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A JACKING DEVICE

FIELD OF INVENTION

The present invention relates broadly to devices and methods for raising or
lowering heavy objects, and particularly but not exclusively, to a jacking device for a

jacket structure, and methods using such a device.

BACKGROUND

In offshore hydrocarbon exploration and production, various types of
structures have been used. A typical structure inciudes an elongated jacket having a
top end supporting a platform deck and a bottom end connected to e.g. a seabed.
For exampie, the boftom end may rest directly on the seabed together with
stabiising weights arranged to minimize sway of the jacket and the platform deck.
Alternatively, for operations in deeper waters, the bottom end may be anchored or
moored to the seabed using e.g. cables. The platform deck, which contains
equipment and materials necessary for operation, is usually at a raised height with
respect 1o the water level such that the platform deck Is clear of the waves even in

stormy conditions.

In an existing approach to mount the platform deck to the jacket at a desired
height above the water level, the jacket is first secured to the seabed. A vesse!
having a heavy-lift crane transports the platform deck to the location of the jacket,
and lifts the platform deck directly into its position at the top end of the jacket. The
platform deck is then secured to the jacket using known techniques. However, this
approach has several iimitations. For example, the vessel with the required lifting
capacity may not be available, thus resulting in delays. In addition, this approach is
rather weather-dependent, as it is very difficuit to lift and position the platform deck
in windy or choppy conditions.

In another existing approach, jack-up platforms are used. A jack-up platform

includes a jacket and a platform deck pre-assembled at the construction yard and
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towed to site as a whole, as well as jacking equipment (e.g. strand jacks, gears
and/or pulleys) for raising or lowering without another vessel, Typically, the platform
deck includes at least one hole formed therethrough for receiving the jacket. At site,
the jacket is lowered into the water, while the platform deck is kept afloat using
buoyancy means. Once the jacket is secured to the seabed, the platform deck is
raised to the desired height above the water level. However, the conventional
jacking equipment is typically fixedly mounted to the jack-up platform, thus adding
complexity to the structure as well as the installation process. Furthermore,
utilization of such jacking equipment is not maximized, since it is normally left idle on

the jack-up platform for most of the time.

A need therefore exists to provide a device and method that seek to address at

least one of the above problems, or provide a useful alternative.

SUMMARY

According to a first aspect of the present invention, there is provided a jacking
device for a jacket structure, the jacking device comprising:

a first rim configured to be releasably locked fo the jacket structure;

a second rim configured to be releasably locked to the jacket structure at a
position vertically higher than the first rim; and

a plurality of linear actuators coupled between the first and second rims, the
linear actuators being operable between a retracted position and an expanded position
to provide relative movement between the jacking device and the jacket structure,

wherein the first and second rims are operable betwsen an open state in which
the first and second rims can be assembled to jacket structure from a lateral direction
relative to the jacket structure, and a closed state in which the first and second rims fully

wrap around the jacket struciure.

The first rim may comprise a plurality of releasable first retaining members
configured to be received by the jacket structure for releasably locking the first rim to the

jacket structure.
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The second rim may comprise a plurality of releasable second retaining
members configured to be received by the jacket structure for releasably locking the

second rim to the jacket structure.

The first and second retaining members may comprise pins configured to be
releasably inserted into respective holes formed radially about circumferences of the first

and second rims.

A top surface of the second rim may comprise protective padding attached
thereto and may be configured to be attached to a platform deck for raising or lowering

the ptatform deck relative to the jacket structure.

A bottom surface of the first rim may comprise protective padding attached
thereto and may be configured to be attached to a fioating structure for raising or

lowering the jackst structure relative to the floating structure.

The first and second rim may each comprise at least two portions hingediy

connected to each other.

The linear actuators may comprise hydraulic cylinders.

There is also disclosed a jacket structure comprising a plurality of receiving
members for releasably locking with the first rim and/or the second rim of the jacking

device as defined in the first aspect.

There is also disclosed a floating structure having a siot formed therein for
receiving the first rim and/or the second rim of the jacking device as defined in the first

aspect.

According to a second aspect of the present invention, there is provided a
method of installing a platform deck to a jacket structure, the method comprising the
steps of:

securing the jacket structure to a seabed such that the jacket structure is

substantially vertical;
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assembling the platform deck to the jacket structure from a lateral direction
relative to the jacket structure; and
raising the platform deck relative 1o the jacket structure to a selected height

above g water levei using the jacking device as defined in the first aspect.

Raising the platform deck relative to the jacket structure may comprise:

a) locking both the first and second rims io the jacket sfructure, the second rim
being disposed adjacent a bottom surface of the platform deck;

b) with the linear actuators in the refracted position, unlocking the second rim
from the jacket structure while supporting the platform deck using the first rim;

¢) driving the linear actuators to the expanded paosition thereby raising second
rim and the platform deck by an amount substantially equal to a displacement between
the retracted and expanded positions;

d} locking the second rim to the jacket structure;

e} unlocking the first rim from the jacket structure; and

f} withdrawing the linear actuators to the retracted position.

The method may further comprise:
repeating steps a) to f) until the platform deck is at the selected height from the
water level, and

securing the platform deck to the jacket structure.

Assembling the platform deck to the jacket structure from a lateral direction
relative 1o the jacket structure may comprise transporting the platform deck on a floating
structure, the floating structure having a first slot aligned with a second slot formed on

the platform deck, and receiving the jacket structure at the first and second slots.

Locking the first rim or the second rim to the jackel siructure may comprise
engaging releasable retaining membars disposed on the first rim or the second rim with

respective receiving members disposed on the jacket structure.

The jacket structure may comprise a substantially uniform cross-section about a

horizontal plane.
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According to a third aspect of the presert invention, there is provided a method
of relocating a jacket structure from a first location to a second location, the method
comprising the steps of:

assembling a jacking device to the jacket structure from a lateral direction relative
to the jacket structure;

detaching the jacket structure from a seabed; and

raising the jacket structure {0 a selected height from the seabed using the jacking
device as defined in the first aspect, the jacking device and the jacket structure being
supported by a floating structure, for moving the jacket structure from the first location to

the second focation.

Raising the jacket structure may comprise the steps of:

a) locking both the first and second rims to the jacket structure, the first rim
resting on the floating structure;

by with the linear actuators in the refracted position, unlocking the first rim from
the jacket structure while supporting the jacket structure using the second rim;

¢} driving the iinear actuators to the expanded position thereby raising second
rim and the jacket structure by an amount substantially equal to a displacement between
the retracted and expanded positions;

d} locking the first rim to the jacket structure;

e} unlocking the second rim from the jacket structure; and

fj withdrawing the linear actuators to the refracted position.

The method may further comprise:
repealing steps a) to ) until the jacket structure is at the selecied height from the
seabed; and

transporting the jacket siructure to the second location.

Locking the first rim or the second rim to the jacket structure may comprise
engaging releasable retaining members disposed on the first rim or the second rim with

respactive receiving members formed on the jacket structure.

The jacket structure may comprise a substantially uniform cross-section about a

horizontal plane.
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BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will be better understood and readily apparent
fo one of ordinary skill in the art from the following written description, by way of

example only, and in conjunction with the drawings., in which:

Figures 1a shows a schematic perspective view of a jacking device in a closed

state with the hydraulic cylinders expanded according to an example embodiment.

Figure 1b shows the jacking device of Figure 1a with the hydraulic cyiinders

retracted.

Figure 1c shows the jacking device of Figure 1b in an open state.

Figure 2a shows a schematic perspective view of an offshore oil platform

according to an example impiementation.

Figure 2b shows a close-up perspective view of the top end of the off platform of

Figure 2a.

Figure 3a shows a plan view of a rim of a jacking device in a closed state

according fo an alternate embodiment.

Figure 3b shows a plan view of the rim of the jacking device of Figure 3 in an

open siate.

Figure 3c shows an expioded plan view of the rim of the jacking device of Figure
Ja.

Figure 3d shows a sectional view about a line C-C in Figure 3¢ and a sectional

view about a line D-D in Figure 3c.
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Figure 3e shows a side view of the rim in Figure 3a.

Figure 3f shows sectional views of the jacking device about lines A-A and B-B in

Figure 3a with the hydraulic cvlinders in the expanded position.

Figure 3g shows sectional views of the jacking device about lines A-A and B-B in

Figure 3z with the hydraulic cylinders in the retracted position.

Figure 4 shows a schematic side view of a jacket structure being towed

according to an implementation.

Figure 5 shows a schematic side view of the jacket structure of Figure 4 as it is

being lowered into the water.

Figure 6 shows a schematic side view of the jacket structure of Figure 4 after it

has been secured to the seabed.

Figure 7 shows a schematic side view ifiustrating a platform deck and a jacking

device being transported to the jacket structure of Figure 4.

Figure 8 shows a schematic side view and a schematic plan view of a top end of
the jacket structure of Figure 4 illustrating assembly of platform deck and jacking device

of Figure 7.
Figure 9 shows a schematic side view of the top end of the jacket structure of
Figure 4 illustrating raising the platform deck using the jacking device according to an

example implementation.

Figure 10 shows a schematic side view of the top end of the jacket structure of

Figure 4 after the platform deck is raised to the desired height.

Figure 11 shows a schematic side view of an oil platform during production.
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Figure 12 shows a schematic side view of an cil platform during production

according to an alternate implementation.

Figure 13 shows a schematic side view of the cil platform of Figure 11 illustrating

assembly of a jacking device and a floating structure to the oil platform.

Figure 14 shows a schematic side view of the oil platform of Figure 11 after it is

raised from the seabed.

Figure 15 shows a schematic side view illustrating fransporting the raised oil

platform of Figure 14 from a first location t¢ a second location.

Figure 16 shows a schematic side view of the oil platform of Figure 15 at the

second location.

Figure 17 shows a schematic side view and a partial sectional view of the top
end of the oil platform of Figure 11 lllustrating assembly of a jacking device and a

floating structure to the oil platform according to another implementation.

Figure 18 shows a schematic side view of the il platform of Figure 11 after it is

raised from the seabed using the implemantation shown in Figure 17.

Figure 19 shows a flow chart Hlusirating a method of installing a platform deck to

a jacket structure according to an exampie embodiment.

Figure 20 shows a flow chart illustrating a method of relocating a jacket structure

from a first location {0 a second location according to an example embodiment.

DETAILED DESCRIPTION

Embodiments of the present invention provide a jacking device capabile of quick

assembly to and removal from a jacket structure, in particular, a single-legged jacket

structure, as well as raising methods utilising such jacking device.
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Figures 1a-1b show perspective views of a jacking device 100 in a closed state
according to an example embodiment. Figure 1¢ shows ihe jacking device 100 of
Figures 1a-1b in an open state. The jacking device 100 inciudes a first rim 102, a second
rim 104 and a plurality of linear actuators in the form of hydraudic cylinders 108a-d. The
hydraulic cylinders 106a-d are coupled the first rim 102 at cne end and to the second rim
104 at the other end, and are operable between an expanded position (Figure 1aj and a
retracted position (Figure 1b} to create incremental movements, as will be described in
detail below. Here, four hydradlic cylinders 106a-d are shown; however, it woukd be
appreciated that the number of hydraulic cylinders, their lifing capacity, and their
maximum displacement between the retracted position and the expanded position may
be varied depending on e.g. the load to be raised or iowered. Moreover, other linear
mechanisms providing linear displacement may be used in place of the hydrauiic

cylinders 106a-d in alternate embodiments.

The first rim 102 and second rim 104 are typically made from a durable material
such as steel. In the sxample embodiment shown in Figures 1a-1c¢, the first im 102 and
104 are essentiaily identical and have a substantially square shape corresponding to the
cross-section of an elongated cbject, e.g. a jacket structure {not shown}, to which the
jacking device 100 is assembled. Moreover, the first rim 102 and second rim 104 are
operable between the closed state (Figures 1a-1b) and the open state (Figure 1¢) such
that, in the open state, the jacking device 100 can be assembled {o ihe eiongated object
from a lateral direction, instead of an axial direction, relative to the elongated object. For
example, the first rim 102 and second rim 104 are each made up of two halves coupled
to each other by hinges 108 and 110 respectively, as shown in Figures 1a-1c¢. In other
impiementations, the first rim 102 and second rim 104 may each be made up of more
than two portions. In the closed state, the first rim 102 and second rim 104 fully wrap
around the elongated object, and are secured by latches 112 and 114 (Figure 1ic)

respectively.

in addition, the first rim 102 includes a plurality of first refaining members in the
form of pins 116a-d inserted into respective holes 118a-d for releasably locking the first
rim 102 to the elongated object, e.g. a jacket structure. Similarly, the second rim 104

inciudes a plurality of second retaining members in the forms of pins 120a-d inserted into
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respective holes 122a-d for releasably locking the second rim to the elongated object.
The holes 118a-d and 122a-d are formed radially about the circumferences of the first
i 102 and second rim 104 respectively. For exampie, in Figure 13, the pins 120a-d are
fully inserted e.g. o effect locking of the second rim 104, while the pins 116a-d are fully
withdrawn e.g. to effect uniocking of the first rim 102, in other words, the operation of the
set of pins 116a-d is independent of the operation of the set of pins 120a-d. The pins
116a-d, 120a-¢ may each be driven by respective driving means (not shown)}. Protective
padding 124, 126 made of a resilient material, e.g. rubber, may be attached t¢ a top
surface 128 of the second rim 104 and a bottom surface 130 of the first rim 102
respectively to minimise direct impact and damage during transportation and operation

of the jacking device 100.

Figure 2a shows a schematic perspective view of an offshore oil platform 200
according to an example implementation, including the jacking device 100 of Figures 1a-
tc. The oil platform 200 includes a base 202, an elongated jacket structure 204 mounted
to the base 202, and a piatform deck 206 mounted to the jacket structure 204. In Figure
2a, baliasts/storage containers 203 and a flotation device 205 are shown, while Tacilities
and equipment normally associated with the platform deck 2086 are omitted for simplicity.
As shown, the jacking device 100 is used to raise or lower the ptatform deck 206 from a
middie section 208 to a top end 210 of the jacket structure 204. The jacket structure 204
in this example is a fruss structure having a uniform cross-section, e.g. triangular,
square, etc., about a horizontal plane. Receiving members in the form of brackets 212
are disposed at equal intervals along the jacket structure 204 from the middie section
208 to the top end 210 for releasably locking the first rim 102 (Figure 1a} and second rim
104 (Figure 1a}, as will be described in detail with respect to Figure 2b.

Figure 2b is a close-up perspective view of the top end 210 of the oil platform
200 of Figure 2a including the jacket structure 204, the jacking device 100, and the
platform deck 206. The platform deck 206 includes an elongated siot 214 extending from
a side 216 to a middie portion 218 for receiving the jacket structure 204, such that the
ptatform deck 206 can be assembled to the jackel structure 204 from a lateral direction
relative to the jacket structure 204. In the position shown, the jacking device 100 has
also been assembled to the jacket structure 204 from a lateral direction, and supports

the weight of the platform deck 2086.
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An example procedure for raising the platform deck 206 up to the top end 210 of
the jacket structure 204 is now described with reference to Figure 2b and Figures 1a-1b.
It will be appreciated that a similar procedure can be carried out to lower the platform

deck 206, if necessary.

initially, the jacking device 100 may be supporting the piatform deck 206 while
the hydraulic cylinders 106a-d (Figures 1a-1b) are in the reiracted position. in the
retracted position, at least the first rim 102 is locked to the jacket structure 204 by
engaging the pins 118a-d with respective brackets 212 disposed on the jacket structure
204. For example, the pins 116a-d may be fully inserted into holes 118a-d uniil distal
ends of the pins 116a-d rest on respective brackets 212, thereby transferring the weight
{o the jacket structure 204, In allernate embodiments, other lafching or engaging
mechanisms may be used to effect locking between the first rim 102 and the jacket
structure 204. Preferably, both the first rim 102 and the second rim 104 are locked to

jacket structure 204 while the hydraulic cylinders 108a-d are in the retracted position.

After checking that the first rim 102 is locked to the jacket structure 204, the
second rnim 104 is unlocked from the jacket structure 204, e.g. by withdrawing the pins
120a-d from their engagement with the brackets 212, The hydraulic cylinders 106a-d are
then driven to the expanded position, thereby raising the second rim 104 {fogether with
the platform deck 206 by an amount substantially equal to the displacement between the

refracted position and the expanded position.

While the hydraulic cylinders 106a-d are in the expanded position, the second
rim 104 is locked to the jacket structure 204. After checking that the second rim 104 is
locked to the jacket structure 204, the first rim 102 is uniocked from the jacket structure
204 {as shown in Figure 2b), and the hydraulic cylinders 106a-d are withdrawn to the
retracted position. Once the hydraulic cylinders 106a-d are withdrawn, the first rim 102 is

again locked to the jacket structure 204 at the next higher set of brackets 212.

In the above steps, the platform deck 206 is raised by an amount substantially
equal to the displacement between the retracted and expanded positions of the hydraulic

cylinders 106a-d. By repeating the above steps and providing a series of sels of
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brackets 212, each set separated with the next higher set by a distance determined
based on this displacement, the platform deck 206 can be raised incrementally until it
reaches the top end 210. After the platform deck 206 is at the desired height sufficient {o
provide a clearance from the waves, the platform deck 206 is secured io the jacket

structure 204,

Figure 3a shows a plan view of a jacking device 300 in a closed state according
to an alternate embodiment. Figure 3b shows a pian view the jacking device 300 of
Figure 3 in an open state. Figure 3¢ shows an exploded plan view of the jacking device
300 of Figure 3a. Figure 3d shows a sectional view about a line C-C in Figure 3c. Figure
3e shows a sectional view about a line D-D in Figure 3c¢. Figure 3f shows sectional views
about lines A-A and B-B in Figure 3a with the hydraulic cylinders in the expanded
position, Figure 3g shows sectional views about lines A-A and B-B in Figure 3a with the

hydrautic cyiinders in the retracted position.

With reference to Figures 3a-3g, the jacking device 300 is similar to the jacking
device 100 as described above with respect {o Figures 1a-1c¢, and comprises a first rim
302, a second rim 304 and a plurality of linear actuators in the form of hydrauiic cylinders
306a-f coupled batween the first rim 302 and the second rim 304, Also, the first rim 302
and second rim 304 are operable between a closed stale (Figure 3a} and an open state
{Figure 3b} such that the jacking device 300 can be assembled to a jacket structure 320
from a iateral direction relative o the jacket structure 320. For example, the second fim
304 is made up of two sections 308, 310 coupled to each cther by hinge means 312.
The first rim 302 and second rim 304 each also includes holes, e.g. 314a-¢, formed
radially about the circumferences. Retaining members in the form of pins, e.g. 316a-c,
are inserted into the respective holes 314a-¢ for releasably locking the first rim 302 and
second rim 304 with the jacket structure 320, represented here by a tubuiar body with

dashed lines. The pins 318a-c may be driven by respective actuating means 318a-c.

In this embodiment, the jacket structure 320 has a uniform circular cross-section.
The first rim 302 and second rim 304 thus define a circular area corresponding o the
cross-section of the jacket structure 320 when in the closed position {Figure 3a). In
addition, as shown in Figures 3f-3g, the jacket structure 320 includes receiving members

irr the form of holes 322 formed therein for receiving the pins 316a-c to effect releasable
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locking of the first im 302 and/or the second rim 304 to the jacket structure 320
Operation of the jacking device 300 is similar to that described above with respect to the

jacking device 100 of Figures 1a-1c.

Example uses of the jacking device as described above in conjunclion with an oil

platform 200 (Figure 2a) are now described with reference to Figures 4-16.

In Figure 4, a jacket structure 400 is towed e.g. from a construction yard along
the water level o an offshore location using a tow boat 402, assisted by a floatation
device 404 and ballasts 406 positioned a base 408 of the jacket structure 400. Once the
jacket structure 400 reaches the offshore location, the jacket structure is lowered into the
water, e.g. by removing the floatation device 404 and filing the baliasts 406, as shown in

Figure 5.

Under ihe effect of gravity, the base 408 of the jacket structure 400 sinks until it
reaches the seabed where it is secured. In that position, as shown in Figure 8, the body
of the acket structure 400 is substantially vertical, and a portion of the jacket structure

400 protrudes from the water level.

Nexi, as shown in Figure 7, a platform deck 410 together with a jacking device

412 is fransported to the jacket structure using a floating structure 414, e.g. a barge.

As described above with reference to Figure 2b and shown again in Figure 8, the
platform deck 410 includes a slot 416 extending from one side to a middle portior: of the
platform deck 410. When mounted on the floating structure 414, the siot 416 is aligned
with a siot (not shown) formed in the floating structure 414, such that the floating
structure 414 together with the platform deck 410 can approach the jacket structure 400
from a lateral direction relative to the jacket siructure 400 for assembling the platform
deck 410 to the jacket structure 400. The jacking device 412 is also disposed on the
floating structure 414 in alignment with the slot 416 just below the platform deck 410,
and can be assembled {o the jacket structure 400 from a lateral direction in the position

shown in Figure &
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With only the jacking device 412 supporting the platform deck 410 on the jacket

structure 400, the platform deck 410 is raised in incremental steps in a manner as
described above with reference to Figures 2a-2b. Figure 9 shows a schematic side view
of the jacket structure 400 as the platform deck 410G is being raised by the jacking device
412. Figures 10-11 shows schematic side views of the jacket structure 400 after the
platform deck 410 has been raised to a desired height that provides a safe clearance
from the water level even against large waves. Figure 12 shows a side view similar to
that in Figure 11, in which the jacket structure 1200 is implemented with a tubular body

instead of a truss body.

In the position shown in Figures 11 and 12, the oil platform 200 may operate until
the production level drops to a level that the oil platform 200 needs to be relocated o a
different location within the oilfield. In order for the oil platform 200 to be relocated, the
oil platform 200 is first removed from the seabed using the jacking device 412 and the
floating structure 414, as shown in Figure 13. For exampie, the jacking device is
positioned at the slot formed in the floating structure 414, and the floating structure 414
together with the jacking device 412 engage with the jacket sfructure 400 from a lateral

direction.

Figure 14 shows a schematic side view of the oil platform 200 after it has been
removed from the seabed. At this point, the jacket structure 400 together with the
platform deck 410 mounted on top are supporied by the fioating structure 414. For
moving to a different location on the oilfield, the floating structure 414 may be tfowed by a
tow boat, e.g. 402, as shown in Figure 15. After reaching the destination, the oil platform
200 is lowered into the water and secured io the seabed as a whole, while the tow boat

402, the floating structure 414 and the jacking device 412 may be freed for other uses.

Figure 17 shows a schematic side view and a partial sectional view of the top
end of the oil platform 200 of Figure 11 illustrating assembly of a jacking device 412 and
a floating structure 414 to the oil platform 200 according to another implementation.
Figure 18 shows a schematic side view of the ofl platform 200 of Figure 11 after it is
raised from the seabed using the implementation shown in Figure 17. This
implementation differs from that shown in Figures 14-15 in that a slot 418 is formed by

affixing, e.g. welding, cantilever beams 420, 422 to the floating structure 414 such that
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the cantilever beams 420, 422 extend from one end of the floating structure 414, rather

than forming a slot in the body of the floating structure 414.

With reference to Figure 17 and Figures 1a-1c¢, an example procedure 1o raise

the jacket structure 400 of the oil platform 200 is now described.

The first rim 424 of the jacking device 412 is received at the slot 418 of the
floating structure 414 and is atiached {o the cantilever beams 420, 422 such that the
jacking device 412 is aligned with the siot 418. The jacking device 412 is then
assembled to the jacket structure 400 from a lateral direction relative to the jacket
structure 400. Next, the jacket structure 400 is detached from a seabed so that it may be
raised in incremental steps. Typically, both the first rim 424 and second rim 426 of the
jacking device 412 are locked to the jacket structure 400, and the linear actuators 428
are in the retracted position, as shown in Figure 17. For example, the retaining members
of the first rim 424 and second rim 428 may abut the bottom surface of respective
receiving members disposed on the jacket structure 400, e.q. brackets 430, thereby

transferring the waight of the jacketl structure 400 to the floating structure 414,

After checking that the second rim 426 is locked, the first rim 424 is unlocked
from the jacket structure 400, with the jacket structure 400 being supported using the
second rim 426. The linear actuators 428 are then driven to the expanded position
thereby raising second rim 426 and the jacket structure 400 by an amount substantially
equal to a displacement between the retracted and expanded positions. While the linear
actuators 428 are in the expanded position, the first rim 424 is locked o the jackst
structure 400. After checking that the first rim 424 is locked to the jacket structure 400,
the second rim 426 is unlocked from the jacket structure 400, and the linear actuators
428 are withdrawn to the retracted position. Once the linear actuators 428 are
withdrawn, the second rim 426 is again locked to the jacket structure 400 at the next

lower set of brackets 430,

By repealing the above steps, the jacket structure 400 can be raised 1o a
selected height from the seabed using the jacking device 412, while the jacking device

412 and the jacket structure 400 are supported by the floating structure 414.
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Figure 19 shows a flow chart 1900 illustrating a method of installing a platform
deck to a jacket structure according o an example embodiment. At step 1902, the jacket
structure is secured to a seabed such that the jacket structure is substantialiy veriical. At
step 1904, the platform deck is assembled to the jacket structure from a lateral direction
relative to the jacket structure. At step 1906, the platform deck is raised relative to the
jacket structure to a selected height above a water level using the jacking device as

described above.

Figure 20 shows a flow chart 2000 illustrating a method of relocating a jacket
structure from a first location to a second location according to an example embodiment.
At step 2002, a jacking device is assembled to the jacket structure from a lateral
direction relative fo the jacket structure. At step 2004, the jacket structure is detached
from a seabed. At step 2008, the facket structure is raised to a selected height from the
seabed using the jacking device as described above, the jacking device and the jacket
structure being supported by a floating structure, for moving the jacket structure from the

first location to the second location,

As described, embodiments of the present invention provide an effective solution
for raising structures associated with offshore hydrocarbon exploration and production,
e.g. platform deck, jacket, etc. Utilisation is optimized as the jacking device and/or the
floating structure (e.q. a barge) can be used for other purposes while production is on-
going. Advantageously, assembiy of the jacking device is simplified and less risky,

thereby reducing the time required for each operation.

It will be appreciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. For exampie, the jacket structure may include a plurality of elongaied legs, in
which case one jacking device may be used for each leg. Also, the jacking device as
described may be used in other applications. The present embodiments are, therefore,

to be considered in all respects to be illustrative and not restrictive.
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CLAIMS

1. A jacking device for 2 jacket structure, the jacking device comprising:

a first rim configured to be releasabiy locked to the jacket structure;

a second rim configured to be releasably locked fo the jacket structure at a
position vertically higher than the first rim; and

a plurality of linear actuators coupled between the first and second rims, the
linear actuators being operabie between a retracted position and an expandsad position
to provide relative movement between the jacking device and the jacket structure,

wherein the first and second rims are operable between an open state in which
the first and second rims can be assembled to jacket structure from a iateral direction
relative to the jacket structure, and a closed state in which the first and second rims fully

wrap around the jacket structure.

2, The jacking device as claimed in claim 1, wherein the first rim comprises
a plurality of releasable first retaining members configured to be received by the jacket

structure for releasably locking the first im to the jacket structure.

3. The jacking device as claimed in claim 2, wherein the second rim
comprises a plurality of releasable second retaining members configured to be received

by the jacket structure for releasably Jocking the second rim to the jacket sfructure.

4. The jacking device as claimed in claim 3, wherein the first and second
retaining members comprise pins configured to be reieasably inserted into respective

holes formed radially about circumferences of the first and second rims.

5. The jacking device as claimed in claim 4, wherein a top surface of the
second rim comprises protective padding attached theretc and is configured to be
attached 1o a platform deck for raising or lowering the platform deck relative to the jacket

structure.

6. The jacking device as claimed in claim 4, wherein 3 bottom surface of the

first rim comprises protective padding attached thereto and is configured {o be attached



10

15

20

25

30

18

to a floating structure for raising or lowering the jacket structure relative to the fioating

structure.

7. The jacking device as claimed in any one of the preceding claims,
wherein the first and second rim each comprises at least fwo portions hingedly

connected to each other.

8. The jacking device as claimed in any one of the preceding claims,

wherein the linear actuators comprise hydraulic cylinders.

g A jacket structure comprising a plurality of receiving members for
releasably locking with the first rim andior the second rim of the jacking device as

claimed in any one of the preceding claims.

10. A floating structure having a slot formed therein for receiving the first rim

and/or the second rim of the jacking device as claimed in any one of claims 1 to 8.

11 A method of installing a platform deck to a jacket structure, the method
comprising the steps of:

securing the jacket structure o z seabed such that the jacket structure is
substantially vertical;

assembiing the platform deck to the jacket structure from a lateral direction
relative to the jacket structure; and

raising the platform deck relative io the jacket structure 10 a selected height

above a water leval using the jacking device as claimed in any one of claims 1 to 8.

12. The method as claimad in claim 11, wherein raising the platform deck
relative 1o the jacket structure comprises:

a) locking both the first and second rims to the jacket structure, the second rim
being disposed adjacent a bottom surface of the platform deck;

b} with the linear actuators in the retracted position, unlocking the second rim

from the jacket structure while supporiing the platform deck using the first rim;
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¢) driving the linear actuators to the expanded position thereby raising second
rim and the platform deck by an amount substantially equal to a displacement between
the retracted and expanded positions;

d} locking the second rim to the jacket structure;

e} unfocking the first rim from the jacket structure; and

f) withdrawing the linear actuators to the retracted position.

13. The method as claimed in claim 12, further comprising:
repeating steps a) to f) until the platform deck is at the selected height from the
water level; and

securing the platform deck to the jacket structure,

14, The method as claimed in any one of claims 11 to 13, assembling the
platform deck 1o the jacket structure from a laleral direction relative to the jacket
structure comprises fransporting the platform deck on a floating structure, the floating
structure having a first slot aligned with a second slot formed on the platform deck, and

receiving the jacket structure at the first and second slots,

15. The method as claimed in any one of claims 11 to 14, wherein locking the
first rim or the second rim {o the jacket structure comprises engaging releasable
retaining members disposed on the first rim or the second rim with respective receiving

members disposed on the jacket structure.

16. The method as claimed in any one of claims 11 o 15, wherein the jacket

structure comprises a substantially uniform cross-section about a horizontal plane.

17. A method of relocating z jacket structure from a first location to a second
location, the method comprising the steps of:

assembling a jacking device to the jacket structure from a latera!l direction relative
to the jacket structure;

detaching the jacket structure from a seabed; and

raising the jacket structure to a selected height from the seabed using the jacking

device as claimed in any one of claims 1 to 8, the jacking device and the jacket structure
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being supported by a fioating structure, for moving the jacket structure from the first

location to the second location.

18. The method as claimed in claim 17, wherein raising the jacket structure
comprises the steps of:

aj locking both the first and second rims to the jacket structure, the first rim
resting on the floating structure;

b} with the linear actuators in the retracted position, unlocking the first rim from
the jacket structure while supporting the jacket structure using the second rim;

¢) driving the linear actuators io the expanded position thereby raising second
rim and the jacket structure by an amount substantially equal to a displacement between
the retracted and expanded positions;

d) locking the first rim to the jacket structure;

e} unlocking the sscond rim from the jacket struciure; and

£} withdrawing the linear actuators to the refracted position.

18. The method as claimed in claim 18, further comprising:
repeating steps a) to T} until the jacket structure is at the selected height from the
seabed; and

transporting the jacket structure io the second location.

20. The method as claimed in any one of claims 17 to 19, wherein jocking the
first rim or the second rim to the jacket structure comprises engaging releasable
retaining members disposed on the first rim or the second rim with respective receiving

members formed on the jacket structure.

21 The method as claimed in any one of cilaims 17 to 20, wherein the jacket

structure comprises a substantially uniform cross-section about a horizontal plane.



