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Marine structure

Suction piles and their way of installing are o.a. known
from GB-B-2300661 and EP-B-0011894, which desclosures are
enclosed here by reference. Briefly, a suction pile is a thin
walled steel cylinder, closed at at least one longitudinal
end, that is located on the subsea bottom with the opposite
end and penetrates the subsea bottom with the aid of a suction
created within the cylinder. The creation of the suction can
be with the aid of a suction source, such as a pump, being on,
or close to or at a distance (e.g. above the water surface,
e.g. at a vessel) from the suction pile. The applied level of
the suction can be e.g. at least substantially constant,
smoothly increase or decrease or else pulsate, for which there
are convenient means; for an e.g. pulsating level a possibly
in the suction pile integrated pressure accumulator that is
intermittendly connected to the inner space of the cylinder.
After use, the suction pile can easily be removed by creating
an overpressure within the cylinder,.e.g. by pumping in (se-
a)water. Thus the required equipment voor installing and
removing a suction piie is substantially less elaborated,
complicated and costly compared to the use of ram piles, for
which a.o. an under water ramming system is required.

The object of the invention is a simplified method for
installing a marine structure resting on the under water
surface, possibly projecting above the water surface. Therefor
this marine structure has a foundation part and a upper
structure part extending upward therefrom, wherein said
foundation part has at least one suction pile adapted to at
least partially penetrate the bottom during installing, and
wherein preferably said upper structure part has a dimension
sufficient such 'that after the marine structure is installed
at the operation location, it projects above the water surface
and/or contains a device, such as a wind or water turbine or
an o0il or gas production platform with e.g. helicopter deck.
This marine structure is at least substantially in its opera-
ting position fixed to a floating transport device or vessel,
such as a pontoon or barge, to be transported over water. For
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said transport and the subsequent installing procedure measu-
rements are taken such that said marine structure is positio-
ned at least partly next to or below the vessel in an orienta-
tion such that said marine structure from its fixed position
to the vessel can be 1lowered onto the subsea bottom, while
suspending from at least one flexible pulling means extending
from said vessel and in a stable balanced position. This
balance position is obtained by convenient locating of the
centre of gravity of the marine structure, such as keeping it
in a tilted position relevant to its operating position and/or
by using ballast.

In that way the marine structure can be lowered onto the
subsea bottom without the regquirement to initially being
tilted and/or upward and/or sideways translated relevant to
the vessel: Thus cost, time, energy, environment and material
savings are possible and also the work can be safer.

In the annexed drawing the presently most preferred
embodiments are shown for illustrative purposes.

Fig. 1 and 2 show the first embodiment in a side and top
view, installed onto the subsea bottom. A - ‘ o

Fig. 3 and 4 show the second embodiment in the viewsA
according to fig. 1 and 2;

Fig. 5 and 6 show a side and top view of the way in which
the marine structure is fixed to the vessel to be transported
and installed;

Fig. 7 shows a side view of the installation procedure
from a vessel;

Fig. 8 shows a side view of the installation procedure
from a vessel in less deep water; and

Fig 9 and 10 show a side and top view of a variant to the
embodiment of fig. 5 and 6.

Fig. 1 and 2 show a marine structure 1 with a foundation
part 2 and a upper structure part 3. The foundation part 2 has
at least one, preferably at least two, such as in this example
three mutually spaced suction piles 4, 5. The upper structure
part 3 extends preferably at least substantially completely
above the suction pile 4, which has preferably a substantially
larger bearing or anchoring capacity within the subsea bottom
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related to the two other suction piles 5. In this embodiment
this is obtained in that the suction pile 4 has a substantial,
preferably at least 25% increased diameter. It 1is feasible
that all suction piles 4, 5 have an at least substantially
equal dimension, or that at least one suction pile has a
larger dimension, preferably diameter, than at least one other
suction pile.

The upper structure part 3 has preferably an elongated
body 7 that preferably projects far above the water surface 8
after installation on the subsea bottom. For application with
an oil/gas platform the body 7 projects e.g. at least 5 m,
preferably at least 10 m, most preferably at least 20 m above
the water surface. For application with a wind turbine the
body 7 e.g. projects at least 20 m, more preferably at least
30 m, most‘prefe:ably at least 60 m above the water surface.
This body 7 is preferably column shaped. In this example the
body 7 is a bending and torsion rigid tube or pile with a
diameter of preferably at least about 0,75 m, more preferably
at least 1 m, such as at least about 2 m. In an alternative
the body 7 can contain a space fréme structure.

The elongated body 7 is preferably mounted on top of the
suction pile 4. At a distance above the lower side of the body
7 it preferably has mounted stay or brace elements. These
elements 11 are with their opposite end mounted to a relevant
suction pile 5. With these elements 11 at least a part of the
bending and/or torsion load in the body 7 is beared by the
suction piles 5. These elements 11 can be flexibel, e.g. a
cable or chain, such that they can only bear pulling loads
from the body 7. Preferably they are however buckle rigid,
e.g. a tube, such that they can bear pulling and compression
loads from the body 7. Although the drawings show that these
elements 11 extend according to an inclined straight line
relevant to the body 7, another arrangement is feasible, e.g.
buckled or bent in at least one location. It is also feasible
that (not illustrated) preferably elongated buckle stiffeners,
such as a rod or cable, are mounted to an element 11 in at
least one position between its ends and to e.g. the body 7 or

the suction pile 4 or some other element of the foundation
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part 2 or upper structure part 3.

Preferably horizontal pull and/or compression rigid rod
like elements 12 extend between the suction piles 4, 5. Their
object is a.o. to keep the suction piles 4, 5 at the desired
spacing during transport over water and lowering onto the
subsea bottom. At least one of these elements 12 could be
removed or replaced by an alternative structure with similar
function. The element 12 extending between the suction piles 5
with smaller diameter is easiest to remove or replace. A brace
11 is positioned right above a tube 12, such that two tubes 12
in fig. 2 are covered by one brace 11 each time.

The upper structure part 3 carries a wind turbine 9 of a
type known as such, in this embodiment with horizontal rotati-
on axis and at least one wind driven blade 10 mounted thereto,
wherein the rotation axis can be swiveled around an upright
axis to orientate the blade 10 relevant to the wind. In this
embodiment the wind turbine 9 can be swiveled around the
longitudinal axis of the body 7.

The marine structure 1 has a relatively large dimension

‘and will accordingly have a weight typically at least 30,000

kg. For a marine structure 1 which remains completely under
water, the weight will be about 50,000 kg or more. For a
structure 1 extending above the water the weight will be about
100,000 kg or more.

The marine structure 1 is equiped with at least one,
preferably at 1least two, most preferably at least three
mutually spaced hoisting points 13, wherein in top view those
hoisting points 13 preferably mutually limit a triangular or
more angular area. Preferably each of these hoisting points 13
is located in the proximity of a suction pile 4, 5, such as at
the cover thereof. _

Preferably the centre of gravity 14 of the marine struc-
ture 1 is located at the position of a hoisting point 13 or
between the hoisting points, as seen in top view. This positi-
on of the centre of gravity 14 is preferably obtained by
ballast, preferably at a location at the side of the hoisting
point 13 at the larger suction pile 4 facing at least one of
the smaller suction piles 5, more preferably in the proximity
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of or at the smaller suction piles 5, in top view. Advatage-
ously a small suction pile is therefor equipped with concrete
or other ballast material, e.g. present in the upper part of
the suction pile 5.

It will be appreciated that the location in top view of
the centre of gravity 14 is influenced by the position taken
by the wind turbine 9, of which the centre of gravity 18 is
present aside the longitudinal axis of the body 7. The positi-
on of the wind turbine 9 according to fig. 1-2 is therefor
less convenient for the desired position of the centre of
gravity.

As fig. 2 shows, the centre of gravity 14 keeps a large
distance from the suction piles 4, 5. It will be appreciated
to keep the level of the centre of gravity above the suction
piles 4, 5 sufficient small, such that sme tilting, e.g.
during lowering onto the subsea bottom, of the marine structu-
re 1 around the top side of the large suction pile 4 is
allowable without the centre of gravity coming outside the
area delimited by the hoisting points 13, in top view.

To be able to save ballast, one could maiﬁtain the mariné

‘structure 1 slightly tilted during transport over water and/or

lowering onto the subsea bottom in the direction wherein, in
top view, one tries to bring the centre of gravity 14 to a
distance from the hoisting point 13. In the illustrated
example one could tilt the marine structure in the direction
of arrow A for this purpose. Preferably said tilting is such
small that during the last phase while installing, wherein the
lower side of the foudation part 2 starts to contact the
subsea bottom, the marine structure automatically erects with
ongoing lowering. This can e.g. be achieved by taking care
that in the tilted position of the marine structure the centre
of gravity 14 is positioned above the lowest point and the
highest point at the lower side of the foundation part 2,
which lowest and higheét point are ét least substantiall? at
equal level if the marine structure stands upright.

The embodiment according to fig. 3-4 differs from that of
fig. 1-2 in that the wind turbine 9 is replaced by an oil/gas
platform 20. This platform 20 is mounted in an asymmetric
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position to the upper structure part 3 such that the centre of
gravity 15 of this platform is located, in top view, at the
side of a hoisting point 13 facing at least one of the other
hoisting points 13, more preferably at a location between the
a three or multi angle forming hoisting points 13, which
contributes to obtaining a desired position of the centre of
gravity 14.

For transport over water at least one, more preferably at
least two, most preferably at least three hoisting points 13,
which in top view form preferably a three or multi angle, are
mounted to a hoisting device, which is preferably located at
the vessel, wherein preferably the hoisting device is designed
such that at least one, preferably at 1least two hoisting
points 13 can be lifted or lowered, independent from at least
one other -hoisting point 13. Fig. 4 shows in phantom the
outline of the vessel 16. Hoisting members, such as hoisting
cables, are connected to the three hoisting points 13 of the
marine structure 1 and to hoisting equipment 17 of the hois-
ting device, such as winches or pulley blocks, which are
present at the vessel 16 and project sideways therefrom. In
the illustrated position the marine structure is transported
over water. In top view the suction piles 4, 5 and the upper
structure part 3 are present aside of the vessel 16, while the
element 12, extending between the small suction piles 5,
extends below the vessel 16. A part of the wind turbibe ¢ is
present at a large distance above the vessel 16. Compared to
the illustration of fig. 1-2, the wind turbine is swiveled
around the 1longitudinal axis of the body 7, such that the
centre of gravity 14 is brought more remote from the hoisting
point 13 at the larger suction pile 4, which is more conven-
tient for the stability of the marine structure, suspending
from the pulley blocks 17. In stead of mounting of the marine
structure 1 at a corner of the vessel 16, as shown in fig. 4,
it is also possible to mount a, e.g. substantial wider, marine
structure 1 at two corners of the vessel 16.

For transport over water the marine structure 1 can be
kept immovable relative to the vessel 16 in a conventient
manner as shown in fig. 4, such as by being stowed at it (not
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shown) or by being pulled against the bottom side of stops
(not shown).

Thus the marine structure 1, possibly after removal of
the equipment to keep the marine structure immovable at the
vessel 16 during transport, suspending with its hoisting
points 13 from the pulley blocks 17, can be immediately
lowered onto the subsea bottom 6 from the position shown in
fig. 4, such as is shown in fig. 7. While lowering, the marine
structure 1 is not obstructed by the vessel 16 and the marine
structure moves exclusively in vertical direction relative to
said vessel 16.

During lowering onto the subsea bottom 6 the vessel 16 is
preferably fixed in position. This is possible by means of
directly anchoring the vessel 16 to the subsea bottom 6, or by
anchoring the towing vessels (not shown) connected to the
vessel 16 to the subsea bottom. As a rule the anchoring lines
will be controlably shortened and/or lengthened, and the
anchoring points at the subsea bottom 6 determine a three of
multi éngle within which the vessel is preéent, in top view.

The vessel 16 will as a rule substantially be designed to
provide buoyancy during transport' and installation, and
contains preferably a plurality of ballast tanks next and
behind each other, such that it can be trimmed well. The
vessel 16 can be propulsed by at least one towing vessel and
therefor does not have to be equiped with an own propulsion
and/or housing for personell. The vessel 16 preferably has an
at least substantially flat bottom and top side and/or in top
view an at least substantially straight bow and/or stern
and/or boards, which is convenient to transport the marine
structure 1.

The embodiment according to fig. 8 differs from that of
fig. 7 in that the element 12 between the smaller suction
piles is removed. That is why the marine structure 1 can be
suspended from the vessel 16 at a higher level, e.g. such that
the bottom side of the foundation part 2 is at 1least at
substantially the same level as the bottom side of the vessel,
e.g. is present above said bottom side, as shown in fig. 8.
Thus, compared to the embodiment of fig. 7, the draught of the



10

15

20

25

30

35

WO 02/088475 PCT/NL02/00283
8

combination marine structure 1 and vessel 16 is made smaller,
such that the invention also becomes applicable for shallow
water depths.

After the marine structure has been lowered onto the
subsea bottom, an under pressure is generated in the suction
piles 4, 5 such that they are sucked into the subsea bottom.
Then the installation is completed.

It will be appreciated that with the vessel 16 simultane-
ously more than one marine structure 1 can be transported over
water in their installation and/or working position. E.g. a
second, possibly at least substantially identical, marine
structure 1 can be present at the diagonal opposite corner 19
of the vessel 16 (viz. fig. 9-10).

A possible variant of the invention cantains more than
three suction piles 4, 5 e.g. one or two additional smaller
suction piles 5, present at the other side of the larger
suction pile 4, such that in top view the foundation part 2 is
at least substantially symmetrical - relative to a mirror

‘surface extending through the larger suc¢tion pile 4, and the

larger suction pile 4 is preseht between said four smaller
suction ‘piles 5. As with the above described embodiments, the
hoisting points 13 ‘are preferably present at the larger
suction pile 4 and the two smaller suctionwpiles 5 at one side
of the larger suction pile 4. With additional ballast or other
provisions then preferably care is taken such that the centre
of gravity 14 is located in the desired position in top view,
i.e. preferably between the hoisting points 13. The marine
structure can also be designed such that at least one suction
pile 4, 5 is 1located straight below the vessel 16 during
transport and/or lowering onto the subsea bottom. It is
feasible that prior to lowering onto the subsea bottom the
marine structure 1 is not or only hardly suspending from the
vessel 16, e.g. in that the marine structure has buoyancy of
its own which then prior to or during lowering onto the subsea
bottom is removed in the desired rate such that the marine
structure is installed while preferably suspended from the
vessel 16. Another possibility is to remove at least one of

the suction piles 4, 5 or replace it by a foot bearing onto
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the subsea bottom, with possibly parts there below penetrating
the subsea bottom by the action of weight, such as a so called
"skirt". E.g. an embodiment based on fig. 1-4 1is feasible,
wherein all small suction piles 5 and the elements 11 have
been removed, while the elements 12 are present at a higher
level above the suction pile 4 and to a distance from the
suction pile 4 have a hoisting point 13, such that in top view
the centre of gravity 14 is located between the hoisting
points 13. The body 7 can be substantially shorter, e.g. such
that the marine structure is completely under water after
installation.

Attention is also directed to an invention separate from
or to be combined with the above or following, concerning a
suction pile of which at least a part of the side wall is
profiled, particularly wherein said profile extends at least
substantially parallel to the direction from the 1lid to the
open bottom side. Such a profile can be obtained by making use
of a sheet pile profile known as such. ‘

The suction pile according to the invention is preferably
applied within a pattern of a plurality of at least two, more
preferably at least three in top view mutually spaced suction
piles with a foundation part that preferably determines an
open structure (so called "space frame'"), wherein said suction
piles can be connected mutually and/or with at 1least one
upward extending, elongated body, such as a pile or leg, of
the possibly above the water level extending and on the
foundation part resting upper structure part of the marine
structure, possibly through the intermediary of a brace, stay
or tube (so called "tubular"). In that case the suction piles
provide the corners of a three of multi angle, in top view.
The suction piles can have the same or different dimensions,
and possibly be all embodied according to the invention.

Fig. 11 shows in top view of a non-limiting, presently
most prefered embodiment the surrounding side wall 21 made of
sheet pile profile of a suction pile. As known as such, the
sheet pile profile is made from profiled sheet with a female
and mating male 1locking profile, respectively, along its
longitudinal edges.
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Attention is also directed to an invention separate from
or to be combined with the above or following, concerning a
suction pile of which at least one of the walls is cured,
initially shape free, rock like material, such as concrete,
particularly wherein said material at least partly bears the
loads of said wall which appear at one or several times during
the 1life span. Therefor the material contains preferably
convenient reinforcement of e.g. steel wire, such that not
only compression loads, but also pulling loads can be beared.
Preferably said wall is at least substantially completely made
from such material.

It is convenient if in said material at least one element
is at 1least partly embedded, which element is part of a
structure mounted to the suction pile, such as the leg of a
marine structure for which the suction pile at least partly
provides the foundation, or a member to which such a leg can
be fixed to fix said leg to said suction pile.

To ensure or increase the load transmitting capacity of
the connection of the inventive wall of conrete o.a. to a
further connecting wallof the suction pile and/or another
element, it is‘prefered that projections of that further wall
or element are embedded into the inventive wall.

According to a prefered embodiment the wall at the upper
longitudinal end, also indicated as cover or "top plate" is
made of such material.

The suction pile according to the invention is preferably
applied within a pattern of a plurality of at least two, more
preferably at least three in top view mutually spaced suction
piles with a foundation part that preferably determines an
open structure (so called "space frame"), wherein said suction
piles can be connected mutually and/or with at least one
upward extending, elongated body, such as a pile or leg, of
the possibly above the water 1level extending and on the
foundation part restihg upper strﬁcture part of the marine
structure, possibly through the intermediary of a brace, stay
or tube (so called "tubular"). In that case the suction piles
provide the corners of a three of multi angle, in top view.
The suction piles can have the same or different dimensions,
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and possibly be all embodied according to the invention.

Refering to enclosed fig. 12-14 a non-limiting, presently
most prefered embodiment is illustrated. Fig. 12-14 show a
side view, sectional side view and a partly cut away top view
of the suction pile, respectively.

The illustrated suction pile has a circumferential side
wall 31, has an open bottom 32 and has a cover 33 at the top,
to which a leg 34 of a not further illustrated mérine structu-
re of a design known as such is mounted. The cover 33 is made
of reinforced concrete. The pattern of the reinforcement 35 is
shown in fig. 14.

The side wall is provided with a plurality of mutually
spaced projections 36 in the form of pins or studs, which
projections 36 are provided circumferentially over the thic-
kness of the cover 33 and are directed radially inside from
the inner side of the side wall. Also covering the thickness
of the cover 33 there are circumferentially at the leg 34
corresponding projections 36 directed radially outside from-
the outside of the leg 34. The projections 36 are embedded in
the concrete of the cover 33, such that a reliable mutual
anchoring is present between the cover 33 and the side wall 31
and the leg 34, respectively.

To increase the mounting strength the leg 34 extends
through a collar 38 mounted to the cover 33 and provided with
mounting means, such as pretensioned tension bolts 37 to which
the leg is fixedly welded.

The pattern of the reinforcement 35 1is such that the
concentrated load from the leg 34 is therewith edqually distri-
buted over the cover 33 and thus is gently transmitted to the
side wall 31.

According to an alternative embodiment the leg 34 is not
embedded into the material of the cover 33. In stead the
pretensioned tension bolts 37 are replaced by in the material
of the cover 33 moulded in pretension anchors extending over
at least substantially the complete height of the cover 33,
the upper ends of which extend above the cover 33. The kraag
38 is replaced by a flange plate resting with its lower face
at the upper side of the cover 33 and fixated to the upper
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ends of the pretension anchors. Afterwards a part of the
marine structure, such as a leg 34, can be mounted to the
flange plate above the cover 33, such as by welding. Within
the pretension anchors a tension loads is present which is
preferably such high that also with the highest expected
compression load from the flange plate, tension stress acts in .
the pretension anchors while in the material of the cover 33
near the tension anchors compression stress always acts. The
pretensioning also holds the lower face of the flange plate
positively against the cover 33, such that flange plate and
cover 33 can not easily slide mutually.

Attention is also directed to an invention separate from
or to be combined with the above .or following, concerning
supporting a conductor or caisson or other tube projecting
above the water level, particularly to transport crude oil or
gas from a subterranean well to above the water level. In the
following each time reference is made to a "tube" where it
should be appreciated that an object such as a "conductor" or
"caisson" is meant. It is expected that the most impdrtant
field of application is a caisson which is designed to en¢lose”
the casings of at least two and preferably not more than five,‘
most preferably not more than three wells.

This support can serve as temporarily support, e.g. while
waiting for the provision of a production deck with its own
foundation or a permanent support when the production deck is
at least substantially supported by the relevant tube itself.

The object of the invention is simplifying.

According to the present invention such a tube is suppor-
ted with at least two seperate supporting braces, extending
downwards inclined from the tube in different directions, and
each foundated with at least one suction pile present in the
subsea bottom. The supporting braces are preferably at 1least
substantially tension and compression proof. Preferably the
straight connection lines of the suction piles cover with the
tube an angle of more than 45° and less than 180°, preferably
about 90°, in top view.

During installing of the suction pile the tube does not
have to be used as pile guide. Prior to installation, the
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suction pile can already be prepared for connection to the
supporting brace, or even be mounted thereto. This is one of
the reasons that the work can be carried out not only cheaper
but also safer.

The supporting structure is preferably designed to bear
at least substantially merely sideways directed loads from the
tube. The tube bears at least substantially its own weight and
that of a possible equipment mounted thereto or resting
thereon, such as a beacon or a production platform or a so
called christmas tree. Therefor the tube preferably extends
deep enough into the subsea bottom to be at least substantial-
ly directly foundated in the subsea bottom for at least
vertical loads.

If reference is made to "horizontal" and "vertical", this
means the -direction at least substantially parallel to the
subsea bottom and at least substantially perpendicular to it,
respectively. A supporting brace is preferably connected to
the suction pile by a pile connection element allowing pivo-

"ting of the supporting brace relative to the suction pile in

the horizontal and/or vertical plane.- A supporting brace is
preferably connected to the tube by a tube connection element
that allows pivoting of the supporting brace relative to the
tube in at least the vertical plane. Pile and/or tube connec-
tion element preferably have an at least substantially hori-
zontal directed pivot pin. By means of this connection type
positioning of the suction piles is less critical.

Connection of the supporting brace to the tube can e.g.
with a clamping connection means, such as a sleeve engaging
around the pipe to make a clamping connection. Preferably the
sleeve is part of the supporting brace. Preferably the sleeve
is pivotably connected to the supporting brace such that while
connecting the supporting brace to the suction pile, pivoting
of the sleeve in the vertical plane relative to the bridging
body is allowed. A convenient clamping connection means (e.g.
so called "donkey dick pivot clamp") has two mutually pivoting
sleeves, of which the one is clamped around the supporting
brace and the other around the tube. This way of connection
requires minimum divers assistance. '



10

15

20

25

30

35

WO 02/088475 PCT/NL02/00283
14

The supporting brace can have a monolithic or a spaced
structure, such as a space frame.

Fig. 15 shows schematically in perspective a complete
view and fig. 16 and 17 show detail views of a non-limiting,
presently prefered embodiment of a from the subsea bottom
upward above the water surface extending straight caisson with
at its upper end a so called christmas tree (not shown),
stabilised by two at a large distance below the water level to
the caisson connected straight supporting rods which with
their opposite end are connected to the top side of a respec-
tive suction pile which is sucked into the soil. The two
suction piles make a mutual angle of approximately 90°.
Outwardly from the caisson a riser can extend between the
production deck and the subsea bottom. The top side of each
suction pile was already above the water provided with the
required equipment for coupling to the relevant supporting
rod.

The installation procedure can be as fOllqws: Prior to or
after drilling of the wells the caisson is installed with the

aid of the drilling rig. The suction piles ére sucked into the

soil. The supporting piles can be mounted to the suction piles
prior to or after sucking in. Subsequently the supporting
piles are mounted to the caisson. The drilling rig is removed,
possibly after it is used to locate the production deck onto
the caisson.

In fig. 15 additional supporting rods are illustrated in
phantom, such that with an alternative embodiment two suppor-
ting rods extend under different angles from each suction pile
to the caisson to be mounted to the caisson above and below
the water level, respectively. A sleeve can be clamped around
the caisson. Two additional sleeves can be mounted to the
outer side of this sleeve in fixed angle positions. Each of
these additional sleeves is clamped around the longitudinal
end of a relevant supporting rod.

The invention also covers embodiments which are obtained
by applying one or more seperate features of the above descri-
bed and/or in the drawing shown embodiment, possibly in'

combination with other features, such as one or more separate
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features of one or more of the other above described and/or in
the drawing shown embodiments.
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CLAIMS

1. Marine structure with a foundation part and an upper
structure part extending therefrom upward, wherein said
foundation part has at least one suction pile designed to at
least partly penetrate the subsea bottom during installation;
at least substantially in its operating position connected to
a vessel to be below or aside it to be transported over water
in an orientation such that the structure from its position
mounted to the vessel can be immediately lowered onto the
subsea bottom while suspending from a flexible pulling element
of the vessel and in a stable balanced position.

2. Structure according to any of claim 1, held in a stable
balanced position by convenient positioning of its centre of
gravity such as by keeping it in an inclined attitude relative
to its operating attitude and/or by making of of ballast.

3. Structure according to any of claim 1-2, with at least
one lager suction pile (4) and a smaller suction pile (5).

4. Structure according to any of claim 1-3, each suction
pile having a hoisting point (13), in top view mutually
limiting a triangular drea.

5. Structure according to any of claim 1-4, wherein the
centre of gravity (14) is located between the hoisting points
(13) in top view.

6. Structure according to any of claim 1-5, wherein the
hoisting points (13) can be independently lifted relative to
the vessel (16).

7. Structure according to any of claim 1-6, in top view are
the suction piles (4, 5) and the upper structure part (3)
aside the vessel (16).

8. Structure according to any of claim 1-7, mounted to a
corner of the véssel (16).

9. Structure according to any of claim 1-8, wherein said
upper structure part projects above water after installation
and/or contains a device, such as a wind or water turbine or
an oil or gas production platform with e.g. helicopter deck.
10. Structure according to any of claim 1-9, with a suction

pile made of concrete or sheet pile.
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