prevents it from being subjected to hogging

and sagging deformations of the vessel.

[0016] Hereinafter the invention will be elucidated while referring to the draw-
ing, in which an embodiment of a disconnectable turret mooring system for a ves-

sel is illustrated. Herein
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figure 1 shows, schematically and in cross section an embodiment of a discon-
nectable turret mooring system according to the present invention;
figure 2 illustrates, on a larger scale, a detail of the mooring system of figure 1;

figures 3 and 4 show the operation of bearing members.

[0017] Firstly referring to figure 1 an overall layout of a disconnectable turret
mooring system according to the present invention is shown. In the hull 1 of a
vessel a moonpool 2 is defined in which a first upper bearing assembly 3 and sec-
ond lower bearing assembly 4 are provided. The moonpool 2 receives, as is
known perse, a turret comprising an upper part 5 and a lower disconnectable

buoy part 6.

[0018] The first upper bearing assembly 3 is positioned between the upper part
of the turret 5 and the inner wall of the moonpool 2, whereas the second lower
bearing assembly is positioned between the lower disconnectable buoy part 6 of

the turret and the inner wall of the moonpool 2.

[0019] The lower disconnectable buoy part 6 of the turret is supported from the
upper part 5 by a suitable disconnectable arrangement 7, the details of which are
known from the state of the art and thus are not any further elaborated here.
Further, as is known per se, the lower disconnectable buoy part 6, which typically
is located largely below the waterline, consists mainly of a plurality of buoyancy
tanks (not indicated). Anchoring means, such as anchor chains 8, are attached
near the lower end of the disconnectable buoy part 6. Further, risers (not indicat-

ed) will extend from the lower buoy part 6 downwardly and upwardly.

[0020] For disconnecting and connecting the disconnectable buoy part 6 to the
upper part 5 of the turret hoisting means and latching means may be provided,

which also are known from the state of the art and thus are not elucidated here.

[0021] The lower bearing assembly 4 comprises a number of discrete circumfer-
entially spaced bearing members 11 which are attached to and extend radially
inwards from the vessel 1 for engaging the lower disconnectable buoy part 6 of

the turret.

[0022] As shown, for example, in figures 3 and 4 the lower bearing assembly 4
comprises eighteen bearing members 11 which are regularly spaced at 20° inter-

vals.
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[0023] Referring to figure 2, part of the disconnectable turret mooring system of
figure 1 is shown on a larger scale, illustrating a bearing member 4. The lower
disconnectable buoy part 6 is provided with an outer bearing ring 12 for coopera-
tion with the bearing members 11. In the illustrated embodiment the bearing ring

has an upper and lower inwardly sloping part 12' and 12", respectively.

[0024] Each bearing member 11 comprises a longitudinal member 13 having an
inner end 14 defining a bearing surface for cooperation with the bearing ring 12 of
the lower disconnectable buoy part 6. The longitudinal member 13 further com-
prises a shaft part 15 extending outwardly from said inner end 14 and cooperat-

ing with a stationary guide 16 which is connected to the vessel 1.

[0025] As a result the inner end 14 of each bearing member is displaceable ra-
dially between an inner operative position for engaging the lower disconnectable
buoy part 6 and an outer inoperative position for disengaging said buoy part 6.
The operative position is illustrated in figure 4, whereas the inoperative position is

illustrated in figure 3.

[0026] Not illustrated are driving means for displacing the bearing members 11
(or, specifically, the shaft parts 15 thereof) between the operative and inoperative
positions. Such driving means may comprise remotely operated automated driv-
ing means, such as for example electrically, hydraulically or pneumatically oper-
ated driving means. However, it is conceivable too that driving the bearing mem-

bers is effected manually.

[0027] It is noted, that all bearing members may be displaced individually, such
that the displacement among these bearing members may differ one from the

other.

[0028] When the disconnectable buoy part 6 has to be disconnected from the
upper part 5 of the turret, the bearing members 11 are retracted outwardly to the
inoperative position. When, however, the disconnectable buoy part 6 is connected
to the upper part of the turret, the bearing members are displaced towards to the
operative position, in which the bearing surface 14 thereof engages the bearing

ring 12 of the buoy part 9.

[0029] In the illustrated embodiment of the disconnectable turret mooring sys-



10

15

DK/EP 1995167 T3

tem the moonpool 2 has a lower end (which, in the illustrated embodiment, wid-
ens in a downward direction) in which fender members 9 are provided for cooper-
ation with the turret. Such fender members 9 may comprise a number of circum-
ferentially spaced fender strips which may be made of rubber of a plastic material.
The objective of these fender strips is to prevent any damage of the bearing sur-

face of the bearing ring 12, which surface preferably is made of stainless steel.

[0030] Further, referring to figure 2, it appears that the moonpool 2 has a lower
end at the keel 15 of the vessel 1, wherein the second lower bearing assembly 4

is positioned at a distance above said lower end of the moonpool.

[0031] The invention is not limited to the embodiment described before which
may be varied widely within the scope of the invention as defined by the append-

ing claims.
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Patentkrav

1. Frakobleligt tarnfortgjningssystem til et fartgj, omfattende et tarn placeret i en
moonpool i fartgjet og med en gvre del (5), der samvirker med en fagrste gvre
lejesamling (3) placeret mellem tarnet og fartegjet, og en nedre frakoblelig bajedel
(6), der samvirker med en anden nedre lejesamling (4) placeret mellem tarnet og
fartgjet, kendetegnet ved, at den nedre lejesamling omfatter et antal diskrete,
langs omkredsen fordelte lejeelementer (11), som er fastgjort til og forleber indad
fra fartgjet for indgreb med den nedre frakoblelige bgjedel af tarnet (6), og hvilke
lejeelementer kan forskydes radielt mellem en indre virksom position for indgreb
med den nedre frakoblelige bgjedel og en ydre uvirksom position for at bringe den

nedre frakoblelige bgjedel ud af indgreb.

2. Frakobleligt tarnfortgjningssystem ifglge krav 1, hvori den nedre frakoblelige

bajedel er forsynet med en ydre lejering til samvirken med lejeelementerne.

3. Frakobleligt tarnfortgjningssystem ifglge krav 2, hvori lejeringen har en gvre,

indad skranende del.

4. Frakobleligt tarnfortgjningssystem ifalge ethvert af de foregaende krav, omfat-

tende atten lejeelementer, som er regelmassigt fordelt med 20° mellemrum.

5. Frakobleligt tarnfortgjningssystem ifalge ethvert af de foregaende krav, hvori
hvert lejeelement omfatter en langsgaende del med en indre ende, som definerer
en lejeflade for samvirken med den nedre frakoblelige bgjedel, og en akseldel, der
streekker sig udad fra den indre ende og samvirker med en stationeer fgring for-
bundet med fartgjet, og yderligere omfatter drivorganer til at forskyde akseldelen
i forhold til den stationeere faring mellem den indre virksomme position og den

ydre uvirksomme position.

6. Frakobleligt tarnfortgjningssystem ifglge krav 5, hvori drivorganerne omfatter
fiernbetjente automatiserede drivorganer, sdsom for eksempel elektrisk, hydrau-

lisk eller pneumatisk drevne drivorganer.

7. Frakobleligt tarnfortgjningssystem ifalge ethvert af de foregaende krav, hvori
moonpoolen har en nedre ende, i hvilken fenderelementer er tilvejebragt for sam-

virken med tarnet.
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8. Frakobleligt tarnfortgjningssystem ifglge krav 7, hvori fenderelementerne om-

fatter et antal fenderlister fordelt langs omkredsen.

9. Frakobleligt tarnfortgjningssystem ifglge ethvert af de foregaende krav, hvori
moonpoolen har en nedre ende ved fartgjets kal, og hvori den anden nedre leje-

samling er placeret i en afstand over den nedre ende af moonpoolen.
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FIG 3
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FIG 4



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

