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(57)  Theinvention relates to a vessel (1) comprising
bow and stern anchor lines (3-8) located between 5%
and 40% of the vessels total length from the midship
position. The anchor lines (3-8) are connected at fair-
leads (11-14) at the sides of the vessel in fixed positions.
The transverse stiffness of the bow anchor lines (3-6) is
larger than the transverse stiffness of the stern anchor
lines (7,8). The bow anchor lines (3-6) may be of greater

Vessel comprising a semi-weathervaning mooring arrangement

stiffness than the rear anchor lines (7,8) by an increased
pretensioning load or by addition of clump weights and/
or may be located further from midship than the rear an-
chor lines. Hereby, a relatively simple passive weath-
ervaning system is obtained wherein lateral displace-
ment of the midship area is minimised and in which the
moments exerted by environments can be efficiently
counteracted.
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Description

[0001] The invention relates to the vessel comprising
a hull and a number of anchor lines mooring the vessel
to the seabed.

[0002] From WO 98/35874 a passive weathervaning
mooring arrangement is known wherein the anchor lines
are fixedly attached to the sides of the vessel at the mid-
ship position. This allows the ship to weathervane by
180° without the use of a complex turret. However, the
restoring moment exerted by the anchor lines is relative-
ly small and a relatively low yaw stiffness is obtained.
Therefore, a thruster system is required to return the
vessel if it rotates by more than 180° to avoid twisting
or winding up of the mooring lines. As the lack of suffi-
cient restoring moment exerted by the anchor line sys-
tem requires an active thruster-positioning device, the
mooring arrangement is relatively expensive.

[0003] From US patent number 3,822,663 a mooring
arrangement is known comprising two bow and two
stern anchor lines, each anchor line being connected to
a carriage which can be moved along the sides of the
vessel. This allows the vessel to weathervane by mov-
ing the carriages and taking in or paying out the anchor
lines along winches connected to said carriages. This
system is relatively complex and requires additional
decks space for accommodating the movable carriages.
[0004] From WO 99/02394 a spead mooring arrange-
ment is known wherein at positions spaced from the bow
and the stern, multiple anchor lines extend from the lon-
gitudinal centre line of the vessel. Hereby additional free
space along the hull is provided for mooring shuttle tank-
ers against the vessel. No weathervaning capabilities of
the system are apparent Furthermore, connection of the
anchor lines to a single position on the longitudinal cen-
tre line of the vessel results in relatively small restoring
moments exerted by the anchoring system of the vessel,
and as a result of that reduces yaw stiffness of the an-
choring system.

[0005] From WO 97123380 a semi weathervaning an-
choring system is known wherein the tension of the an-
chor lines can be controlled by paying out and taking in
the anchor lines, the pretension of the bow anchor lines
being larger than the pretension of the rear anchor lines.
[0006] It is an object of the present invention to pro-
vide an anchoring system allowing passive weathervan-
ing which is of a relatively simple construction, which
requires little deck space and which, when weathervan-
ing, minimises the lateral displacement, such that the
tension on risers that may be connected to the vessel
between the bow and stern, remains relatively low.
[0007] Hereto, a vessel according to the present in-
vention is characterised in that the vessel comprises at
least four anchor lines, two front anchor lines being con-
nected to a respective side of the vessel at a fixed lon-
gitudinal position which is spaced from midship between
5 % and 40 % of the vessels total length, preferably be-
tween 15 % and 35 % of the vessels total length, the
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transverse stiffness at the connection points of the front
anchor lines being greater than the transverse stiffness
at the connection points of the rear anchor lines for al-
lowing passive weathervaning of the vessel.

[0008] By moving the bow anchor lines towards the
midship position, the fairleads of the bow anchor lines
being located near the sides of the hull, the vessel will
be able to weathervane around a rotation point which is
located relatively close to the vessel, preferably be-
tween bow and midship. Especially when steel risers are
connected between the seabed and the vessel, the
present invention provides an optimised balance be-
tween freedom of movement of the vessel, which allows
weathervaning within a limited range, and minimising
lateral displacement of the midship area By placing the
bow and stern mooring lines closer together, the envi-
ronmental forces acting on the vessel can lie taken up
more efficiently with less tension in said mooring lines.
No need for paying out or taking in each mooring line or
changing the positions of the fairleads along the vessel
is needed for obtaining weathervaning capabilities.
[0009] The bow anchor lines may be of greater stiff-
ness than the rear anchor lines and/or may be placed
further from midship than the stern anchor lines to arrive
at the greater transverse stiffness of the bow anchor
lines. With "transverse stiffness" as used herein, the ex-
cursion of the bow or stern is meant upon application of
a uniform transverse load on the vessel.

[0010] The difference in transverse mooring stiffness
of the bow and stern anchor lines may be varied by the
number of anchor lines used, the pretensioning, addition
of clump weights, the anchor line angles, etc.

[0011] The stern anchor lines may be connected at
the stern position, but are preferably located between 5
% and 40 % of the vessels total length from midship,
preferably between 15 % and 35 % of the vessels total
length from midship. Preferably the bow anchor lines ex-
tend in the direction of the bow at an angle of between
10° and 90°, preferably between 10° and 45° with re-
spect to the longitudinal axis of the vessel in a non-
weathervaning equilibrium position. The rear anchor
lines extend rearward with respect to the longitudinal ax-
is of the vessel at an angle of between 10° and 60°, pref-
erably between 20° and 35° At these angles the midship
area forms a minimal heave area in which risers, rigid
(steel) or flexible risers or a drill string or drilling rig may
be situated. The angles described above result in suffi-
cient stiffness for accurate station keeping of the vessel
while allowing passive weathervaning upon changing
wind, wave and current conditions.

[0012] Preferably, the front and stern anchor lines
comprise groups of anchor lines connected to substan-
tially the same fairlead position for maintaining accessi-
bility of the vessel.

[0013] The invention will, by way of example be ex-
plained with reference to the single accompanying
drawing of a vessel comprising a mooring arrangement
according to the present invention.



3 EP 1 060 981 A1 4

[0014] Figure | shows a vessel | comprising four
groups of each three-bow anchor lines 3, 4, 5, 6, and
two groups of each four stern anchor lines 7,8. The
groups of anchor lines 3-8 are connected to the hull 9
of the vessel at fairlead positions 11,12,13,14. The fair-
lead positions of the front anchor lines 3-5 are located
between midship M and the bow 2 at fixed positions.
These fixed fairlead positions may be located along a
longitudinal dimension B which may comprise between
0.05 L-0.40 L, wherein L represents the total length of
the vessel 1. The fairlead positions 13,14 of the stern
anchor lines may be located along a longitudinal dimen-
sion S between midship M and the stern 15, wherein S
is between 0.05 L-0.40 L.

[0015] Ata water depth of 800m the bow anchor lines
3-6 may have a length of 1600m and have and anchor
line tension of 150 ton £ 15 ton per anchor line in the
group of anchor lines ton. The stern anchor lines 7,8
may have a length of 1600m and an anchor line tension
of 80 ton £ 15 ton per anchor line in the group of anchor
lines.

[0016] The positions of the bow and stern as used
herein may be interchanged, as the requirement to
weathervane around the stern may arise for the situation
when risers are connected to the vessel of a position
between midship and the stern.

Claims

1. Vessel (1) comprising a hull and a number of anchor
lines mooring the vessel to the seabed, character-
ised in that the vessel comprises at least four an-
chor lines, two front anchor lines being connected
to a respective side of the vessel at a fixed longitu-
dinal position which is spaced from midship be-
tween 5 % and 40 % of the vessels total length, pref-
erably between 15% and 35 % of the vessels total
length, the transverse stiffness at the connection
points of the front anchor lines being greater than
the transverse stiffness at the connection points of
the rear anchor lines for allowing passive weath-
ervaning of the vessel.

2. \Vessel according to claim 1, wherein the front an-
chor lines are of greater stiffness than the rear an-
chor lines

3. Vessel according to claim 1 or 2 wherein the stern
anchor lines are placed closer to midship than the
bow anchor lines.

4. Vessel according to claim 1, 2 or 3 characterised in
that, the rear anchor lines are connected to a re-
spective side of the vessel at a fixed longitudinal po-
sition which is spaced from midship between 5 %
and 40 % of the vessels total length, preferably be-
tween 15% and 35 % of the vessels total length.
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5.

Vessel according to claim 1, 2, 3 or 4, wherein the
front anchor lines extend at an angle, when seen
from bow to stern, of between 10 ° and 90°, prefer-
ably between 10° and 45 ° in a non-weathervaning
equilibrium position, the rear anchor lines extending
rearward at an angle, when seen from stern to bow,
of between 10° and 60°, preferably between 20°
and 35°.

Vessel according to one of the preceding claims,
wherein the anchor lines comprise groups of two or
more anchor lines, substantially connected to the
same point on the vessel.

Vessel according to any of the preceding claims,
wherein the rotation point of the vessel is located
between the bow and midship.

Vessel according to any of the preceding claims,
wherein risers are connected to the vessel at or
near the midship position.

Vessel according to claim 8, wherein the risers are
spaced from midship between 5% and 40% of the
vessel length.
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