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(57) ABSTRACT 

An improved jackup oil rig or similar structure that can 

operate in harsher environments compared to jackup oil rigs 
is described. The improved oil rigs is able to operate in 
harsher environments With a Worse sea state as it has a 

built-in capability of driving and extracting piles Without the 
need for dedicated pile drivers or extractors. Further, this oil 

rig is able to operate in icy Waters as it has a novel, inventive 

and cost-effective ice breaking means. The rig makes use of 

its oWnjackup capability to perform these functions and can 
extend its productivity by being capable of operating in 
harsher environments for a longer period of time. 
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JACKUP OIL RIG AND SIMILAR PLATFORMS 

FIELD OF THE INVENTION 

[0001] The present invention relates to self-elevating or 
jackup oil rigs and similar platforms. 

[0002] In particular, this invention relates to a method and 
system for jackup oil rigs and similar platforms to alloW 
them to be used in more severe environments than prior art 
oil rigs, such as bodies of Water With thin surface ice. 

[0003] More particularly, this invention relates to a 
method and system utilizing the built-in jackup capabilities 
of such platforms to drive piles into the seabed to anchor the 
jackup oil rig or similar platforms Without the need for 
dedicated pile drivers. This Will reduce the initial and 
recurrent costs of operating such rigs. 

[0004] Another aspect of the present invention extends the 
built-in jackup capability of such rigs in the breakup of ice 
formation around the rig in cold operating environments. 

BACKGROUND OF THE INVENTION 

[0005] Oil rigs are offshore structures that are used to 
extract petroleum and other naturally-formed hydrocarbon 
deposits (e.g., natural gas) from the seabed. HoWever, many 
oil ?elds are found in inhospitable locations. These locations 
may have extreme environmental conditions such as storms 
and ice at certain times of the year. 

[0006] To maximiZe their output or productivity, oil rigs 
are operated for as long as possible in the WindoW of 
opportunity afforded by the milder months. This WindoW 
may be as short as three months in the higher latitudes. 
When the environmental conditions change for the Worse, 
these rigs may be temporarily abandoned or if they are 
mobile, displaced to another safer location. 

[0007] To enable such mobility, oil rigs may be self 
propelled or may be toWed to the desired site, and anchored. 
The means of anchoring are Well knoWn in the art. These 
may include legs that reach to the seabed enabled by jacking 
systems such as in US. Pat. No. 6,076,996 and in the oil rigs 
designed and built by the applicant of the present invention 
(US. Pat. No. 6,030,149). Alternatively, oil rigs may be 
submersible or semi-submersible by having ballast tanks 
that may be ?ooded to anchor the oil rig as exempli?ed by 
US. Pat. No. 5,292,207. 

[0008] Besides having to be securely anchored during use, 
there is the danger posed by ice formations to oil rigs in 
arctic conditions. Currently, icebreaker ships may be 
employed to break up ice formation around an oil rig to 
prevent the ice build-up from damaging the rig. In the case 
of US. Pat. No. 5,292,207 or U.S. Pat. No. 6,371,695, the 
rigs may possess built-in means or provide a crush-resistant 
structure against encroaching ice, obviating the need for 
icebreaker ships. 

[0009] These built-in ice breaking means are usually 
heavily sloped plates or plates installed around the support 
legs of a rig. The idea behind such inventions is that by 
?exing the ice Will cause it to fracture. Thus, as the ice sheet 
is formed and moves against the rig, the ice sheets slide up 
the slope of the plate. As the angle of the slope is sharp, the 
rigid ice sheet does not bend and instead fractures. As such, 
damage from ice sheets building up around the supporting 
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leg is prevented. In another invention, US. Pat. No. 4,102, 
144, the ice breaking means is raised along the supporting 
leg to break the ice. The shield may be heated to melt ice 
pieces adhering to it, dislodging them. 

[0010] These inventions shoW that means to anchor an oil 
rig or similar structure are important, as are means to prevent 
damage from ice build-up. 

[0011] Therefore, there is a continued need for means to 
alloW an oil rig or similar structure to operate in harsher 
environments such as rough seas or icy conditions to tap the 
hydrocarbon reservoirs in these regions. An invention that 
can Withstand such conditions Will extend the WindoW of 
operation for oil rigs, increase the production capacity While 
reducing costs, and hence improve the pro?tability of the 
rig. Such an invention Will be Welcomed in the industry. 

SUMMARY OF THE INVENTION 

[0012] The present invention discloses, in a ?rst aspect, a 
method for driving piles for a jackup rig, the jackup rig 
comprising a jackup hull, a mat and at least one leg, the 
method comprising: 

[0013] a. installing a piling sub-system on the rig; the 
piling sub-system comprising a plurality of piles, each 
pile With at least one collars, each collar With a locking 
means; 

[0014] b. moving the rig to a desired location; 

[0015] c. raising the jackup hull With the piling sub 
system unlocked; 

[0016] d. locking the locking means for at least one pile; 

[0017] e. loWering the jackup hull a predetermined 
distance, thereby driving in the at least one pile into the 
seabed; 

[0018] f. unlocking the locking means for the at least 
one pile; 

[0019] g. raising the jackup hull by another predeter 
mined distance, leaving the at least one pile unmoved; 

[0020] h. repeating steps d to g until the pile is driven 
to a desired depth; and 

[0021] i. repeating steps c to h until the desired number 
of piles is driven into place, 

[0022] thereby utiliZing the built-in jackup capability of 
the rig to obviate the need for a dedicated pile driver. 

[0023] The invention also discloses, in a second aspect, a 
method for extracting piles for a jackup rig, the jackup rig 
comprising a jackup hull, a mat and at least one leg, the 
method comprising: 

[0024] a. installing a piling sub-system on the rig; the 
piling sub-system comprising a plurality of piles, each 
pile With at least one collars, each collar With a locking 
means; 

[0025] b. loWering the jackup hull a ?rst predetermined 
distance With the piling sub-system unlocked; 

[0026] c. locking the locking means for at least one pile; 
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[0027] d. raising the jackup hull a second predetermined 
distance, thereby extracting in the at least one pile from 
the seabed; 

[0028] e. unlocking the locking means for the at least 
one pile; 

[0029] f. loWering the jackup hull by another predeter 
mined distance, leaving the at least one pile unmoved; 

[0030] g. repeating steps c to g until the pile is 
extracted; and 

[0031] h. repeating steps b to g until a desired number 
of piles are extracted, 

[0032] thereby utiliZing the built-injackup capability of 
the rig to obviate the need for a dedicated pile extractor. 

[0033] The present invention also discloses, in a third 
aspect, a jackup oil rig possessing a pile driving and extract 
ing capability, the pile driving and extracting capability 
comprising a piling sub-system; the piling sub-system fur 
ther comprising: 

[0034] at least one collar; 

[0035] at least one locking means; 

[0036] at least one pile; 

[0037] Wherein the at least one collar, the at least one 
locking means and the at least one pile Work in con 
junction With the jackup oil rig to drive and extract the 
at least one pile Without the need for a dedicated pile 
driver or extractor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] A preferred embodiment of the present invention 
Will noW be more fully described, by Way of example, With 
reference to the draWings of Which: 

[0039] FIG. 1 illustrates the method by Which the legs and 
piles of a jackup oil rig of the prior art are put into place; 

[0040] FIG. 2A illustrates the collar and locking means 
for the piles While FIG. 2B is the plan vieW of an oil rig 
shoWing the disposition of the piles around the perimeter of 
an oil rig With a triangular con?guration; 

[0041] FIG. 3 illustrates the sequence by Which piles are 
driven by the method of the present invention. 

[0042] FIG. 4 illustrates the sequence by Which the piles 
are extracted by the method of the present invention; and 

[0043] FIGS. 5 to 8 are embodiments of the present 
invention for breaking ice utiliZing the built-in jackup capa 
bility of jackup rigs and similar platforms. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0044] In accordance With the detailed descriptions, a 
preferred embodiment of the invention is described, together 
With a feW variations to illustrate the versatility of the 
invention. In the folloWing description, details are provided 
to describe the preferred embodiment. It shall be apparent to 
one skilled in the art, hoWever, that the invention may be 
practiced Without such details. Some of these details may not 
be described at length so as not to obscure the invention. 
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[0045] There are many advantages of the preferred 
embodiment of the invention. One advantage of the pre 
ferred embodiment is that it is resistant against the impact of 
ice. Another advantage is that additional supports for a 
jackup oil rig in the form of piles may be driven in place and 
subsequently extracted Without the need for a dedicated pile 
driver or Winch. 

[0046] Another advantage is that ice formation around 
such rigs or similar platforms may be broken up using novel 
and inventive means based on the built-in jackup capability 
of such rigs and platforms. 

[0047] Referring noW to FIG. 1, the method of putting an 
oil rig of the prior art into operation is described. Such an oil 
rig is exempli?ed by a model designed and built by the 
applicant of the present invention. 

[0048] Such an oil rig is ?rst moved into position by one 
or more barges (FIG. 1A). The oil rig comprises an jackup 
hull 100 connected to a loWer structure, a buoyant Watertight 
mat 200, by one or more legs 300. When in position, ballast 
tanks in the mat are ?ooded and the mat sinks until it reaches 
the seabed 400 (FIG. 1B). 

[0049] Thereafter, the rig’s built-in jacking system, itself 
comprising of complementary jackup modules 500 of 
elevating units of jacks and locks Working in unison, is used 
to raise the jackup hull 100 above sea level for a predeter 
mined distance (FIG. 1C). This may be done in one con 
tinuous operation or a series of operations until an air gap 
410 is achieved. The air gap is the height or distance of the 
bottom of the jackup hull above sea level. 

[0050] The oil rig is noW largely ready to begin actual 
drilling operations With the volume of Water in the mat 
acting as ballast to anchor and stabiliZe the rig. HoWever, it 
may be desirable, for example, in rough seas, to have 
additional supports comprising piles 600 driven into the 
seabed to further anchor the oil rig (FIG. 1D). In the prior 
art, this is done by erecting a dedicated pile driver 700 to 
drive the piles into the seabed 400. When it is time to 
displace the oil rig, a Winch or vibratory pile extractor (such 
as those manufactured by the International Construction 
Equipment company) is needed to remove the piles from the 
seabed. 

[0051] Under the present invention, a novel and inventive 
method is taught Whereby use of a dedicated pile driver and 
pile extractor is obviated. The system of the present inven 
tion is a jackup oil rig or similar structure possessing the 
capability and means described and practicing the invention 
according to the methods as taught beloW. 

[0052] In the present invention, the mass and jacking 
system of the oil rig are used to drive the piles. To extract the 
piles, the jacking system and the buoyancy of the rig is used. 
As the jacking system is already part of a jackup rig’s 
built-in machinery, no additional cost for a dedicated pile 
driver or extractor are needed. This cuts costs signi?cantly 
as, in the prior art, the dedicated pile driver and extractor are 
only needed at the beginning and end of a rig’s operational 
period at any particular site. While such rig is in operation, 
the pile driver and extractor remain essentially idle and does 
not contribute to productivity While contributing to the cost 
of the rig. 

[0053] The only additional features required to practice 
the invention are the installation of a piling sub-system 800 



US 2006/0051 164 A1 

comprising collars 810 (FIG. 2A) that align and guide the 
piles and locking means that Work in conjunction With the 
collars to engage and grip the piles during insertion and 
extraction, and the piles 700 to be driven in. These features 
are in addition to the supporting legs 300 and jackup 
modules 500 already present in a jackup rig. At least one 
such collar 810 With its accompanying locking means, here 
shoWn as a pin 820 as an example, is used for each pile 700 
to be driven in (FIG. 2A). The locking means comprises as 
least one pin driven to engage or WithdraW from a comple 
mentary recess in the pile. These complementary recesses 
are found at intervals along each pile. 

[0054] By Way of example, for an oil rig of a triangular 
con?guration of 240 ft length by 220 ft Width, eight to 10 
piles 700 evenly disposed around the perimeter of the oil rig 
is recommended (FIG. 2B). This is only an illustration and 
the number and disposition of the collars and piles may be 
varied according to the con?guration of the rig and the 
conditions under Which they operate. 

[0055] The collars and locking means may be readily 
retro?tted into existing oil rigs or included in the construc 
tions of neW ones. If desired, the piles may also be further 
supported by guides or bores 210 built into the mat such that 
the alignment of the pile is substantially perpendicular to the 
horiZontal plane of the mat 200 or jackup hull 100 (FIG. 
1D). 
[0056] FIG. 3 shoWs hoW piles are driven in by the 
method of the present invention. The oil rig of the present 
invention is ?rst moved into position (FIG. 3A). On the rig 
are elements of the piling sub-system 800 (comprising a 
plurality of the collars and locking means) and piles 700 
previously described. The loWer ends of the piles are sub 
stantially ?ushed With the bottom of the mat. 

[0057] The mat 200 is then loWered (FIG. 3B) by bloWing 
its ballast tanks and letting in Water until the mat rests on the 
seabed. The jackup hull 100 remains at the level of the Water 
surface as it is buoyant. As the locking means are not 
engaged, friction With the bores 110, 210 and their oWn mass 
alloW the piles 700 to be brought doWn With the loWering of 
the mat to the seabed 400. The arroWs in the ?gures indicate 
the movement of the piles. 

[0058] The rig or structure’s jacking system is then 
engaged to raise the jackup hull 100 (FIG. SC) to a 
predetermined height above the level of the Water. It may be 
seen that the loWer ends of the piles remain in contact With 
the seabed 400 during this operation as the piles are not 
being gripped or engaged by the locking means 800. As 
such, they slide freely Within the collars 810, and the bores 
110, 220 as the jackup hull is raised. 

[0059] Thereafter, depending on capability of the jacking 
system, the number of piles present, and the type and 
condition of soil in the seabed, one or more piles may be 
locked by their respective locking means 800 in preparation 
for being driven into the seabed. 

[0060] The jacking system is then engaged in the reverse 
direction to loWer the jackup hull 100 (FIG. 3D), driving 
any piles 700 that are locked into the seabed 400 a prede 
termined distance. Aperson skilled in the art Will appreciate 
that in this driving operation, both the jacking force gener 
ated by the jacking system and the mass of the jackup hull 
are harnessed to drive in the pile. This total force of the 
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jackup system alone may be as high as 46,800 kips for the 
rig example cited and is considerably greater than that 
generated by most pile marine pile drivers in use. A person 
skilled in the art Will appreciate that the number of piles that 
may be driven in simultaneously depends on a variety of 
factors such as the mass of the jackup hull, the poWer of the 
jacking system, and the seabed conditions. 

[0061] Once a pile is driven in, the jackup hull 100 is then 
jacked up again With the locking means 800 released or 
disengaged, alloWing the collars to freely slide up the piles, 
leaving the piles that Were just driven in position, unmoved 
(FIG. SE). 
[0062] The locking means for the pile just driven in may 
be reengaged and the hull loWered again to further drive in 
the pile until the appropriate depth is desired. A person 
skilled in the art of pile driving Will appreciate that this 
operation may be repeated as many times as necessary until 
the pile has been driven to the desired depth. Aperson skilled 
in the art Will also appreciate that, With the present invention, 
a number of piles may be simultaneously driven in to save 
time and cost. This is a huge increase in ef?ciency over the 
use of a pile driver to sequentially drive in the piles one by 
one. When driving in multiple piles at the same time, it is 
apparent to one skilled in the art that it Will be best to drive 
in the piles such that the total force generated Backing force 
and mass of the hull) be evenly and symmetrically distrib 
uted to the piles being driven. For example, piles at the 
apices of an oil rig With a triangular con?guration may be 
driven in at the same time. 

[0063] Once the last pile has been driven in, the hull is 
then raised to the desired height above the sea level (air gap 
410) and the oil rig can then begin its drilling and extraction 
operations (FIG. SF). 
[0064] When it is time to displace the rig to avoid extreme 
conditions, or When the location has been exhausted of its 
hydrocarbon deposits, the present invention may be used to 
extract the piles Without the need for a dedicated extractor or 
Winch. It Will be apparent to one skilled in the art that 
reversing the process of driving in the piles Will extract the 
piles, except that noW, it is the buoyancy, not the mass, of the 
jackup hull, that Work in conjunction With the jackup system 
in this extraction operation. 

[0065] As shoWn in FIG. 4A, the locking means 800 for 
all the piles 700 are released. The jackup system is then 
engaged in reverse to loWer the jackup hull 100, preferen 
tially until part of it is beloW the Waterline. In most rigs, the 
jackup hull is Watertight and is thus positively buoyant. 
Thereafter, the locking means for one or more piles to be 
extracted are engaged and the hull jacked up to a predeter 
mined height (FIG. 4B). The raising of the hull Will pull up 
any engaged piles and the buoyancy of the hull is tapped to 
assist in the extraction of the piles. 

[0066] The locking means that Were engaged are noW 
released and the hull loWered again (FIG. 4C). Then the 
locking means for the partially extracted piles 700 are 
reengaged and the hull raised. This operation is repeated 
until the all the piles are extracted. Even if the hull is not 
buoyant, the considerable force generated by the jacking 
system itself is greater than that of a Winch or vibratory 
extractor. As such, multiple piles may be extracted simul 
taneously instead of sequentially as With technology of the 
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prior art. This saves time and cost for the installation or 
rental of a dedicated extractor. 

[0067] It Will be appreciated that the sequence of opera 
tions (locking and unlocking the piles, raising and loWering 
the jackup hull, etc) may be done manually or automatically. 
The degree of automation desired may be obtained by 
installing a suitable control sub-system to coordinate the 
locking and unlocking of the locking means With the jackup 
operation. A person skilled in the art Will appreciate that 
such a control sub-system may be readily implemented and 
as such, details of this control sub-system is not described so 
as not to obscure the invention. 

[0068] Also, the operation of the locking means may be 
poWered by any suitable means of motive force, such as 
those supplied by electrical, mechanical, electromechanical, 
hydraulic or pneumatic means. Such motive means and 
control sub-systems come under the scope of the present 
invention. 

[0069] It Will be apparent to a person skilled in the art that 
variations to the guiding of the piles may be done While 
keeping Within the scope and spirit of the invention. For 
example, We have described and illustrated that the piles are 
already in place in their collars at the start of the driving 
operation. It is clear that the piles need not be pre-positioned 
and may also be inserted into place after the rig has arrived 
and the mat loWered into position. Such preparatory details 
are not essential in this invention. What is essential is the 
idea to use the built-in capabilities of the jacking system of 
a jackup rig to replace a dedicated pile driver and extractor. 
This extended use of the jackup system and capability of 
jackup rigs and similar structures are hitherto untapped in 
rigs of the prior art. 

[0070] The present invention also provides for a method 
and system to break up ice formation around the rig using 
the jackup system of the rig; it maximiZes the capabilities of 
the jackup system and thereby extending the useful operat 
ing WindoW of the rig in icy or arctic conditions. 

[0071] The ice breaking means of the present invention is 
a heavy three-dimensional metal structure, preferably 
resembling a three-dimensional heavily-sloped trapeZoidal 
or pyramidal structure 900 With sharp corners (FIGS. 5, 6, 
7 and 8). The ice breaking means is also preferentially 
disposed circumferentially around, or near the legs 300 of 
the jackup rig. This is because ice sheets 420 pose great risk 
to the legs of an oil rig. 

[0072] The ice breaking means may be located on the 
underside of the jackup hull 100 (FIG. 5) or on the upper 
surface of the mat 200 (FIG. 6), depending on the depth of 
Water the rig is operating in. In very shalloW Water, the ice 
breaking means may be arranged on the mat such that the ice 
breaking means is at or near the surface of the Water Where 
the ice sheets Will form. 

[0073] To break up forming ice sheets 420, the jackup 
system of the present invention is engaged to loWer the 
upper hull 100 until the loWer surface of the upper hull 
forces against the ice sheets. Regardless of Whether the ice 
breaking means 900 is located on the underside of the upper 
hull (FIG. 5) or on the upper surface of the mat (FIG. 6), the 
mass and shape of the ice breaking means, the mass of the 
upper hull and the poWer of the jackup system, provide 
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sufficient force to fracture the ice 430 (FIGS. 5B and 6B; 
arroWs indicate the direction of movement of the jackup 

hull). 
[0074] It is clear that an ice breaking means With sharp 
corners Will be better at fracturing the ice although smooth 
rounded shapes Will also Work. To facilitate the housing of 
the ice breaking means While the rig is in transit, corre 
sponding recesses 960 and 970 may be constructed in the 
opposing surface to contain the ice breaking means. 

[0075] It can be seen that the breaking of ice in the present 
invention is to use the jackup system of the oil rig to move 
the jackup hull 100 against a ?xed structure such as the mat 
200 or the ice breaking means 900. As such, in another 
embodiment (FIG. 7), the ice breaking means 910 may be 
?xed around each supporting leg of the rig, at the surface of 
the Water. As the jackup hull 100 is loWered, ice 430 is 
broken by being sandWiched betWeen the jackup hull 100 
and the ice breaking means 910 (FIG. 7B). 

[0076] Unlike the ice breaking method of US. Pat. No. 
4,102,144, Wherein the ice breaking shield is raised to break 
ice, the ice breaking means in yet another embodiment 
(FIG. 8) of the present invention can break ice When it is 
both raised or loWered, as it is sloped on both the upper 930 
and loWer 940 surfaces, making it more efficient than that of 
the prior art. 

[0077] In this embodiment, the ice breaking means 910 is 
heavy and held by a suspension means 950 such as chains or 
ropes to the underside of the upper hull, and is preferentially 
disposed around or near each supporting leg 300 of the rig 
(FIG. 8A). 
[0078] Referring again to FIG. 8A, the length of the 
suspension means 800 supporting the ice breaking means is 
adjusted after the oil rig is deployed and operational so that 
the ice breaking means is held at a “resting” position. This 
resting position is near (above or beloW), or at the Waterline. 
As ice sheets build up, raising or loWering the ice breaking 
structure 910 Will break the ice sheets 430. 

[0079] If the ice breaking means Were “resting” above the 
Waterline (FIG. 8A), loWering it a short distance Will 
fracture ice sheets 430 that are building up beloW it (FIG. 
8B). Conversely, a person skilled in the art Will appreciate 
that if the ice breaking means is suspended above the 
Waterline, loWering it (by loWering the entire jackup hull) 
Will break the ice. Unlike the other ice breaking embodi 
ments of the present invention, the mass of the upper hull is 
not used. Rather, the ice breaking means relies on its oWn 
mass to break the ice When it is loWered With the loWering 
of the jackup hull 100. 

[0080] Also unlike the prior art, the suspension means 500 
is not involved in the raising or loWering of the ice breaking 
means but rather, it is merely to maintain the ice breaking 
means at the desired resting position. 

[0081] This resting position is a matter of choice. If the ice 
breaking means is held just under the surface of the Water, 
the raising of the ice breaking means Will utiliZe both the 
poWer of thejackup system and the shape of the ice breaking 
means to perform this function. As such, this embodiment 
(FIG. 8) Works When the ice breaking means is raised or 
loWered. In addition, by the ice breaking means being 
suspended, the distance by Which the upper hull has to be 
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moved is reduced. This aspect of the present invention 
essentially improves the efficiency of breaking ice by over 
one fold over methods of the prior art in an inventive and 
non-obvious Way. 

[0082] This method is non-obvious as prior art inventions 
such as U.S. Pat. No. 4,102,144 are shaped and con?gured 
to break ice only When the ice breaking means is raised. That 
invention does not perform its function When loWered to its 
“resting position”. 
[0083] Again, as With the other embodiments, concave 
recesses 960, 970 in the jackup hull 100 and mat 200 
respectively (see example in FIG. 8) receive the ice break 
ing structure in a stoWed position during transit. 

[0084] A person skilled in the art Will appreciate that 
unlike the ?rst embodiment of the ice breaking means, the 
means do not necessarily have to move along the supporting 
legs. They merely need to be af?xed to either the bottom of 
the jackup hull or the top of the mat and the complementary 
recesses 960 and 970 are provided to receive the ice break 
ing structures during transit. 

[0085] It Will be appreciated that the sequence of opera 
tions (monitoring of the ice build-up and the raising and 
loWering the ice breaking means, etc) may be done manually 
or automatically. The degree of automation desired may be 
obtained by the installation of a suitable control system. 

[0086] Additionally, the driving of the various mechanical 
aspects of the present invention (eg locking means, adjust 
ment of the suspension means of the ice breaking means, 
etc) may be obtained by suitable electrical, pneumatic, 
hydro-pneumatic or hydraulic actuators and devices. A per 
son skilled in the art Will appreciate that such devices are 
easily implemented. As such, further description of such 
devices is not provided so as not to obscure the invention. 

[0087] The present invention therefore provides, in one 
aspect, a method of driving and extracting piles for a jackup 
rig and similar structures Without the need for dedicated pile 
drivers or extractors. In another aspect, the present invention 
is a jackup oil rig or similar structures possessing capability 
afforded by the elements and features described for driving 
and extracting piles, and practicing the methods taught. 

[0088] In yet another aspect, the present invention pro 
vides a jackup oil rig or similar structure With an ice 
breaking capability exempli?ed by the several embodiments 
of a novel and innovative built-in ice protection means 
taught. 
[0089] It is apparent to one skilled in the art that, While the 
ice breaking aspect of the present invention are described, 
such ice breaking means are not necessary for practicing the 
invention of driving and extracting piles in Warmer Waters 
Where there is no danger from ice sheets. 

[0090] While the present description is for an oil rig, it is 
apparent to one skilled in the art, that the present invention 
may be applied to structures similar to jackup oil rigs such 
as geological survey vessels and Wreck recovery ships. 
Additionally, While a marine oil rig is described, oil rigs and 
similar structures used for other bodies of water (eg, lakes, 
rivers & etc) also come Within the scope and spirit of the 
present invention. 

[0091] It Will be appreciated that although only a feW 
preferred embodiments have been described in detail, vari 
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ous modi?cations and improvements can be made by a 
person skilled in the art Without departing from the scope of 
the present invention. 

[0092] The present invention is novel and inventive as 
there is nothing in the prior art to suggest the use of jackup 
systems in an oil rig or similar platforms, to drive and extract 
piles, or to break up ice formation. Jackup oil rigs and 
similar platforms have alWays used separate means such as 
pile drivers and extractors for piles and separate ice-break 
ing means to handle ice sheets. It is clear that, With this 
application, the invention is non-obvious, even to persons 
skilled in the art. 

1. A method for driving piles for a jackup rig, the jackup 
rig comprising a jackup hull, a mat and at least one leg, the 
method comprising: 

b. installing a piling sub-system on the rig; the piling 
sub-system comprising a plurality of piles, each pile 
With at least one collars, each collar With a locking 
means; 

0 . moving the rig to a desired location; 

d. raising the jackup hull With the piling sub-system 
unlocked; 

e. locking the locking means for at least one pile; 

l'" loWering the jackup hull a predetermined distance, 
thereby driving in the at least one pile into the seabed; 

. unlocking the locking means for the at least one pile; (IQ 

h. raising the jackup hull by another predetermined dis 
tance, leaving the at least one pile unmoved; 

H. . repeating steps d to g until the pile is driven to a desired 
depth; and 

j. repeating steps c to h until the desired number of piles 
is driven into place, thereby utiliZing the built-in jackup 
capability of the rig to obviate the need for a dedicated 
pile driver. 

2. Amethod according to claim 1 Wherein the locking and 
unlocking of the locking means is coordinated by a control 
sub-system. 

3. A method for extracting piles for a jackup rig, the 
jackup rig comprising a jackup hull, a mat and at least one 
leg, the method comprising: 

a. installing a piling sub-system on the rig; the piling 
sub-system comprising a plurality of piles, each pile 
With at least one collars, each collar With a locking 
means; 

b. loWering the jackup hull a ?rst predetermined distance 
With the piling sub-system unlocked; 

c. locking the locking means for at least one pile; 

d. raising the jackup hull a second predetermined dis 
tance, thereby extracting in the at least one pile from 
the seabed; 

e. unlocking the locking means for the at least one pile; 

f. loWering the jackup hull by another predetermined 
distance, leaving the at least one pile unmoved; 

g. repeating steps c to g until the pile is extracted; and 
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h. repeating steps b to g until a desired number of piles are 
extracted, thereby utilizing the built-in jackup capabil 
ity of the rig to obviate the need for a dedicated pile 
extractor. 

4. A method according to claim 3 Wherein the locking and 
unlocking of the locking means is coordinated by a control 
sub-systern. 

5. A j ackup oil rig possessing a pile driving and extracting 
capability, the pile driving and extracting capability corn 
prising a piling sub-systern; the piling sub-systern further 
comprising: 

at least one collar; 

at least one locking means; 

at least one pile; 

Wherein the at least one collar, the at least one locking 
means and the at least one pile Work in conjunction 
With the jackup oil rig to drive and extract the at least 
one pile Without the need for a dedicated pile driver or 
extractor. 
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6. The jackup oil rig according to claim 5, the pile driving 
and extracting capability further comprising a control sub 
system to coordinate the operation of the piling sub-systern. 

7. A jackup rig comprising an upper hull and a mat, the 
jackup rig further possessing at least one ice-breaking means 
wherein the at least one ice breaking rneans breaks ice only 
by being moved against ice by the operation of the jackup 
mg. 

8. The jackup rig of claim 7, the ice breaking rneans 
located at the underside of the upper hull. 

9. The jackup rig of claim 7, the ice breaking rneans 
located at the upper surface of the mat. 

10. The jackup rig of claim 7, the ice breaking rneans 
suspended from the upper hull. 

11. The jackup rig of claim 7, the ice breaking means 
comprising a heavy metal structure sloped on both upper and 
loWer surfaces for ice breakage. 

12. The jackup rig of claim 7, the upper hull further 
comprising recesses to house the ice breaking means. 

13. The jackup rig of claim 7, the mat further comprising 
recesses to house the ice breaking rneans. 

* * * * * 


