
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

30
5 

55
6

A
1

��&��
���������
(11) EP 2 305 556 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
06.04.2011 Bulletin 2011/14

(21) Application number: 09171844.5

(22) Date of filing: 30.09.2009

(51) Int Cl.:
B63B 59/08 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR

(71) Applicant: Wals Diving & Marine Service
1976 BE Ijmuiden (NL)

(72) Inventor: Wals, Cornelis Wilhelmus
1971 DA, IJMUIDEN (NL)

(74) Representative: Hart, Walter
Exter Polak & Charlouis B.V. (EP&C) 
P.O. Box 3241
2280 GE Rijswijk (NL)

(54) Device for cleaning by way of a fluid jet a submerged surface of a marine construction from 
mussels and other organisms

(57) The present invention relates to a cleaning de-
vice for removing mussels and other marine organisms
from a submerged surface of a construction at sea, the
cleaning device comprising:
- a movable arm comprising a proximal end which is con-
structed to be mounted on a vessel,
- at least one nozzle mounted at a distal end of the move-

able arm, the nozzle being constructed to eject a fluid for
removing the mussels and other organisms,
- a fluid supply conduit extending along the arm from the
proximal end to the distal end and being connected to
the nozzle,
wherein the cleaning device is configured for ejecting a
fluid jet having a discharge between 10000 - 30000 liter
per minute and a pressure of 10 - 40 bar.
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Description

Field of the art

[0001] The present invention relates to a device for
cleaning a marine construction at sea. The present in-
vention relates in particular to removing mussels and oth-
er organisms such as barnacles from a submerged sur-
face of said marine construction. Devices for cleaning a
submerged structure in general are known in the field of
the art.

Discussion of the prior art

[0002] GB1294011 discloses a working vessel 5 on
which an arm 14,20 is mounted. Figure 2 shows the arm
14, 20 with a working head 28 mounted to the end thereof.
The working head 28 comprises a nozzle 33. The nozzle
head 28 comprises wheels 44, 45, 49 which are con-
structed to roll over the surface of a construction 53 which
is to be cleaned, see figure 3. The working head 28 is
constructed to position the nozzle 33 close to the surface
53 which is to be cleaned. The arm comprises a spring
26 to control the position of the nozzle head on the surface
of the construction. A hydraulic system is provided to
move the arm.
[0003] Devices like the device of GB1294011 are typ-
ically constructed to operate at a pressure of approxi-
mately 380 Bar and a discharge of approximately 36 liter
per minute. Other systems exist which operate at 500
bar or 800 bar.
[0004] With such a pressure and discharge, the clean-
ing of a construction can be performed quite well in many
circumstances.
[0005] However, the device of GB1294011 has a se-
rious limitation. The device of GB1294011 needs a rela-
tively calm environment to function properly. The device
of GB1294011 does not work at sea. At sea, relative
movements of the target and the working vessel due to
wind and waves make it too difficult to ensure that the
working head follows the contour of the structure which
is to be cleaned. In operation, the working head will move
relative to the surface which is to be cleaned and will be
too far from the target for most of the time in order to
function properly.
[0006] More important, the wind and waves cause a
substantial risk of collision and damage to both the nozzle
and the construction.
[0007] In the present time, more and more construc-
tions are built at sea. Wind turbine parks of tens or hun-
dreds of wind turbines are planned and constructed at
sea throughout Europe and in other parts of the world.
Other constructions at sea are also planned and con-
structed.
[0008] Wind turbines typically comprise an under wa-
ter section, typically a column extending upwards from
the seabed. The column intersects the water surface and
extends upwards to a considerably height above the wa-

ter surface. Here, the column supports the nacelle and
the rotor. Near the water surface, several auxiliary de-
vices are located such as a boat landing, J-tubes and
anodes. These auxiliary devices need to be inspected
on a regular basis.
[0009] Typically, mussels and other organisms grow
to the underwater surface of the column. The mussels
provide additional weight on the wind turbine. Gradually,
the wind turbine wil become very heavy due to the mus-
sels. Moreover, the columns will gradually have a larger
surface and have a greater drag resistance when a water
current flows along the column. Due to the mussels and
other organisms, the wind turbine will thus exert a grad-
ually increasing force on its foundation. This can lead to
problems, such as stability problems. A need for period-
ical cleaning thus arises.
[0010] A further effect of the mussels is that inspection
of certain parts of the wind turbine becomes more difficult
or impossible. Various devices become obstructed by
mussels and other organisms, in particular the above
mentioned auxiliary devices.
[0011] Inspections are very important and for this rea-
son alone, the mussels should be removed. Thus, wind
turbines should be cleaned from mussels on a regular
basis.
[0012] However, unlike vessels, wind turbines can not
easily be transported to a harbour for cleaning. Cleaning
generally should be performed at sea. However, the de-
vice of GB1294011 is not suitable to operate at sea.
Moreover, no other comparable device exists which is
suitable to operate at sea.
[0013] If a wind turbine would be cleaned, only difficult
and cumbersome are provided. A possibility would be to
use a team of divers or and/or a Remotely Operated Ve-
hicle (ROV). The divers may use brushes to remove the
mussels and other organisms. The ROV may comprise
a water jet system comparable to the water jet system
shown in GB1294011.
[0014] With a team of five divers, the cleaning opera-
tion probably would take about one full week per wind
turbine. With an ROV, the cleaning operation would take
even longer. Divers are very expensive and an ROV is
also very expensive in use. Moreover, diving at sea brings
along substantial risks for the divers.
[0015] Because these methods are so expensive and
cumbersome, wind turbines at sea generally are not
cleaned at all. As explained above, this is an undesirable
situation.

Object of the invention

[0016] It is an object of the invention to provide an im-
proved cleaning method and device for cleaning a sub-
merged construction at sea.

The invention

[0017] In the present invention, it was discovered that
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the problem associated with the device of GB1294011
is related to the pressure at which the water jet is ejected
from the nozzle. It was recognized that the discharge
also plays a role. The water jet which ejects from the
nozzle has a substantial pressure. This is effective when
cleaning power is required for removing mussels and oth-
er organisms. In use, the water jet squirts from the nozzle
and travels through the surrounding water over a certain
distance. The water then hits the construction some time
after leaving the nozzle.
[0018] It is discovered that during this time and during
the distance over which the water jet travels, the pressure
drops rather sharply. It was found that the water jet hits
the surface with a substantially lower pressure than the
pressure with which it ejects from the nozzle. However,
this lower pressure is still high enough to clean the sur-
face. But if the distance is increased, the pressure be-
comes too low to remove any mussels or other organ-
isms. It was found that the limited discharge of the water
jet increases this limitation in distance.
[0019] It was found that increasing the pressure does
not make it possible to increase the distance, because
the resulting drop in pressure will become even more
dramatic.
[0020] However, it was found in the present invention
that in fact a decrease in pressure can lead to the pos-
sibility of positioning the nozzle at a greater distance from
the target surface. This result is counterintuitive and sur-
prising. It was further found that a water jet with a lower
pressure in combination with a greater discharge may in
particular lead to the required result.
[0021] Thus, the invention provides a cleaning device
for removing mussels and other marine organisms from
a submerged surface of a construction at sea, the clean-
ing device comprising:

- a movable arm comprising a proximal end which is
constructed to be mounted on a vessel,

- at least one nozzle mounted at a distal end of the
moveable arm, the nozzle being constructed to eject
a fluid for removing the mussels and other organ-
isms,

- a fluid supply conduit extending along the arm from
the proximal end to the distal end and being con-
nected to the nozzle,

wherein the cleaning device is configured for ejecting a
fluid jet having a discharge between 10000 - 30000 liter
per minute and a pressure of 10 - 40 bar.
[0022] The invention allows submerged surfaces to be
cleaned at sea from a simple work vessel. The invention
allows the nozzle to be positioned at approximately 2-3
meter from the target, thereby allowing the wind and
waves to move the work vessel substantially without risk
of collision of the nozzle with the construction. Thus, con-
structions at sea can be cleaned in a much simpler way
than is currently possible. The invention provides a sub-
stantial advantage in terms of costs over current meth-

ods.
[0023] Divers are no longer necessary. Risks involved
with divers at sea are taken away. An ROV is also no
longer necessary.
[0024] The invention allows cleaning of the construc-
tion without any contact between the cleaning device and
the construction.
[0025] Furthermore, the present invention allows fast-
er cleaning of submerged surfaces and thus enables a
substantial increase in productivity. The invention thus
provides a valuable contribution in terms of economic
productivity of cleaning operations of submerged con-
structions at sea. The present invention makes construc-
tions at sea more profitable.
[0026] The water jet ejecting from the nozzle has a
certain cross-sectional area and a certain velocity. This
combination results in substantial total force being exert-
ed on the target surface. It was found that this substantial
force allows removal of mussels, even though the pres-
sure of the water jet is much smaller than the pressure
of known systems.
[0027] This is caused by the characteristic of mussels
to not only grow on the surface of the construction, but
to also become connected with one another. The mus-
sels more or less form a crust. When the crust is hit by
the water jet of the invention, the total force applied on
the crust by the water jet tends to become concentrated
at a certain location, i.e. becomes concentrated in a few
connections between a few mussels and the construc-
tion. These few mussels then tear loose. The total force
subsequently becomes concentrated in a few, next mus-
sels, which also tear loose. One by one or a few by a
few, the mussels come loose from the construction, al-
though quite a few mussels remain interconnected and
remain as large chunks of crust.
[0028] Thus, even though the average force on the in-
dividual mussels is much smaller than in the prior art, a
local force on a few individual mussels is more or less
the same as in known systems, because the forces are
transferred through the crust from one mussel to the next
and become concentrated in the connections between a
few mussels and the construction. Instead of removing
the mussels one at a time, chunks of mussels are re-
moved.
[0029] The present invention may leave some mussels
behind on the construction. This is acceptable. The det-
rimental effects of the mussels are related to the quantity
of mussels that are grown on the construction. If a few
mussels remain behind on the construction, this does not
cause great problems in terms of an increased weight
and/or an increased drag. Moreover, inspection is pos-
sible when only a few mussels remain on the construc-
tion.
[0030] Generally, the fluid will be a liquid, in particular
water. The water may be pumped up from the sea directly
surrounding the vessel.
[0031] The invention requires a supply of fluid. The flu-
id supply device may be a pump on board the vessel
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which has a dedicated purpose for the mussel cleaning
system.
[0032] In use, the jet exerts a considerable force on
the target surface. If the force is measured, the meas-
urement is generally not measured on the target struc-
ture, but on the cleaning device itself, because this is
much easier. The force with which the nozzle is held in
position is an indication of the power of the water jet.
[0033] In the present invention, the total reaction force
of the water jet on the nozzle may be between 10 kN and
40 kN. The force on the target will be lower and will vary
in dependence of the distance to the target. This force is
substantially larger than in the prior art. The force is suf-
ficient to tear chunks of mussels from the construction.
[0034] Another advantage of the present invention is
that the risk of damage to the coating of the construction
is reduced. Damage to coatings is generally caused by
excessive peak pressures of the water jet on a small,
local area of the target structure. Due to the sharp drop
of the pressure in known systems, this pressure may also
rise sharply when the distance between the nozzle and
the target surface is unexpectedly decreased. This may
happen due to a local protrusion on the target structure,
or due to a local indentation in the target structure which
causes a wheel or other stop organ to move into the in-
dentation, thereby drawing the nozzle closer to the sur-
face of the construction. In particular the antifouling lay-
ers are spared from damage.
[0035] Another advantage is that the cleaning of struc-
tures with an irregular surface becomes easier. A struc-
ture having protrusions, indentations or an otherwise ir-
regular form may be difficult to follow with the working
head of GB1294011, even in relatively calm conditions.
Conversely, with the invention, an irregular surface may
be cleaned by positioning the nozzle at a distance from
the target surface and varying the position and angle of
the nozzle. This is in particular advantageous for the
above mentioned auxiliary devices on wind turbines,
such as the boat landing, the J-tubes and the anodes.
Other constructions than wind turbines may also have
protruding auxiliary devices.
[0036] The arm may comprise one or several hinges
in order to be able to reach required surfaces and eject
a liquid jet at these surfaces at a required angle.
[0037] The arm will generally be positioned on a ves-
sel, but it is also possible that the arm is mounted on a
barge or a semi-submersible vessel.
[0038] It will be clear to a skilled person that the present
invention is not limited to cleaning wind turbines. Other
constructions may also be cleaned such as jackets, ves-
sels, pipelines, in particular risers, TLP’s, other kinds of
platforms.
[0039] In an embodiment, the nozzle is constructed to
eject a jet having a discharge between 15000 and 25000
liter per minute. It was found that this discharge leads to
good results.
[0040] In an embodiment, the nozzle is constructed to
eject a fluid at a pressure of between 15 - 30 bar.

[0041] In an embodiment, the nozzle has a diameter
of between 3 and 7 cm. In another embodiment, the noz-
zle has a diameter of between 4 and 6 cm. The nozzle
typically is circular or substantially circular.
[0042] In an embodiment, a work vessel is provided to
which the arm is mounted.
[0043] In another embodiment, the vessel comprises
a fire extinguishing system, and the fire extinguishing
system is coupled to the fluid supply conduit in order to
serve as the supply of the liquid for the liquid jet.
[0044] In an embodiment, the vessel comprises a dy-
namic positioning system (DP system) which is config-
ured to accurately position the vessel at a target location
in substantially rough weather conditions.
[0045] With a DP system, cleaning can be performed
in even rougher conditions.
[0046] In an embodiment, the device comprises a stop
organ to prevent damage to the arm or nozzle when the
arm contacts the target surface.
[0047] In an embodiment, the device further comprises
a deformable part comprising a spring system which is
configured to store energy resulting from a contact be-
tween the distal end of the arm and the target structure,
which contact results in a deformation of the arm.
[0048] In an embodiment, the nozzle is mounted to a
working head, and the working head comprises at least
one actuator to rotate the working head relative to the
arm, for allowing a relatively accurate pointing of the fluid
jet at the target structure.
[0049] The nozzle may be pivoted up and/or down and
from left to right.
[0050] The present invention further relates to a meth-
od for removing mussels and other marine organisms
from a submerged surface of a construction at sea, the
method comprising providing a vessel comprising a
cleaning device comprising:

- a movable arm comprising a proximal end which is
mounted on the vessel,

- at least one nozzle mounted at a distal end of the
moveable arm, the nozzle being constructed to eject
a fluid for removing the mussels and other organ-
isms,

- a fluid conduit extending along the arm from the prox-
imal end to the distal end, the cleaning device being
configured for ejecting a fluid jet having a discharge
between 10000 and 30000 liter per minute and a
pressure of 10 - 40 bar,

wherein the method comprises positioning the vessel at
a certain distance from the target surface, positioning the
nozzle in a use position and ejecting a fluid jet from the
nozzle against the target surface with a discharge be-
tween 10000 and 30000 liter per minute and a pressure
of 10 - 40 bar.
[0051] The method provides the same advantages as
the device of the invention.
[0052] In an embodiment, the method comprises pro-
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viding a dynamic positioning system on the vessel and
using the dynamic positioning system to maintain the
vessel in proximity with the construction.
[0053] The invention is explained in more detail in the
text which follows, with reference to the drawings, which
show a number of embodiments, which are given purely
by way of nonlimiting examples.

List of Figures

[0054]

Figure 1 shows a diagrammatic view of a cleaning
device according to the invention.
Figure 2 shows a diagrammatic side view of the
cleaning device according to the invention in use.
Figure 3 shows a top view of the cleaning device
according to the invention in use.
Figure 4 shows a side view on the working of the
prior art.
Figure 5 shows a side view on the working of the
present invention.

Detailed description of the Figures

[0055] Turning to Figures 1, 2 and 3, the cleaning de-
vice 10 according to the invention is shown. The cleaning
device 10 is mounted to the rear end or the forward end
of a working vessel 11. The working vessel comprises a
DP system 13 for accurate position control.
[0056] The cleaning device 10 can be housed in a con-
tainer 1, for instance a 20-foot container.
[0057] The cleaning device comprises an arm 12 which
comprises multiple segments. In this embodiment, the
arm comprises an upper segment 14 and a lower seg-
ment 16. The arm is made from aluminium.
[0058] The segments 14, 16 are connected to one an-
other and to the working vessel 11 via a first hinge 18
and a second hinge 20. The hinges 18, 20 may be elbow
joints. The first hinge 18 is supported by the container 1.
[0059] A hydraulic system is provided to move the arm
in a controllable fashion. The hydraulic system comprises
a hydraulic power pack 3, a hydraulic accumulator 2 and
hydraulic cylinders 4. The power pack 3 comprises a
pump, an electric drive and a storage tank for hydraulic
fluid. drives the hydraulic cylinders 4. The hydraulic ac-
cumulator 2 is a device known in the prior art and com-
prises several reservoirs filled with hydraulic oil and com-
pressed air, the oil and the air being separated by a mem-
brane. The hydraulic accumulator 2 can temporarily store
energy from the hydraulic system and release the energy
on demand. This will be explained further below.
[0060] One or more hydraulic bumper cylinders 7 are
provided which allow an outer telescopic arm B and an
inner telescopic A arm to slide relative to one another.
The hydraulic bumper cylinders 7 are connected to the
hydraulic accumulator pack 2.
[0061] A working head 22 is provided at a distal end

24 of the arm 12. The working head 22 comprises a frame.
The working head 22 supports a nozzle 26. The nozzle
is connected to a conduit 28 which extends through the
arm 12 to the working vessel 11. The fluid conduit 28 is
connected to a fluid pump 30. The fluid pump 30 may be
positioned in the container 1. It is also possible that the
fluid pump 30 is part of a fire extinguishing system on
board the working vessel 11. The pump has a relatively
large size and thus it is more suitable to position the pump
on board the working vessel 11 than to mount the pump
on the arm 12.
[0062] The working head 22 is pivotable about two ax-
es, i.e. a pan axis 37 allowing the working head to pivot
to the left and to the right and a tilt axis 39 allowing the
working head to pivot up and down. Actuators 25 in the
form of hydraulic cylinders are provided to allow a con-
trolled pan and tilt movement. The nozzle may be pivoted
over a range of 180 degrees from left to right. The nozzle
may be moved over a range of 160 degrees up and down.
[0063] A camera 27 is provided on the working head
to monitor the process. A sonar device 29 is mounted on
the working head 22 to monitor the position relative to
the construction 36. The sonar may be coupled to the
DP system for automatic position control.
[0064] A bumper wheel 32 is connected to a bumper
frame 9. The bumper frame 9 is connected to the working
head 22.
[0065] In use, the working vessel 11 is positioned near
a construction 36 which is to be cleaned. The construction
is covered with a layer 45 of mussels and other sea or-
ganisms. The mussels are grown together and form a
crust-like layer. Mussels and other organisms generally
need daylight to grow. Therefore, the majority of the mus-
sels and other organisms are located within limited
depths 44 from the water surface 46, which depth typi-
cally is no larger then approximately 16 meter. This depth
44 allows cleaning from a working vessel 11 with a mov-
able arm.
[0066] Typically, the working vessel 11 is positioned
downstream of the construction 36 if there is a current
38 at the location.
[0067] If there is a current 38, the working vessel 11
is positioned in a weathervaned fashion, i.e. in the direc-
tion of the current 38.
[0068] The arm 12 extends from the vessel in the di-
rection of the construction 36. The nozzle 26 is positioned
at a distance 40 of about 2-3 meter from a target surface
42 on the construction 36.
[0069] The working head 22 will move due to action of
wind and waves. Due to the distance 40, there is no con-
tact between the working head 22 and the construction
36. If there is any contact, the bumper 9 will prevent dam-
age by cushioning the impact. The telescopic arms B,C
will slide into one another, thereby avoiding damage. The
energy due to the sliding of the telescopic arm B,C is
stored in the hydraulic accumulator 2 via a conduit. When
the vessel 11 and the construction 36 move away from
one another, the telescopic arm B, C extends until it
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reaches its normal length. The energy which was previ-
ously stored in the hydraulic accumulator 2 is used for
this purpose. The telescopic arms B, C have a working
range of 3 meter.
[0070] The water pump is started, and a jet 50 ejects
from the nozzle 26. The nozzle typically has a substan-
tially circular opening with a diameter between 3 and 7
cm, preferably between 4 and 6 cm. The jet 50 typically
has a discharge of about 10000 - 30000 liter per minute
and is ejected from the nozzle at a pressure of 10 - 30
bar. Due to the relatively low pressure and the relatively
high discharge, this results in a flow of water which has
a substantial impulse and thus is capable of exerting a
substantial force on the mussels at a distance of 2-3 me-
ter.
[0071] The mussels will tear loose in large chunks and
drop to the seabed.
[0072] Figure 4 shows the operation of the device of
the prior art of GB1294011. The nozzle 33 (see
GB1294011) is positioned in close proximity 41 to the
target surface 42. A distance 41 of 10 - 15 centimetres
is common. The layer of mussels 45 is formed by indi-
vidual mussels 52. The water jet 50 is directed at one
mussel 52 and the resulting force on this particular mus-
sel tears the connection 54 with which these on mussel
is attached to the target surface loose.
[0073] Figure 5 shows the working of the invention.
The nozzle 26 is positioned at a much greater distance
40 from the target surface than in the prior art. The dis-
tance may be 2-3 meter. The nozzle 26 has a larger open-
ing than the nozzle 33 of the prior art. The water jet 50
ejects from the nozzle with a much lower pressure and
a higher discharge per unit of time. Thus, the average
force per mussel 52 is substantially smaller than in the
prior art.
[0074] Because the mussels 52 are connected to one
another, they form a crust 45. The water jet 50 exerts a
force on a large number of mussels. The forces on a large
number of mussels 52 become concentrated in connec-
tions 54 which come loose. Subsequently, the next mus-
sel comes loose, until all the mussels are removed.
[0075] It will be obvious to a person skilled in the art
that the details and the arrangement of the parts may be
varied over considerable range without departing from
the spirit of the invention and the scope of the claims.

Claims

1. Cleaning device for removing mussels and other ma-
rine organisms from a submerged surface of a con-
struction at sea, the cleaning device comprising:

- a movable arm comprising a proximal end
which is constructed to be mounted on a vessel,
- at least one nozzle mounted at a distal end of
the moveable arm, the nozzle being constructed
to eject a fluid for removing the mussels and

other organisms,
- a fluid supply conduit extending along the arm
from the proximal end to the distal end and being
connected to the nozzle,

wherein the cleaning device is configured for ejecting
a fluid jet having a discharge between 10000 - 30000
liter per minute and a pressure of 10 - 40 bar.

2. Device according to claim 1, wherein the nozzle is
constructed to eject a jet having a discharge between
15000 and 25000 liter per minute.

3. Device according to claim 1 or 2, wherein the nozzle
is constructed to eject a fluid at a pressure of between
15 - 30 bar.

4. Device according to any of claims 1-3, wherein the
nozzle has a diameter of between 3 and 7 cm.

5. Device according to any of claims 1-4, further com-
prising a work vessel to which the arm is mounted.

6. Device according to any of claims 1-5, wherein the
vessel comprises a fire extinguishing system, and
wherein the fire extinguishing system is coupled to
the fluid supply conduit in order to serve as the supply
of the liquid for the liquid jet.

7. Device according to any of claims 1-6, wherein the
vessel comprises a dynamic positioning system
which is configured to accurately position the vessel
at a target location in substantially rough weather
conditions.

8. Device according to any of claims 1-7, further com-
prising a stop organ to prevent damage to the arm
or nozzle when the arm contacts a target surface of
the construction.

9. Device according to any of claims 1-8, wherein the
device is configured to eject a fluid jet which creates
a total reaction force of between 10kN and 40kN on
the nozzle.

10. Device according to any of claims 1-9, wherein the
nozzle is mounted to a working head, and wherein
the working head comprises at least one actuator to
rotate the working head relative to the arm, for al-
lowing a relatively accurate pointing of the fluid jet
at the target structure.

11. Method for removing mussels and other marine or-
ganisms from a submerged surface of a construction
at sea, the method comprising providing a vessel
comprising a cleaning device comprising :

- a movable arm comprising a proximal end
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which is mounted on the vessel,
- at least one nozzle mounted at a distal end of
the moveable arm, the nozzle being constructed
to eject a fluid for removing the mussels and
other organisms,
- a fluid conduit extending along the arm from
the proximal end to the distal end, the cleaning
device being configured for ejecting a fluid jet
having a discharge between 10000 and 30000
liter per minute and a pressure of 10 - 40 bar,

wherein the method comprises positioning the ves-
sel at a certain distance from a target surface on the
construction, positioning the nozzle in a use position
and ejecting a fluid jet from the nozzle against the
target surface with a discharge between 10000 and
30000 liter per minute and a pressure of 10 - 40 bar.

12. Method of claim 11, wherein the cleaning of the con-
struction is performed without contact between the
cleaning device and the construction.

13. Method of claim 11 or 12, comprising positioning the
nozzle at 2-3 meter from the target surface.

14. Method of any of claims 11-13, comprising providing
a dynamic positioning system on the vessel and us-
ing the dynamic positioning system to maintain the
vessel in proximity with the construction.

15. Method of any of claims 11-14, comprising generat-
ing a fluid jet having a reaction force of between 10kN
and 40kN on the nozzle.
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