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(54) VESSEL WITH TILTABLE BOW FENDER

(57) A vessel (60) comprising a bow (62) with an elon-
gated bow fender (10). The bow fender (10) is tiltable
mounted to the bow (62) of the vessel (60), and is tiltable

between a parked position on the bow (62) of the vessel
(60), and an active, oblique position.
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Description

Field of the invention

[0001] The present invention relates to a vessel com-
prising a bow with an elongated bow fender.
[0002] The vessel can for instance be a service vessel
for the offshore wind industry and oil and gas market.

Background of the invention.

[0003] Offshore wind turbines are normally gathered
in wind farms placed on the continental shelf with reduced
water dept. Higher wind speeds are available offshore
compared to land, and supplies more energy.
[0004] Oil and gas platforms, special in Far East, Mex-
ico, Brazil etc. where service personnel need to embark
and disembark the platforms from service vessels, the
inventive bow fender with sideways forces, will improve
the vessels stability, and safety and ability for the service
personnel.
[0005] Offshore wind power refers to the construction
of wind farms in bodies of water to generate electricity
from wind. Offshore wind power utilizes traditional fixed-
bottom wind turbine technologies, as well as deep-water
areas utilizing floating wind turbines.
[0006] The service crews are normally brought from
ports or accommodation vessels with service vessels,
and the service personnel embark and disembark be-
tween the service vessel and the turbines or platforms.
[0007] Each turbine has two vertical poles/fender bars
to protect the turbine while the service vessel approach
the turbine and allows the service personnel to use the
turbines ladder between the two poles for embarking and
disembarking. With the vessels engines/propellers the
vessel’s transverse bow-fender is pushed against the
poles.
[0008] The challenge is to keep the bow of the vessel
steady when the service personnel embark and disem-
bark in rougher sea conditions.
[0009] Different solutions have been used. For in-
stance has stabilized walkways been tried, cranes with
claws, etc. One solution is use of a hydraulic clamping
system that is mounted on the deck of the crew transfer
vessel. Its main elements are two hydraulic arms, which
can rotate around a vertical axis. At their front-end a hy-
draulic clamp is mounted which can be swung around
the vertical fender bars of the wind turbine, and by acti-
vating two hydraulic rams they pull the vessel’s fender
against the fender bars with a preset force. The resulting
friction stabilizes the position of the vessel.
[0010] GB 2476858 A discloses an apparatus for sta-
bilizing a floating craft against a stationary structure. The
apparatus comprises means of attaching the apparatus
to a floating craft, an elongate fender comprising a struc-
ture contacting face, and at least two jaws, each com-
prising a front face and a structure-contacting surface.
At least one jaw is movable from a first position to a sec-

ond position and vice versa, in order that said jaws may
be positioned in a first open position where the structure
contacting surfaces of the jaws are relatively far apart
and a second closed position wherein the structure con-
tacting surfaces of the jaws are relatively close together.
During use, the apparatus is positioned such that a suit-
ably sized part of the stationary structure is placed be-
tween the jaws, the said jaws can then be brought into
the closed position, thereby creating craft stabilizing con-
tact between the structure contacting surfaces of the jaws
and the structure.
[0011] EP 2520485 A1 discloses a system for mooring
a vessel against a stationary object, for example the mast
of a wind turbine erected in water. The stationary object
comprises at least one substantially vertical bumper bar,
which is attached to the stationary object by means of an
extension. The vessel comprises a hull, an engine for
propelling the vessel, and a buffer body, which protrudes
in relation to the hull. The bumper bar comprises a sub-
stantially vertical, inside guide track, which substantially
faces the stationary object, and a substantially vertical,
outside guide track, which substantially faces away from
the stationary object. The vessel comprises at least one
engagement arm, which at one end is provided with an
engagement member. The engagement arm can be
moved in relation to the hull between a mooring state, in
which the engagement member engages on the inside
guide track of the bumper bar and is vertically displace-
able along this, and a release state, in which the engage-
ment member is out of engagement with the inside guide
track. The buffer body in the mooring state engages on
the outside guide track of the bumper bar and is vertically
displaceable along this. The inside guide track protrudes
sideways in relation to an adjacent part of the extension
of the bumper bar such that the engagement member of
the engagement arm in the mooring state can be moved
past the extension on vertical displacement along the
inside guide track of the bumper bar.
[0012] EP3323708 A1 disclose a bow fender on a crew
transfer vessel, comprising an elongated fender
equipped with two in longitudinal and opposite directions
movable support blocks, wherein said support blocks are
skidable on a front side of the fender under the influence
of a pressure actuator. Each of said support blocks com-
prises a U-shaped base plate, which at least partially
envelopes the fender, and with an interior width between
respective side faces corresponding to the height of the
fender.
[0013] Hinged or tiltable fenders are known from for
instance SU1105386 A1, JPS5483293 A,
US2010012009 A1, US445910 A, and FR2314861 A1.
However, none of the documents discloses bow fenders.

Objects of the present invention

[0014] An object of the present invention is to provide
an improved, alternative and simplified solution, wherein
the vessel’s bow fender is adjustable and tiltable to im-
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prove docking and to stabilize the bow while the service
crew embark and disembark in rough sea conditions.
[0015] The tiltable bow fender of the invention will also
improve adjustment of forces acting on the bow fend-
er/bow of the vessel and the wind turbine foundation.
[0016] The present invention also provides a solution
that makes it easy to center the bow of the vessel to the
correct position, which save time and increase the safety.
[0017] With the present invention, it is not necessary
with heavy equipment in the bow of the vessel, which
can make the vessel unstable, at least at the bow end.
Such heavy equipment may also be an obstacle for the
service crew to pass.

Summary of the invention

[0018] Said objects are achieved with a vessel com-
prising a transverse bow with an elongated bow fender,
wherein the bow fender is tiltable mounted to a front face
on the bow of the vessel, and is tiltable between a parked
position on the bow of the vessel, and an active, oblique
position.
[0019] The bow fender is preferably tiltable about a piv-
ot point on the bow of the vessel.
[0020] The bow fender can be tiltable supported in the
pivot point, and be driven out and in between the parked
position and the active, oblique position by one or more
actuators.
[0021] The pivot point can be one or more hinges be-
tween the bow of the vessel and a lower part on a back-
side of the bow fender.
[0022] The one or more actuators can be connected
between the bow of the vessel and an upper part on a
backside of the bow fender. Said actuators can be hy-
draulic cylinders.
[0023] The one or more actuators can also be acting
as shock dampers.
[0024] The bow fender can comprise an elongated
fender made of rubber.
[0025] The bow of the vessel can have a flat front face,
and the bow fender can comprise an elongated fender
made of rubber mounted in transverse direction on said
front face.
[0026] The bow fender can comprise an elongated
fender equipped with two in longitudinal and opposite
directions movable support blocks, wherein said support
blocks are skidable on a front side of the fender under
the influence of a pressure actuator, wherein each of said
support blocks comprises a U-shaped base plate, which
at least partially envelopes the fender, and with an interior
width between respective side faces corresponding to
the height of the fender.
[0027] The base plate can comprise at least one inter-
nal connection arm extending though a longitudinal slit
in the front side of the fender, and which is connected to
the pressure actuator.
[0028] The pressure actuator of the bow fender can be
resting in an open box placed in a backside of the fender,

and the pressure actuator and the connection arm of the
support block can be connected to a skid plate, said skid
plate being skidable in respective side slots in the box.
[0029] Said box may further be hingedly connected to
the bow of the vessel, and to said actuator(s).
[0030] Said support blocks can be skidable to an ex-
tracted position and a retracted position on the front side
of the elongated fender.

Description of the figures

[0031] Embodiments of the present invention will now
be described, by way of example only, with reference to
the following figures, wherein:

Figure 1 shows a crew transfer vessel equipped with
a bow fender.
Figure 2 shows a bow section of the vessel.
Figure 3 shows an offshore wind turbine foundation.
Figure 4 shows the bow of the vessel with a bow
fender in parked position.
Figure 5 shows the bow of the vessel with a bow
fender in activate position.
Figure 6 shows a perspective view of one possible
embodiment of a bow fender.
Figure 7 shows a side view of the bow fender with
support blocks in an extracted position.
Figure 8 shows a side view of the bow fender with
support blocks in a retracted position.
Figure 9 shows a partially exploded view of the bow
fender.
Figure 10 shows a support block used in the bow
fender.
Figure 11 shows an open box with a hydraulic cylin-
der used in the bow fender.

Description of preferred embodiments of the inven-
tion

[0032] The present invention is related to a vessel 60
as shown in figure 1, such as a crew transfer vessel dis-
cussed previously, equipped with a bow fender 10. At
least an upper part of the bow 62 is on the front face flat
and is equipped with an elongated bow fender 10 placed
transverse on the bow 62, as seen in figure 2.
[0033] A wind turbine foundation 52 is shown in figure
3 having two vertical poles/fender bars 50 to protect the
turbine while the service vessel approach the turbine and
allows the service personnel to use the turbine ladder 54
between the two poles for embarking and disembarking.
With the vessels engines/propellers, the vessel’s trans-
verse bow fender 10 is pushed against the poles 50. A
vessel 60 with a bow fender 10 according to the invention
can be used to adjust or reduce the impact on the poles,
or other foundation, when the vessel 60 approaches and
docs at the wind turbine.
[0034] One example of a bow fender 10 shall be ex-
plained later, but the bow fender 10 can in its simplest
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form be a rubber fender mounted to a base plate.
[0035] As shown in figure 4, the bow fender 10 can be
in a parked position on a front face of the bow 62 of the
vessel 60. In the parked position, the bow fender 10 is
placed on the bow 62, i.e. adjacent or parallel to the front
face of the bow 62. The bow fender 10 is tiltable about a
pivot point or axis 46, said pivot point being for instance
one or more hinges. The pivot point/hinges 46 is/are pro-
vided on a lower part of a backside or backplate 10a of
the bow fender 10, and runs in longitudinal direction, i.e.
on the transverse and flat front face of the bow 62. The
bow fender 10 is mounted out of the water, i.e. on the
upper and most forward part of the bow 62.
[0036] As shown in figure 5 the bow fender 10 can be
shifted to an active position on the bow 62 of the vessel
60. In the active position, the bow fender 10 is pivoted or
tilted to an oblique position.
[0037] One or more actuators 42 can be used to drive
the bow fender 10 from the parked position to the active
position, and back again. The actuator(s) 42 can, as
shown, be mounted between the bow 62 of the vessel
60 and an upper connection part 48 on the backside or
backplate 10a of the bow fender. The actuators 42 may
further be housed in a cavity 44, said cavity being below
deck and in the front face of the bow 62. Several actuators
42 can be mounted in parallel, as shown in figure 2.
[0038] In a preferred embodiment, the actuators 42 are
hydraulic cylinders. However, other actuators may be
used, such as pneumatic cylinders or electric driven ac-
tuators.
[0039] The actuators 42 will also act as shock dampers
when a force is acting on the bow fender. During initial
docking of the vessel 10 to the wind turbine foundation
52, the bow fender 10 is driven out (tilted) to the active
position, for instance to an angle of 20-25°, as seen in
figure 5. The upper part of the bow fender 10 will then hit
the poles 50 of the wind turbine foundation 52. If the ves-
sel is 150-175 dwt and the vessel is moving at 1-2 knots,
the force will be quite large. As an example, the forces
acting on one of the support poles on the wind turbine
foundation 52 may vary from 440 kN for a vessel of 150
dwt and speed of 1 knots up to 2330 kN for a vessel of
175 dwt and speed of 2 knots. Dependent of the angle
of the bow fender and the speed of the vessel, the com-
bined impact forces on the support points may thus vary
from approximately 40 kN to 260 kN. The actuators 42
should, when acting as shock dampers, be able to absorb
such forces.
[0040] By using the tilted bow fender 10 and the actu-
ators 42 acting as shock dampers, the forces will sub-
stantially be reduced. Dependent on the angle of the bow
fender 10, there might be an uneven distribution of forces
acting on the hinges 46 and the actuator 42 through the
upper connection part 48. However, it should be unprob-
lematic as long as hinges, axles, and actuators are di-
mensioned accordingly. To facilitate operation during
docking at the wind turbine, the actuators 42 of the bow
fender 10 are preferable connected to a control system

on the vessel’s bridge, in order to activate the bow fender.
[0041] As particularly shown in figure 6-11, one exam-
ple of the bow fender 10 can comprise an elongated rub-
ber fender 12. In the middle of the rubber fender 12 there
is a ticker part 36 on the front side 12a, which is pressed
against the ladder 54 of the wind turbine foundation 52.
The bow fender 10 is as mentioned mounted on the bow
of a vessel 60, such as a crew transfer vessel, with the
ticker part 36 facing forward.
[0042] The elongated fender 12 is disclosed as made
of rubber, but the elongated fender 12 can be made of
plastic or other suitable material. The bow fender 10 is
disclosed in relation to a wind turbine foundation, but may
of course be used with any similar offshore construction.
[0043] Such a bow fender 10 can for instance be ap-
proximately 10m long, and with a thickness of 45cm and
a height of 65-100cm. Support poles 50, or fender bars,
on a typical wind turbine foundation 52 have a diameter
of 33cm, and a center distance of for instance 1,8m. The
ticker part 36 of the bow fender can be accommodated
between the support poles 50 when the vessel 60 is push-
ing forward. The thrust by the vessel may for instance be
between 8 to 10 tons.
[0044] To keep the bow of the vessel 60 steady with
respect to the support poles 50, the bow fender 10 can
be equipped with two support blocks 14, or fender
clamps/shoes, which can be pushed against the outside
of each support pole 50. The support blocks 14 are pref-
erable used when the bow fender 10 is in the parked
position.
[0045] The support blocks 14 can each be pushed
against the poles 50 with a force of for instance 5 tons,
which together with the forward trust from the vessel
makes the bow of the vessel steady with respect to the
ladder 54, and allowing the service crew to enter the con-
struction safely. Due to the high forces, the bow fender
can for instance be compressed approximately 10cm in
the area where the bow fender meets the poles. If the
fender 12 is made of thick rubber, such a compression
is unproblematic.
[0046] The support blocks 14 or fender clamps/shoes
are made of a baseplate 20, which at least partly enve-
lopes the rubber fender 12. Such a rubber fender 12 nor-
mally has a square or rectangular cross-section, and the
baseplate 20 is thus formed in a corresponding U-shape.
However, in case the rubber fender 12 has an oval or
rounded front face, i.e. the side facing the support poles,
the baseplate may have a similar shape. An interior width
between respective side faces 20a,20b of the baseplate
20 corresponds preferable to the height of the rubber
fender 12. The support blocks 14 are thus skidable in
longitudinal directions back and forth on the front side
12a of the rubber fender 12. The side faces 20a,20b will
normally not completely cover the rubber fender 12 to
allow for compression of the rubber fender 12.
[0047] The support blocks 14 comprises a rubber cov-
ering 30, which is placed externally on an outer side 20c
of the base plate 20.
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[0048] The baseplate 20 can have a height of
65-100cm, similar to the height of the rubber fender 12,
and a length of 80cm. The base part of the rubber cov-
ering 30 can have similar length of 80cm and a thickness
of 20cm. However, the rubber covering 30 may extend
quite a bit passed the baseplate 20, in the direction to-
wards the middle of the rubber fender 12. The rubber
covering 30 may extend passed the baseplate 20 with
20cm. The front face 30a of the rubber covering 30, i.e.
the part that is pressed against the support poles 50 on
the wind turbine foundation 54, can have an arched sur-
face similar to the radius of the poles. The front part can
also be thicker than the rear part.
[0049] For the support blocks 14 to be secured and
skidable on the rubber fender 12, the base plate 20 com-
prise on the inside one or two downward directed internal
connections arm 22, which extend through longitudinal
slits 16 in the front side 12a of the rubber fender 12.
[0050] An open box with a hydraulic actuator 18, such
as a hydraulic cylinder, is placed in a cavity 40 in the
backside 12b of the rubber fender 12. The box is secured
to the rubber fender 12, and can be secured to the ves-
sel’s bow. The connection arms 22 extending down
through the slits 16 are connected to the hydraulic actu-
ator 18 via a skid plate 26 placed in the bottom of the
box. The skid plate 26 has a connection 34 for connection
of a rod part of the actuator 18, and a connection 32 for
connection of each of the connection arms 22. To secure
movement of the skid plate 26 in the box, the box 24 may
comprise respective side slots 28. The sides of the skid
plate 26 may comprise a glider 38 to ease movement in
the side slots 28. Said glider 38 can be made of brass,
and the side slots 28 can be covered by a nonstick ma-
terial, such as Teflon.
[0051] The box 24 can be equipped with hinges and
connected in the pivot point 46.
[0052] To facilitate operation during docking at the
wind turbine, the bow fender 10 is preferable connected
to a control system on the vessel’s bridge, in order to
activate the bow fender to retract or extract the support
blocks 14. The support blocks 14 are normally activated
when the bow fender 10 is in parked position, but they
may be activated also when the bow fender 10 is tilted
in active position.
[0053] Figure 4 shows the bow fender 10 without the
support blocks 14, while figure 5 shows the bow fender
10 with the support block 14.

Claims

1. A vessel (60) comprising a transverse bow (62) with
an elongated bow fender (10), characterized in that
the bow fender (10) is tiltable mounted on a front
face of the vessel’s (60) bow (62), and the bow fender
(10) is tiltable between a parked position on the bow
(62), and an active, oblique position.

2. Vessel (60) according to claim 1, wherein the bow
fender (10) is tiltable about a pivot point (46) on the
front face of the vessel’s (60) bow (62).

3. Vessel (60) according to claim 2, wherein the bow
fender (10) is tiltable supported in the pivot point (46),
and is driven out and in between the parked position
and the active, oblique position by one or more ac-
tuators (42).

4. Vessel (60) according to claim 3, wherein the pivot
point (46) is one or more hinges between the bow
(62) of the vessel (60) and a lower part on a backside
(10a) of the bow fender (10).

5. Vessel (60) according to claim 3, wherein said one
or more actuators (42) are connected between the
bow (62) of the vessel (60) and an upper part on a
backside (10a) of the bow fender (10).

6. Vessel (60) according to claim 3, wherein the one or
more actuators (42) are hydraulic cylinders.

7. Vessel (60) according to claim 3, wherein the one or
more actuators (42) are shock dampers.

8. Vessel (60) according to claim 1, wherein the bow
fender (10) comprises an elongated fender (12)
made of rubber.

9. Vessel (60) according to claim 1, wherein the bow
(62) of the vessel (60) has a flat front face, and the
bow fender (10) comprises an elongated fender (12)
made of rubber mounted in transverse direction on
said front face.

10. Vessel (60) according to claim 1, wherein the bow
fender (10) comprises an elongated fender (12)
equipped with two in longitudinal and opposite direc-
tions movable support blocks (14), wherein said sup-
port blocks (14) are skidable on a front side (12a) of
the fender (12) under the influence of a pressure
actuator (18), wherein each of said support blocks
(14) comprises a U-shaped base plate (20), which
at least partially envelopes the fender (12), and with
an interior width between respective side faces
(20a,20b) corresponding to the height of the fender
(12).

11. Vessel (60) according to claim 10, wherein said base
plate (20) comprises at least one internal connection
arm (22) extending though a longitudinal slit (16) in
the front side (12a) of the fender (12), and which is
connected to the pressure actuator (18), such as a
hydraulic cylinder.

12. Vessel (60) according to claim 10-11, wherein the
pressure actuator (18) is resting in an open box (24)
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placed in a back side (12b) of the fender (12), and
the pressure actuator (18) and the connection arm
(22) of the support block (14) are connected to a skid
plate (26), said skid plate (26) being skidable in re-
spective side slots (28) in the box (24).

13. Vessel (60) according to claim 12, wherein said box
(24) is hingedly (46) connected to the bow (62) of
the vessel (60), and connected to said actuator(s)
(42).

14. Vessel (60) according to claim 10, wherein said sup-
port blocks (14) are skidable to an extracted position
and a retracted position on the front side (12a) of the
elongated fender (12).
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