NL C 2007257

NL Octrooicentrum @ 2007257

(2C OCTROOI
(1) Aanvraagnummer: 2007257 @) IntcCl:
E02D 27/42 (2006.01)  [E02D 27/52 (2006.01)
@) Aanvraag ingediend: 11.08.2011 E02B 17/00 (2006.01)

@ Octrooihouder(s):

Aanvraag gepubliceerd: Baggermaatschappij Boskalis B.V.
- te Papendrecht.
Octrooi verleend: @) Uitvinder(s):
12.02.2013 Sebastiaan Gijsbertus van Bemmelen
te Arnhem.

Octrooischrift uitgegeven:
20.02.2013 Gemachtigde:
Mr. G.L. Kooy c.s. te Den Haag.

Method for installation of an off-shore mast or pile.

The invention relates to a method for installation of an off-shore vertical mast or pile in the bottom under
water and the foundation thereof under water, wherein the lower portion of the pile extends into the
bottom and the foundation comprises an armour on the bottom that surrounds the pile, which armour
comprises a layer of stones or rocks, wherein the method comprises the steps of placing a spacer on the
bottom, which spacer comprises a circumferential wall standing upright from the bottom to define a
vertically extending insertion channel for the pile, dumping the armour around the spacer, and inserting
the lower portion of the pile into the bottom via the insertion channel after dumping the armour.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Method for installation of an off-shore mast or pile

BACKGROUND

The invention relates to a method for installation
of an off-shore mast or pile.

An off-shore wind mill of the monopile-type
comprises one straight mast or pile having a lower end that
is embedded into the bottom. Around the pile an armour
comprising stones or rocks is dumped onto the bottom to
prevent scour around the mast. Such scour would weaken the
stability of the bottom around the mast.

In a known installation method the pile is driven
into the bottom, whereafter a dumping vessel maneuvers
around the pile to dump the armour. As the dumping vessel
has be brought close to the installed pile, the maneuvering
of the vessel is a rather complex task, especially when the
armour 1is build of multiple 1layers. In that case the
subsequent layers have to be dumped gquickly after each other
around the pile to prevent that the first layer is already
been scoured out before a final cover layer is dumped.

It is an object of the present invention to
provide an alternative method for installation of an off-

shore mast or pile.
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SUMMARY OF THE INVENTION

According to a first aspect, the invention
provides a method for installation of an off-shore vertical
mast or pile in the bottom under water and the foundation
thereof under water, wherein the lower portion of the pile
extends into the Dbottom and the foundation comprises an
armour on the bottom that surrounds the pile, which armour
comprises a layer of stones or rocks, wherein the method
comprises the steps of placing a spacer on the bottom, which
spacer comprises a circumferential wall standing upright
from the bottom to define a wvertically extending insertion
channel for the pile, dumping the armour around the spacer,
and inserting the lower portion of the pile into the bottom
via the insertion channel after dumping the armour.

According to the method of the invention, the
spacer keeps an insertion channel free for the pile within
the armour that is dumped. The armour is dumped without a
dumping vessel being hampered by the presence of a pile.
Moreover, as the pile 1is not present vyet, the dumped
material is hardly scoured during dumping. The method
according to the invention can be carried out from different
or dedicated vessels, even from different contractors. The
bottom is then prepared by placing the spacer and dumping
the armour. The pile can be inserted from another vessel or
the same vessel, even days later when multiple piles of a
row are inserted.

In an embodiment the spacer is left behind on the
bottom after insertion of the pile into the bottom. The
spacer 1is then regarded a 1lost spacer, whereby for each
further pile a new spacer is necessary.

In an embodiment the insertion channel of the
spacer 1is covered by a removable cap during dumping of the
armour, whereby it is prevented that rocks or stones are
dumped into the insertion channel.

In an embodiment thereof the cap is removed from

the spacer before inserting the lower portion of the pile
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into the bottom via the insertion channel.

In an efficient embodiment thereof the same cap is
used for multiple spacers that are left behind on the bottom
after insertion of the pile into the bottom.

In an embodiment the armour comprises a filter
layer with grains on the bottom and a cover layer with
stones or rocks that covers the filter layer, which stones
or rocks have a diameter that is at least twice the diameter
of the grains, wherein the method comprises dumping the
filter layer and subsequently dumping the cover layer.

In an practical embodiment the stones or rocks of
the cover layer have a diameter of at least 0,40 meter.

In an embodiment thereof the cover layer is dumped
immediately after dumping the filter layer, whereby the
vulnerable filter layer is exposed to currents in the water
for only a limited time period.

In an embodiment the spacer is placed and/or the
armour 1is dumped from a first wvessel, and the pile 1is
inserted into the bottom from another, second vessel.

In an embodiment the mast or pile forms part of an
off-shore wind mill to be installed, wherein the wind mill
comprises one vertical mast or pile and a gondola on top of
the pile.

According to a second aspect, the invention
provides an assembly of a spacer and a cap for the spacer
for off-shore installation of a vertical mast or pile of a
windmill, wherein the spacer comprises a circumferential
wall that defines a vertically extending insertion channel
for the pile, and wherein the cap comprises an insert part
that 1is accommodated in the insertion channel and an
upwardly tapering head that is connected to the insert part.

In an embodiment thereof the spacer comprises a
hopper shaped catcher along the upper edge of the
circumferential wall, which facilitates the insertion of the
lower end of the pile into the insertion channel from a
vessel.

In an embodiment thereof the cap comprises an
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abutment wall along the lower side of the head that abuts
and covers the catcher, whereby it is prevented that the
catcher is hit or buried by the stones or rocks that are
dumped.

In an embodiment the spacer comprises anchor
plates that extend radially outwards from the lower edge of
the circumferential wall. The anchor plates are embedded
under the armour to secure the spacer. The cap can be
released from the secured spacer by means of a hoisting
device.

In an embodiment the spacer and the cap are made
of steel or steel plate.

The wvarious aspects and features described and
shown 1in the specification can be applied, individually,
wherever possible. These individual aspects, in particular
the aspects and features described in the attached dependent
claims, can be made subject of divisional patent

applications.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be elucidated on the basis of
an exemplary embodiment shown in the attached drawings, in
which:

Figure 1 schematically shows an off-shore wind
farm under construction; and

Figures 2-6 show the subsequent steps during
installation of the mast of the wind mills into the sea

bottom by means of a spacer according to the invention;

DETATILED DESCRIPTION OF THE INVENTION

Figure 1 schematically shows an off-shore wind
farm at sea under construction. The wind farm is constructed

by means of a vessel 30. The vessel 30 comprises a floating
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hull 31, a crane 32 with a hoist cable 33 extending from the
hull 31, and a grain dumping device 35 and a rock dumping
device 36 that are lowered downwards from the hull 31 for
locally dumping grains and rocks onto the sea bottom 10 in a
controlled manner.

The wind farm comprises a row of multiple
identical wind mills 50, 51, 52 of the monopile type. The
wind mills 50, 51, 52 each comprise one straight mast or
pile 54 having a lower end 55 that is embedded into the sea
bottom 10. The pile 54 vertically extends though and above
the seawater 20. Above the pile 4 the wind mills 50, 51, 52
comprise a gondola 53 having blades to generate electrical
power in a manner that is known per se.

On the sea bottom 10 an armour 60 has been
provided around each of the piles 54 to protect the sea
bottom 10 around the lower end 54 against scour that would
occur by currents 1in the sea water 20. The armour 60
comprises a filter layer of fine grains 61 and a cover layer
of stones or rocks 62. The construction of the armour 60 is
described in more detail hereafter.

Figure 2 shows a spacer 70 to be installed onto
the sea bottom 10. The spacer 70 is made of steel plate and
comprises a first straight cylindrical circumferential wall
71 that is dimensioned to receive and pass the lower end of
a pile 54, multiple anchor plates 72 radially extending from
the lower edge of the first circumferential wall 71, and a
hopper shaped catcher 73 along the upper edge of the first
circumferential wall 71.

The spacer 70 can be temporally closed off by
means of a cap 80. The cap 80 is made of steel plate and
comprises a second circumferential wall 81 that fits inside
the first circumferential wall 71, a sidewardly extending
abutment wall 82 along the wupper edge of the second
circumferential wall 81 that loosely fits into the catcher
73, and a conically shaped head 83 having its base connected
to the abutment wall 82. The abutment wall 82 and the base
of the head 83 are provided with ventilation holes 85. At
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the upper side the head 83 comprises an ventilation hole 86
and a lifting eye 84.

The installation of the pile 54 of one of the wind
mills 50, 51, 52 as shown in figure 1 is described hereafter
in more detail with reference to figures 2-6.

As shown in figure 2, the vessel 30 has placed a
spacer 70 onto the sea bottom 10 at the place where the pile
54 will be driven into the sea bottom 10. The anchor plates
72 rest on the sea Dbottom 10 and keep the first
circumferential wall 71 above the sea bottom 10. The cap 80
is inserted into the spacer 70, wherein the abutment wall 82
is positioned inside the catcher 73. The lowering of the
spacer 70 and the cap 80 can be combined by inserting and
temporarily fixing the cap 80 into the spacer 70 on the deck
of the vessel 30 prior to lowering this assembly towards the
sea bottom 10. The hoist cable 33 can be temporary released
from the hoisting eye 86 or stay attached to the hoisting
eye 86 during the further installation steps.

As shown in figure 3, the filter layer 61 1is
formed by dumping a layer of grains around the spacer 70
onto the sea bottom 10 by means of the grain dumping device
35 of the vessel 30. The height of the filter layer 61 is
about half the height of the first circumferential wall 71.

As shown in figure 4, the cover layer 62 is formed
by dumping a layer of rocks around the spacer 70 by means of
the rock dumping device 36 of the vessel 30. The cover layer
62 fully covers the filter layer 61. The armour 60
substantially reaches the height of the upper edge of the
catcher 73. This dumping of +the rocks is performed
immediately after the dumping of the grains.

Subsequently, as shown in figure 5, the cap 80 is
raised from the sea bottom 10 in direction A by means of the
hoist cable 33, leaving the spacer 70 permanently behind on
the sea bottom 10. The spacer 70 is kept on its position by
the anchor plates 72 that are embedded under the armour 60.
As shown in figure 6, the cap 80 is subsequently removed,

whereafter the lower end 54 of the pile 51 is inserted in
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catcher 73 and the first circumferential wall 71. After
insertion the pile 51 is driven into the sea bottom 10 in
direction B in a manner known per se. The cap 80 is used
again for the next pile 51.

The cap 80 can be removed directly after the
dumping of the armour 60, whereby the spacer 70 is ready to
receive the pile 54. The pile 54 can then be installed
immediately after removal of the cap 80 or some days later,
for example together with other piles 54 in the same row.
Alternatively the cap 80 remains installed on the spacer 70
until short before the insertion of the pile 54, which has
the advantage that it is ensured that insertion channel of
the spacer 70 is kept free from obstacles.

The installation of the spacer 70 and the dumping
of the armour 60 can be carried out by the vessel 30 as
shown. The insertion of the pile or piles 54 can be carried
out by the same vessel 30 or by a different, second vessel
that is equipped for drilling piles. The second vessel can
be from a different contractor than the first vessel 30. The
installation of the spacers 70 and the dumping of the armour
60 can be carried out by dedicated vessels as well.

It is to be understood that the above description
is included to illustrate the operation of the preferred
embodiments and is not meant to limit the scope of the
invention. From the above discussion, many variations will
be apparent to one skilled in the art that would yet be
encompassed by the spirit and scope of the present

invention.
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CONCLUUSTIES

1. Werkwijze voor de installatie van een off-
shore verticale mast of paal in de bodem onder water en de
fundatie daarvan onder water, waarbij het onderste gedeelte
van de paal zich in de bodem uitstrekt en de fundatie een
bescherming op de bodem omvat die de paal omringt, welke
bescherming een laag stenen of rotsen omvat, waarbij de
werkwijze de stappen omvat van het plaatsen van een
afstandshouder op de Dbodem, welke afstandshouder een
omtrekswand omvat die opstaat vanaf de bodem om een =zich
verticaal uitstrekkend inzetkanaal voor de paal te vormen,
het storten van de bescherming rond de afstandhouder en het
in de bodem brengen wvan het onderste gedeelte wvan de paal
via het inzetkanaal na het storten van de bescherming.

2. Werkwijze volgens conclusie 1, waarbij de
afstandhouder op de bodem achterblijft na het in de bodem
brengen van de paal.

3. Werkwijze volgens conclusie 1 of 2, waarbij
het inzetkanaal van de afstandhouder tijdens het storten is
afgedekt met een afneembare kap.

4. Werkwijze volgens conclusie 3, waarbij de kap
van de afstandhouder wordt verwijderd voorafgaand aan het
via het inzetkanaal in de bodem brengen van de paal.

5. Werkwijze volgens conclusie 4, waarbij
dezelfde kap wordt gebruikt voor meerdere afstandshouders
die achterblijven na het in de bodem brengen van de paal.

6. Werkwijze volgens een der voorgaande
conclusies, waarbij de bescherming een filterlaag met grind
of gemalen korrels op de bodem omvat en een deklaag met
stenen of rotsblokken die de filterlaag bedekt, welke stenen
of rotsblokken een diameter bezitten die tenminste tweemaal
de diameter van het grind of de gemalen korrels bedraagt,
waarbij de werkwijze omvat het storten van de filterlaag en
vervolgens het storten van de deklaag.

7. Werkwijze wvolgens conclusie 6, waarbij de
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stenen of rotsblokken wvan de deklaag een diameter bezitten
van ten minste 0,40 meter.

8. Werkwijze volgens conclusie 6 of 7, waarbij de
deklaag direct na het storten van de filterlaag wordt
gestort.

9. Werkwijze volgens een der voorgaande
conclusies, waarbij vanaf een eerste schip de afstandshouder
wordt geplaatst en/of de Dbescherming wordt gestort, en
waarbij vanaf een ander, tweede schip de paal in de bodem
wordt gebracht.

10. Werkwijze volgens een der voorgaande
conclusies, waarbij de mast of paal een onderdeel vormt wvan
een te installeren off-shore windmolen, waarbij de windmolen
één verticale mast of paal en een gondel aan de bovenzijde
van de paal omvat.

11. Samenstel van een afstandhouder en een kap
voor de afstandshouder voor het off-shore installeren wvan
een verticale mast of paal, waarbij de afstandshouder een
omtrekswand omvat die een zich verticaal uitstrekkend
inzetkanaal voor de paal vormt, en waarin de kap een
inzetdeel omvat dat is openomen in het inzetkanaal en een
naar boven toelopende kop die is verbonden met het
inzetdeel.

12. Samenstel volgens conclusie 11, waarbij de
afstandhouder een trechtervormige vanger langs de bovenrand
van de omtrekswand omvat.

13. Samenstel volgens conclusie 12, waarbij de kap
een aanslagwand langs de onderzijde van de kop omvat die
aanligt tegen de vanger en deze bedekt.

14. Samenstel volgens een der conclusies 11-13,
waarbij de afstandhouder ankerplaten omvat die zich radiaal
buitenwaarts uitstrekken  vanaf de onderrand van de
omtrekswand.

15. Samenstel wvolgens een der conclusies 11-14,
waarbij de afstandhouder en de kap zijn gemaakt van staal of
staalplaat.

O0—0-0-0~-0—-0—-0—-0~—
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Box No. | Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:
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O on paper
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No: Claims
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1

Reference is made to the following document:

D1: US 3793840 A1

2

_re independent claim 1:

D1 is regarded as being the prior art closest to the subject-matter of claim 1, and
discloses

. @ method for installation of an off-shore vertical mast or pile in the sea bottom under
water and the foundation thereof under water having

. an armour on the bottom that surrounds the pile.

2.1

The subject-matter of claim 1 differs from this known method in that

. the armour comprises a layer of stones or rocks, wherein the method further
comprises the steps of

. placing a spacer on the bottom, which spacer comprises

. @ circumferential wall standing upright from the bottom to define a vertically
extending insertion channel for the pile,

. dumping the armour around the spacer, and

. inserting the lower portion of the pile into the bottom via the insertion channel after
dumping the armour.

The method of claim 1 is, therefore, new.
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2.2 .-
The problem to be solved by the present invention may be regarded as

. securing a pile based in a sea floor against erosion by underwater currents.

2.3

The solution to this problem proposed in claim 1 of the present application is
considered to involve an inventive step because no other state of the art would
suggest to first install a spacer and a gravel filled ring before inserting the pile in the
opening created thereby.

2.4

re independent claim 11:

The assembly of claim 11 is new over the closest prior art as disclosed in D1.

The distinguishing features are:
. a cap for the spacer comprising

. an insert part that is accomodated in the insertion channel and an upwardly tapering
head that is connected to the insert part.

2.5

This assembly is based on inventive step, as the prior art does not intend to deposit a
layer of gravel to prevent erosion around the pile (see above).

Therefore, the problem, which may be seen in keeping the insertion channel free of
gravel simply does not arise here.

Notwithstanding the fact, there is no proposal in the prior art to use such tapering cap
for solving such problem, the skilled man would also not try to find a solution as he is
not confronted with said problem.

26
re dependent claims 2-10, and 12-15:
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These claims are dependent from one of the claims 1 or 11 and are per se new and
inventive.
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