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A Jacking system has a leg having a longitudinal axis and comprising first engagement parts along said leg, and displaceable along
sald leg a guiding frame comprising at least a first, second, third and fourth actuator, each having a first and second actuator part
which In operation can displace with respect to one another along said leg, sald first actuator part coupled to said guiding frame,
sald second actuator parts each coupled to first engagement parts for engaging and disengaging said first engagement parts of
sald leg for providing abutment in the longitudinal direction of said leg, said second actuator parts displaceable along said leg past
one another, and said actuators being arranged In pairs opposite one another with respect to a longitudinal plane of said leg.
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ABSTRACT
A jacking system has a leg having a longitudinal axis and comprising first engagement
parts along said leg, and displaceable along said leg a guiding frame comprising at least
a first, second, third and fourth actuator, each having a first and second actuator part
which 1n operation can displace with respect to one another along said leg, said first
actuator part coupled to said guiding frame, said second actuator parts each coupled to
tirst engagement parts for engaging and disengaging said first engagement parts of said
leg for providing abutment in the longitudinal direction of said leg, said second actuator
parts displaceable along said leg past one another, and said actuators being arranged in

pairs opposite one another with respect to a longitudinal plane of said leg.
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Jacking system

Background

The present invention relates to a jacking system for jacking a structure, for
instance offshore platforms or vessels, out of the water, and a method for jacking using
this system.

Such a jacking system 1s for mstance disclosed in US-A-3.804.369. This jacking
system has pairs of hydraulic cylinders which are mutually coupled using wire cables.

Another such jacking system 1s disclosed in US-A-4.007.914. This system has
three mutually fixed frame parts. One end of a hydraulic cylinder 1s fixed to one frame
part, one end of another hydraulic cylinder 1s fixed to a next frame. The other ends of
the hydraulic cylinders are coupled.

Yet another such jacking system 1s disclosed in US-A-4.411.408. This jacking
system has a leg which has several “chords” each having two hydraulic cylinders at
opposite sides of a chord. Both ends of the hydraulic cylinders have a retractable pin
which can be extended into passages in a chord. Both cylinders displace in a
synchronised fashion.

GB-2.004.246 discloses a jacking system with square legs with holes and a frame
which 1s attached to a platform which may have two yokes at two opposite sides of a
leg and which have pins which are insertable in the holes of the legs. The frame has
locking pins at the same sides of the actuators. These limit the stroke of the yokes.

GB-2.004.247 discloses a jacking system with square legs with holes and a frame
which 1s attached to a platform which has two yokes at opposite sides of a leg and
which have pins insertable 1n these holes. The yokes can pass one another and thus
together provides a fast leg handling. Handling of high loads may be a problem, as well
1s simultaneously handling several legs on one platform.

FR-A-2.235.602 discloses a platform provided with legs which can be lowered by
filling the legs with ballast, and raised by removing ballast. When the legs rest on the
bottom of the sea, the platform can he raised via a jacking system. The legs have
reservoirs for storing oil, for instance, and are made of concrete. Each leg has four

actuators. The actuators are positioned within the platform, thus limiting their stroke to
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the thickness of a platform. All four actuators have the same stroke, and can all only
cover one pitch distance. Furthermore, 1t has locking pins at fixed positions.
US-A-2.932.486 discloses a jacking system for jacking a platform. It has legs
provided with rails with holed. Furthermore, 1t has double acting hydraulic cylinders
5  with locking pins at one end of the cylinders and locking pins at the opposite end of the
cylinders on a frame attached to the platform. It uses two or three actuators for each
leg. Furthermore, the actuators have identical maximum working strokes.
US-A-3.056.585 discloses a pontoon with legs which can be raised and lowered.
Each leg 1s square and has at each corner a first hydraulic cylinder which can extend in
10 a first direction and a second hydraulic cylinder which can extend 1n the opposite
direction. The ends of two adjacent first cylinders are coupled via a beam, and the
second cylinders that in line are also coupled via a beam. Those beams engage in
recesses of rails provided at the four corners of a leg. Thus, there are 1n fact four
actuators, with two actuator at the same side of a leg, and 1n line. The two actuators
15 move in opposite directions. The entire actuator system thus extend along a
considerable length of a leg.
All these systems thus have several disadvantages regarding jacking speed,
holding efficiency, compactness or complexity. Some systems need legs which are
longer than strictly needed. Others need relatively high frames or lack stability. There

20 1s, therefore, room for improvement.

Summary of the invention

25 An object of the current invention 1s to improve the jacking systems and/or to
provide an alternative jacking system.

According to a first aspect of the invention at least one of these objectives 1s
realized with a jacking system for jacking a structure, 1n particular for jacking offshore
platforms or vessels out of the water, said jacking system comprising a leg having a

30 longitudinal axis and comprising first engagement parts along said leg, and a guiding
frame displaceable along said leg, said guiding frame comprising at least a first,
second, third and fourth actuator, said actuators each having a first and second actuator

part which in operation can displace with respect to one another along said leg, said
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first actuator part of said actuators coupled to said guiding frame, said second actuator
parts of said actuators each coupled to first engagement parts for engaging and
disengaging said first engagement parts of said leg for providing abutment in the
longitudinal direction of said leg, said second actuator parts of said actuators
displaceable along said leg past one another, and said actuators being arranged 1n pairs
opposite one another with respect to a longitudinal plane of said leg.

This provides the possibility of reducing the length of the legs of a jacking
system. Furthermore, as the ends of the actuators can displace past one another, a
construction can be raised or lowered faster.

As the actuators can pass one another, a jacking system 1s provided which can
operate almost continuously.

The proposed system furthermore allows the jacking system to be build easily
and cheap.

Furthermore, the legs will be loaded symmetrically. It also allows more modes of
operation, making 1t possible of more carefully designing the actuators.

When the jacking system uses hydraulic cylinders as actuators, these cylinders at
various stages have to return to their retracted position. This process 1s called
‘recycling’. This expression will be used 1n this description, but does not necessarily
refer to hydraulic systems only. In most embodiments, the hydraulic cylinders will be
double stroke cylinders.

In this text, both vessel and platform are used. It should be clear that the jacking
system can be used 1n particular for offshore platforms and temporary platforms, for
instance the vessels and ships described further on.

The jacking system of the current invention 1s also used i vessels which 1nstall
offshore constructions like windmills 1in coastal waters or mn open sea, and 1n other
constructions which need to be raised and/or lowered. This requires operational speed,
and also the capability of handling large loads and also loads which have large
fluctuations.

The jacking system of the current invention 1s able to jack an offshore platform
out of the water by positioning one or more legs on the sea floor and lift the platform
out of the water. In this process of leg handling, the following phases can be
distinguished which all have their specific requirements on the jacking system:

- Leg lowering phase;
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- jacking phase;

- platform holding phase;

- platform lowering phase;

- leg lifting phase.

When a platform or vessel arrives at its operational position, the legs are lowered
in the leg lowering phase. In this phase, the loads on the legs are minimal. The legs are
lowered until they reach the sea floor. During this phase, lowering needs to be done 1n a
controlled manner. At the end of this phase, usually the length of each of the legs below
the vessel will be different due to variations 1s the seafloor.

When the legs rest on the bottom, the jacking phase can start. At this stage, the
vessel or platform will be lifted out of the water and will eventually completely rest on
the legs. It may also be possible to lift the platform only partially and thus use the legs
as a stabilising means. Thus, in this mode the platform only partially rests on the legs .
In 1s evident that during this jacking phase, the vessel or platform should be kept as
horizontal as possible.

After the jacking phase, the actual work of the vessel can start. The vessel rests
on the legs and provides a stable working platform. When conditions become severe,
for instance during storms, or when the seafloor 1s or becomes unstable, a platform
holding phase can be 1dentified.

After the work 1s done, the platform lowering phase starts. During this phase, the
vessel will be lowered until the does not rest on the legs any more and floats. Again,
during lowering the vessel should remain as much as possible in a horizontal position.
During this phase, the weight of the vessel should be controlled.

Next, the leg lifting phase starts. During this phase, the legs are lifted and fully
retrieved, normally above the bottom of the platform of the vessel, in such a way that
for mstance the vessel 1s ready to sail away.

Between the already-mentioned phases, there are several modes of
operation/phases which can be used during of 1n between those phases.

1)  Touchdown /transition phase between leg lowering and platform lifting.
Normally leg lowering is stopped when the legs are just above the seabed. Then the
touchdown 1s done with one long stroke (2S), immediately followed by a number of

jacking cycles.
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2)  Pre-loading. In order to stabilize the legs on the sea floor sufficiently to
survive the design environmental conditions the legs are statically pre-loaded to the
maximum expected leg load during those environmental conditions. That load will be
held for a while to allow settling of the sea floor. This is called pre-loading. It requires
more than the jacking force, so all actuators need to be engaged to the leg. In this
respect, providing a platform with at least four legs may have an advantage. In such a
case, 1t 1s possible to pre-load for instance two legs cross-wise, then two other legs
cross-wise until the entire platform 1s sufficiently stabilized.

3)  Leg pulling, between platform lowering and leg lifting. A leg can get stuck
in the sea bed. To retrieve the leg significant pulling force may be required. This can be
done with 4 actuators engaged to the leg and operating simultancously.

Therefore, 1t 1s clear that providing four actuators provides additional advantages
and possible modes of operation of the jacking system.

Various embodiments of the jacking system will now be discussed.

In an embodiment, the first and third actuators and the second and fourth
actuators are opposite actuators. Thus loads can be balanced and pairs can operate
independently.

In an embodiment, the actuators are positioned round the leg.

In an embodiment, the first and third actuators and the second and fourth
actuators are arranged at opposite sides of a leg.

Thais all allows balancing of loads and independent operation of actuators.

In an embodiment, said actuators have a working stroke which 1s defined as the
distance the second actuator part can travel along a leg, wherein the working stroke of
one pair of actuators differs from the working stroke of another pair of actuators. Thus,
1t 1s possible to stabilise and lower from uneven seafloors, for instance

In a further embodiment, the first engagement parts are provided at a pitch S
along a leg, and the working stroke differs at least an amount S.

In an embodiment of the jacking system said leg further comprises second
engagement parts along said leg, and said second actuator parts are further coupled to
second engagement parts engaging the respective second engagement parts of said leg
for providing abutment in the transverse direction of said leg.

In an embodiment of the jacking system, said second engagement parts of said

leg comprise at least one rail along said leg, and said second engagement parts of said
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actuators abut said rail in a direction having a radial component and in a direction
having a tangential component and 1s slideable along said rail.

In an embodiment of the jacking system, said leg 1s provided with a rail for each
of said actuators.

In an embodiment of the jacking system, each of said actuators comprises two
hydraulic cylinders having one end coupled to said guiding frame and the other end
coupled to said second actuator part and each of said first engagement parts comprise a
retractable pin 1s moveable 1n a direction transverse to said leg from a first position in
which it 1s free from said leg into a second position 1n which it engages one of said first
engagement parts of said leg for providing abutment 1n the longitudinal direction.

In an embodiment of the jacking system, the first engagement parts of said leg are
provided at a regular mutual distance along the leg, and said first and second actuator
parts are displaceable along a minimum distance of the distance of the engagement
parts.

In an embodiment of the jacking system, at least one actuator has first and
second actuator parts which are displaceable along a minimum distance of at least two
times the mutual distance of the engagement parts.

The invention further relates to a method for jacking a structure, in particular
offshore platforms or vessels, out of the water, said structure comprising a platform and
at least one jacking system described above, wherein said actuators are activated one
after the other.

The mvention further relates to a leg for a jacking system according to the
invention.

The invention further relates to a guiding frame for a jacking system according to
the invention.

The mvention further relates to a jacking system or platform comprising one or
more of the characterising features described in the description and/or shown 1n the
attached drawings.

The invention further relates to a method comprising one or more of the
characterising features described in the description and/or shown 1n the attached
drawings.

The various aspects discussed m this patent can be combined in order to provide

additional advantages.
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Description of the drawings

The mvention will be further elucidated referring to an preferred embodiment
shown in the drawing wherein shown 1n:

Fig. 1 a vessel having several jacking systems according to the invention;

fig. 2 an embodiment of a jacking system according to the current invention in
side view;

fig. 3 the embodiment of figure 2 in top view.

Detailed description of embodiments

In figure 1 a vessel 1 1s shown for placing offshore constructions such as a
windmill 2. The vessel 1s provided with a number of jacking systems 3 for jacking or
l1ifting the vessel out of the water, 1.e. above the surface of the water. To that end, the
legs 4 rest on the bottom of the sea.

For installing for instance a windmill, the vessel 1 has the windmill 2 on board
and sails to a location where the windmuill has to be placed. At that location, the legs 4
of the vessel are lowered until they rest on the seafloor. This stage 1s called leg
handling phase. Then, the vessel 1s lifted out of the water using the guiding frames 3
which engage the legs 4. This stage is called the jacking phase. After the vessel 1s lifted
out of the water, the windmill 1s erected and placed on the seafloor. After installation of
the windmull, the vessel 1s lowered again, and subsequently the legs 4 are raised from
the seafloor using the guiding frames 5, and the vessel sails away. It 1s clear that the
speed at which the legs can be lowered, the speed at which vessel can be jacked out of
the water, lowered back in the water and the speed at which the legs can be retrieved 1s
cconomically important. One of the complicating factors 1s that the seafloor generally
1S VEry uneven.

Figure 2 shows a jacking system 3 of the current invention 1n perspective view. A
vessel or other offshore construction may comprise one or several of such jacking
systems 3. The jacking system 3 comprises a leg 4 and jacking device 5. Leg 4 has a

foot 7 for resting on a seafloor.
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The leg 4 m this embodiment has a substantially square cross section with a rail 9
at each corner with through holes 10 at a regular mutual distance along the leg. The leg
4 can also be called octagonal 1n cross section having the rails as some of its sides. The
leg 4 may also be triangular in cross section having for mstance three rails, be round of
clliptical 1n cross section, or may have another cross section. The legs shown with four
rails, however, have the advantage of several actuators described below.

In the embodiment shown, the leg can have a connecting bar, beam or plate
substantially parallel to the normal of the rails 9, in order to provide rigidity and
strength against forces working substantially normal to the rails 9. In an embodiment,
several plates are provided which connect all the rails 9 and 1n most cases also the
plates 20 connecting the rails 9.

Jacking device 5 has a frame 8 which 1s coupled to the vessel. Jacking device 5
further has actuators 11, 11°, in this embodiment, each comprising two hydraulic
cylinders. In particular, these hydraulic cylinders are double acting cylinders, which
again allows an increase 1n operational speed. The actuators can also be of an
clectrically driven type, for instance comprising one or more servomotors. These types
of actuators are not very common in the offshore field, however.

Actuators 11, 11° have a first end 12, 12’ attached to frame 8. The actuators
extend along the leg 4 and have an opposite, second end 13, 13° which 1n operation
displaces with respect to the first end 12, 12°. The second end 13, 13” has an
engagement part 14, 15 which can engage and disengage the leg 4.

In this embodiment, the actuators 11, 11° have two hydraulic cylinders which at
one end 12, 12’ are attached to frame 8. The opposite ends 13, 13’ of both hydraulic
cylinders are attached to a guide 16 which can slide over rail 9. The guide has guide
members 17 which slidably engage rail 9. In this embodiment shown, the rail 9 has two
opposite rims, and two opposite guide members 17 grab around said rims.

The engagement part 14, 15 has a pin 15 which can slide i and out the holes 10
of rail 9. These holes are provided at a pitch S. The pin 15 1s operated by an actuator
14, here a hydraulic cylinder 14. These pins provide a positive engagement to the rails
9.

Fig. 3 shows a top view of the jacking system 3 of fig. 4. The hydraulic cylinders
11, 11’ are attached at their upper ends 13, 13’ to the guide 16 which can slide over rail
9. In the drawing 1t is indicated that the attachment parts 18 of guide 16 are at a small
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angle and not at a straight line. In that way, the forces of the hydraulic cylinder put a
minimal strain to the rail 9 and to the leg.
In this embodiment, the pitch of the holes 10 1s S. The stroke of the short
actuators 11 corresponds to this pitch S, and the stroke of the long actuators 11°
corresponds to 2-S. The actuators 11 and 11’ can operate independently, thus allowing
an e¢ven faster handling of the legs.
During the leg lowering phase, the short actuators only serve as locking means
via their pins 15. The lowering phase will usually start with all the actuators 11, 11° of
all the legs fully retracted. During the lowering phase, the following cycle will be
repeated:
- The pins 15 of the long actuators 117 are retracted from their holes 10;
- The long actuators 11’ are fully extended over a length 2S;
- The pins 15 of the long actuators 11’ are inserted into corresponding holes 10;
- the pins 15 of the short actuators 11 are retracted from holes 10;
- the long actuators 117 are retracted, thus lowering the legs. During this
lowering by retraction of the long actuators, the pins 15 of the long actuators
11 remain 1n corresponding holes 10;

- when the long actuators 11’ are completely lowered, the pins 15 of the short
actuators 11 are inserted in corresponding holes 10.

The cycle starts again until the feet 7 of legs 4 rest on the seafloor. Usually, when
all the legs rest on the seafloor at the end of the last cycle, this will not mean that a hole
10 1s at the position of a pin 15 of the short actuator 11. Thus, each of the short
actuators of all the legs will be extended between a length 0-S until their pins 15 can be
inserted 1nto a hole 10.

An even faster way of completing this lowering phase 1s a procedure i which n
cach cycle one of the long actuators 11° 1s recycled with 1ts pin 15 retracted form a hole
10 while the other long actuator 11° 1s lowered. This 1s possible as one end of both
actuators 1s not mutually coupled. The short actuators 11 are not used 1n this case.

After the lowering phase, the jacking phase starts. At the start of this stage, all the
legs may have a different length extending below the vessel due to the irregular surface
of the seafloor. This difference in length between legs will usually not be an integer
multitude of pitch S, but will often be a multitude of pitch S and a fraction of this pitch
S. The short actuators 11 are set to such a length that they bridge the fraction of a pitch
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difference between legs. Then, the short actuators 11 are fixed at those lengths that the
vessel 1s 1n horizontal position, and will remain at those lengths during jacking. The
pins 15 of the short actuators will be mserted in corresponding holes 10 for locking the
legs. In that way, the short actuators 11 thus become an adjustable locking system for
the legs, while the long actuators 11° become a leg moving system.

Then following jacking cycle will be performed:

- The pms 15 from the long actuators 11° are retracted;

- the long actuators 11° for all the legs will simultaneously extend from a
starting position, which will be between 0-S extended, to an extended position
which will be between 0 and 28, 1.¢. a position where their pins 15 are in
position with holes 10;

- Subsequently, the pms 15 of the long actuators 11° will be inserted in the
holes 10;

- the pins 15 of the short actuators 11 will be retracted from their holes 10;

- the long actuators 11° of all the legs will be actuated back to their starting
positions simultancously.

- Finally, the pins 15 of the short actuators will be inserted 1n corresponding
holes 10 for locking the legs again.

This cycle will be repeated. Thus, the vessel or platform will be lifted an amount

S during each cycle and will remain horizontal. The adjustable position of the short
actuators 11 makes recycling of the long actuators 11° possible for all legs
simultaneously, improving the overall jacking speed of the platform.

Usually, the two long actuators 11’ of this embodiment will both be needed for
jacking as this requires lifting a large weight, and only one long actuator 11’ will be
needed during the other phases, thus allowing these other phases to proceed at a larger
speed: one long actuator 11° can be extended while the other one can be recycled.

When the platform arrives at 1ts jacked position, usually lifted out of the water, it
can start 1ts activities like positioning windmill poles or masts. During these operations,
the legs may encounter high vertical loads, in some cases even higher than during
jacking of the platform. To transfer these loads the pms 15 of all the actuators 11 and
11° will engage to the legs 4, resulting 1n a holding capacity that 1s double the jacking

capacity of the system.
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After completion of 1ts work, the platform will be lowered into the water during
the platform lowering phase. At the start of this phase, usually the short actuators will
be extended to a length between 0-S, and their pins 15 will be inserted mto
corresponding holes 10. Again, just like the jacking phase, the platform should remain
horizontal.

For the platform lowering phase, the following cycle 1s repeated:

- The pins 15 of the short actuators 11 will unlock from the holes 10;

- the long actuators 117 of all the legs will stmultaneously extend, lowering the

platform, until extended to a length of between 0 and 2S;

- the pms 15 of short actuators 11 will lock the legs;

- Next, the pins 15 of the long actuators 11° will unlock from their holes 10,

and

- the long actuators 11’ will be retracted to their starting positions between 0

and 28S.

- Next, the pmns 15 of the long actuators 11° will lock nto holes 10.

This cycle 1s repeated until the platform floats in the water again. During each
cycle, the platform can be lowered a distance S. After this phase, the leg lifting phase
starts.

In the leg lifting phase, the legs are fully lifted to enable the vessel to sail away.
To that end, the following cycle can be used. At this stage, the legs still extend below
the vessel at different lengths, but the vessel already floats. All the legs will now be
raised to such extend that a hole 10 corresponds to the full retracted position of the
actuators 11, 11°. This phase will usually start with all the actuators 11, 11° 1n fully
retracted position. During the leg lifting phase, the long actuators 11° can use therr full
extension length of 2S. The pins 15 of the short actuator 11 will unlock, and the long
actuators 11° will fully extend, taking the legs up with them. The short actuators are at
the same time fully retracted and when the long actuators 11° are fully extended, the
pms 15 of the short actuators 11 which are now positioned at the location of a hole 10
are 1nserted 1nto a hole to lock the leg. Subsequently, the pins 15 of the long actuators
11° are fully retracted from the holes 10, and the long actuators 11° will be fully
retracted to their positions 0. The pins 15 of the long actuators 11° are now nserted 1n
the holes 10. Thus, the following cycle 1s repeated:

- the pins 15 of the short actuators 11 are retracted from the holes,
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- the long actuators 11’ are extended to their full length 2S, lifting the legs an

amount 2S5;

- the pms 15 of the short actuators 11 will lock the legs.

- the pins 15 of the long actuators 11° retract,

- the long actuators 11’ are fully retracted and

- the pins 15 of the long actuators 11° will be 1nserted into the holes 10.

This cycle will end when the legs are fully retracted. Thus, for some legs this will
need more cycles than for other legs. During each cycle, a leg will be lifted an amount
2S.

The jacking system may also be designed in such a way that one actuator is
powerful enough to lift a leg on 1ts own. In that case, the leg lifting phase can proceed
even faster when the two long actuators 11° of one leg are used one after the other in
stead of simultancously. In that case one long actuators 11° 1s lifting the leg while the
other long actuators 11° 1s being recycled.

It will also be clear that the above description and drawings are included to
1llustrate some embodiments of the invention, and not to limit the scope of protection.
Starting {from this disclosure, many more embodiments will be evident to a skilled
person which are within the scope of protection and the essence of this invention and
which are obvious combinations of prior art techniques and the disclosure of this

patent.
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WWE CLAIM:

1. A jacking system for jacking a structure, said jacking system comprising a
leg having a longitudinal axis and comprising first engagement parts and
second engagement parts along said leg, and a guiding frame displaceable
along said leg, said guiding frame comprising at least a first, second, third
and fourth actuator, said actuators each having a first and second actuator
part which in operation can displace with respect to one another along said
leg, said first actuator part of said actuators coupled to said guiding frame,
said second actuator parts of said actuators each coupled to first engagement
parts for engaging and disengaging said first engagement parts of said leg
for providing abutment in the longitudinal direction of said leg, said second
engagement parts of said leg comprising at least one rail along said leg, said
second actuator parts of said actuators displaceable along said leg past one
another, and said actuators being arranged in pairs opposite one another
with respect to a longitudinal plane of said leg, wherein at least one of said
second actuator parts is coupled to a guide slidably arranged over the at

least one rail.

2. The jacking system according to claim 1, wherein in the actuators are

positioned round the leq.

3. Jacking system according to claim 2, wherein the first and third actuators

and the second and fourth actuators are arranged at opposite sides of the

leq.

4. Jacking system according to any one of claims 1-3, wherein said actuators
have a working stroke which is defined as the distance the second actuator
part can travel along a leg, wherein the working stroke of one pair of

actuators differs from the working stroke of another pair of actuators.
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Jacking system according to any one of claims 1-4, wherein the first
engagement parts are provided at a pitch S along a leg, and the working

stroke differs at least an amount S.

Jacking system according to any one of claims 1-5, wherein said leg further
comprises second engagement parts along said leg, and said second actuator
parts are further coupled to second engagement parts engaging the
respective second engagement parts of said leg for providing abutment in the

transverse direction of said leg.

Jacking system according to any one of claims 1-6, wherein said second
engagement parts of said actuators abut said rail in a direction having a
radial component and in a direction having a tangential component and is

slideable along said rail.

Jacking system according to claim 7, wherein said leg is provided with a rail

for each of said actuators.

Jacking system according to any one of claims 1-8, wherein each of said
actuators comprises two hydraulic cylinders having one end coupled to said
guiding frame and the other end coupled to said second actuator part and
each of said first engagement parts comprise a retractable pin is moveable in
a direction transverse to said leg from a first position in which it is free from
said leg into a second position in which it engages one of said first

engagement parts of said leg for providing abutment in the longitudinal

direction.

Jacking system according any one of claims 1-9, wherein the first
engagement parts of said leg are provided at a regular mutual distance along

the leg with a pitch S, and said first and second actuator parts are
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12.

13.
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15.

16.
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18.
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displaceable along a minimum distance of the mutual distance or pitch S of

the engagement parts.

Jacking system of claim 10, wherein at least one pair of actuators has first
and second actuator parts which are displaceable along a minimum distance

of at least two times the pitch S of the engagement parts.

Jacking system according to any one of claims 1-11, wherein said leg has an

octagonal cross section with pairs of actuators at opposite sides.
Jacking system according to claim 12, with actuators at each second side.

Jacking system according to any one of claim 1-13, wherein the structure is

an offshore platform or vessel.

System for jacking a structure out of the water, said structure comprising a
platform and at least four jacking systems according to any one of claims 1-
14, wherein the guiding frame of each of the at least four jacking systems is

coupled to the platform.

Method for jacking the system according to claim 15, including activating

said actuators at least in pairs.

Working platform, comprising at least four jacking systems according to any
one of claims 1-14, wherein the guiding frame of each of the at least four

jacking systems is coupled to the working platform.

Leg comprising a rail with holes for use in a jacking system according to any
one of claims 1-14, wherein the guide of the jacking system engages the rail
and wherein the jacking system further comprises a pin for insertion into the

holes of the rail.
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19. *Guiding frame for use in a jacking sys'tem according to any one of claims 1-

14, wherein the guiding frame engages the leg of the jacking system.
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