| STRUCTURE- SUPPORTED JACKUP SYSTEM Field of the Invention [0001] The
present invention relates generally to jackup systens for offshore

depl oynment, and nore particularly to a structure-supported jackup system
suitable for drilling and/or productiop at offshore |ocations subject to
sea ice. Background of the Invention [0002] A Jackup systemis w dely used

I n of fshore expl orat. r L L | n | ) uction. Wth the
i ncrease of deﬁanﬁkﬂqmﬁ”smgﬁﬁlﬁﬁﬁ Jg&%l‘%ﬁﬁggﬁ;rﬁgﬂﬂow ng nore and
nore toward the | ocations where sea ice or other hazards are present.
Therefore, the operability range of a Jackup systemis critical for its
performance. [0003] The exi sti ngiddtofemslifventiohf shore expl orati on using

current Jackup systens include: [0004]1.Drilling exploration wells froma
"normal " Jackup systemduring ice free season with the riser unprotected,

[ 0005] 2.18%04f | 1 g Priadystienn ivehlisn HOERYIRnBralll X6 % BRI WL 1,26 fiHoty  usi ng
a
deployment, and more particularly to a structure-supported jackup system suitable for

drilling and/or production at offshore locations subject to sea ice.

Background of the Invention
[0002] A Jackup system is widely used in offshore exploration for drilling wells
and gas/oil production. With the increase of demand of energy, the offshore exploration is
moving more and more toward the locations where sea ice or other hazards are present.

Therefore, the operability range of a Jackup system is critical for its performance.

[0003] The existing options for offshore exploration using current Jackup systems
include:
[0004] I. Drilling exploration wells from a “normal” Jackup system during ice

free season with the riser unprotected,

[0005] 2. Drilling production wells through a fixed production facility using a
“normal” Jackup system during ice free season; and

{0006] 3. Drilling from a large dedicated drilling platform or combined
drilling and production platform designed to resist ice loads all year round.

[0007] However, the limitation of exploration to ice free scason is not desirable,
In addition, the large dedicated drilling platform or combined drilling and production
platform designed to resist ice loads is a permanent structure that cannot be casily removed
for reuse when the drilling activity is complete. Furthermore, it may not be economical for

exploration drilling where only a small number of wells are drilled at a focation.
Summary of the Inveation
[0008] One objective of this invention is to provide a structure-supported Jackup

system suitable for drilling and/or production at offshore locations subject 1o sea ice. The

structure-supported system is designed for operation in shallow water up to about 100m,



“normal " Jackup systemduring ice free season; and [0006]3.Drilling froma
| arge dedicated drilling platformor conbined drilling and production
platform designed to resist ice loads all year round. [0007] However, the
limtation of exploration to ice free geason is not desirable. In addition,
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main deck structure, the plurality of legs, the cantilever and the derrick form a Jackup
drilling unit, two or more support base structures disposed on seabed, and a plurality of
movable supports, wherein each of the plurality of movable supports is securely coupled
with either the main deck structure or one of the two or more support base structure; so that
during the process of the structure-supported Jackup system is being assembled, the
plurality of movable supports is being moved to a position between the main deck structure
and the two or more support base structures while the plurality of legs provide support for
the Jackup drilling unit, and when the structure-supported Jackup system is assembled, the
two or more support base structures provide support for the Jackup drilling unit via the
movable supports, and the plurality of legs are retracted into a position out of water.

[0010] In another embodiment of the structure-supported Jackup system, the
support base structure is an ice resistant structure. In a further embodiment of the
structure-supported Jackup system, the ice resistant structure is a caisson.

[0011] In another embodiment of the structure-supported Jackup system, the
movable supports are securely coupled to the support base structure. In yet another
embodiment of the structure-supported Jackup system, the movable supports are securely
coupled to the main deck structure and extend from the main deck structure to the top of
the support base structure.

[0012] In another embodiment of the structure-supported Jackup system, the
support base structure may be interconnected to form a single support base structure.

[0013] Another aspect of the present invention provides a process for assembling a
structure-supported Jackup system. In one embodiment, the process comprises providing

two or more support base structures disposed on seabed, wherein the two or more support



system In one enbodi nent, the structure-supported Jackup system conpri ses
a main deck structure, a plurality of |egs novably coupled with the main
deck structure, a cantil ever disposed upon the nmain deck structure, a
derrick di sposed upon the cantil ever; erein the main deck structure, the
plurality of legs, the cantilever and the derrick forma Jackup drilling
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[0019] FIG 4 shows exemplary coupling mechanisms of coupling the movable

supports to the support base structures or main deck structures,

[0020] FIGS SA-5E show an exemplary sequence of assembling of the structure-

supported Jackup system shown in FIG 1.
Detailed Description of the Invention

[0021] The present invention may be understood more readily by reference to the

following detailed description of certain embodimenis of the invention.



the follow ng detailed description of preferred enbodi nents thereof in
connection with the acconpanying draw ngs. Brief Description of the
Drawi ngs [ 0015] Preferred enbodi nents according to the present invention
will now be described with reference tp the Figures, in which |ike
reference nunmerals denote |ike elements. [0016]FIG 1 is a block diagram

Il lustrat.j an assenbl ed str.ucture-su ported ckup system.n a dance
with onghg%godi rrentsl%b?”‘f By ﬁlt“ésélmhcf”h\’/‘ nt6H, Plf gb‘f’f}’ﬁ% @ro jedergngg 0(,1[2
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accordance W th gne enbodi nent of the present invention. [0018] FI G 3 shows

exenpl ar§locBisrarglisdtondndrdr e mrs iigpodescibbs e stauet ut & Whob 10§ FrGngoshows
exenpl ar}%ltgglgpl i ng mechani snms of coupling the novabl e supports to the
support base structures or nmain deck structures. [0020] FI GS 5A-5E show an
exenpl arigozgquence (bl @apaembilicngeaint ihenstn privilce 4 ssuppor-sipgodat kipusyst em
shown i nsys'ft'u% g'unabl(, for offshore deployment in locations subject to sea ice. Briefly, the
structure-supported Jackup system comprises a Jackup unit and two or more support base
structures for providing the support to the Jackup unit so that the Jackup unit is out of the
water; when the structure-supported Jackup system is assembled, no leg is in the water so
as to eliminate any hazard caused by sea ice to the legs. The support base structure is
preferably a steel or concrete caisson supported on the seabed by gravity, piles or suction.
Caisson will be used as the exemplary support base structure in the drawings and
respective descriptions. However it is to be understood that the support base structure
could be others including piled monopods or gravity base structures. The support base
structure may additionally serve other purposes such as being a production platform or
wellhead platform.

[0024] For a typical Jackup system, the leg to leg spacing is in range of 40m to
70m, and the overall hull size is of 60m to 90m. For an exemplary three legged Jackup
system, the caisson would therefore need to provide supports over one side (probably the
stern) over a distance of at least 40m or more and additional support at the bow. That is, it
would be expected that the supports should be provided at least at locations close to each of
the Jackup legs as these will represent the most likely strong points. Based on this, it is
likely that the number of supports will be at least as many as the number of Jegs. In a
preferred embodiment, a long caisson structure supports the aft end of the Jackup and a
similar or smaller caisson supports the bow. In shallow water of say 25m, these caissons
may have example dimension of 60m long by 25m wide at the base and 35m high. In
deeper waler it is likely that the width, and of course height, would increase. The probable
airgap (distance from the water level 1o the bottom of the hull) in the installed condition
would be approximately 10m to 20m. The specific Ice conditions where the structure
supported Jackup system would be most likely 1o be used would be on sites subject mainly
to level ice of thickness 0.5m to 3m and with possible occurrence of thicker rafted or

ridged ice features. The water depth would preferably be 5 to 70m.



Detail ed Description of the Invention 4 [0022] Throughout this application,
where publications are referenced, the disclosures of these publications
are hereby incorporated by reference, in their entireties, into this
application in order to nore fully des¢cribe the state of art to which this
invention pertains. [0023] One aspect of the present invention provides a

structuressupported Jackup system suitable for offshqgre deploynent in
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where two long support base structures are used to support two of the sides of the



[ 0026] As shown in FIG 1, the novable supports 8 are securely coupled to the
support base structure (caisson) 7, and skid froma | ocation near the top
of the caisson to support the main deck structure 2 frombelow. As shown in
FIG 2, the novable supports 8 are secusely coupled to the main deck
structure 2 and extend fron1the mai n deck structure 2 to the top of the
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5A-5E, there is provided an exenpl ary sequence of assenbling of the
structure-supported Jackup systemshown in FIGI. However it would al so be
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provi ded on the top of the support base structures in a retracted position.



[ 0031] As shown in FIG 5B, the jackup drilling unit is being floated into
the position between the support base structures 7, where the legs 3 are
el evated, and the main deck structure 2 is buoyant allow ng the Jackup

drilling unit to self float. However i4 is to be understood that the main
deck structure may al so be supported, for exanple, on a barge. [0032] As

shown i SC, the.main deck structyre 2 along with supported conponents
o e eval i anove TRETRUDAGH o bRaE St dede S RO 1 B RGN R FEERT 5 L o
t he seabegneihgtdrene kirfdihRGuphedaBiafadeskich SMEHUMENTCP t PRWREY WRfd

el evation using the jackups jacking system [0033]As shown in FIG 51), the
moveabl éluppobassiDy & exsbanbly Wevednesupimeledodickipreybemeat tothdrewamrs n deck
a1 ght 1 yep e B e AR, e movabl e supports. [ 0034] AS.
shown i Ho@bG 5E, the dhega B EiICe SH, niad byppekevat edruanest hare antallkévenhd 4)

ski dded out to conplete the.as_e@EL : %Q 35] The renpyal of the Jacku
driIIinéQUHVﬁXEQW“ﬁFﬁdé@HwFﬂV?ﬁ@z %%ﬁ% iy “§é&ﬁeﬁ£@“% eﬂﬁ&@“ﬁ%é&ﬁ?ﬁ% above.
[ 003_6] V\lm-d ﬁ'oﬁfg@(é Ph Ql%ft@b (ﬂf‘?%‘%ﬂf)‘)&g bﬂ@%gpag{&s@hg§gﬂi-e{e€eg ﬁ’gmg?,%gﬁf er ﬁtngeaﬁ 0
particul ar enbodiments, it wll be understood that the ¢ r _
i11ustra®d3te and t Ratshowa innénoBenhas danbep idsilieg usio i ibmingeldoatedl irgo st i ve

oo Tk e 1 BRI TR B TR S Rl
al t er natdeclesthagirgant Suaymt a0osinderethckop BLIIBRGANMBSSIEHd WM. LI Weteh® i§gppe of
the present invention. Accordingly, the scope of the present invention is
def i ned "Bynfleistoas Prh ednein dealssiBistire S1ay@hpdierseapasied; fre ckonplgomgbarge.
descri pt[é(ﬁﬂ] 8 CLALMRown in FIG 5C, the main deck structure 2 along with supported
components is elevated above the support base structures 7 by lowering the legs 3 to the
seabed and then lifting the main deck structure to the required elevation using the jackups
jacking system,
[0033] As shown in FIG 51, the moveable supports 8 are being moved into the
position beneath the main deck structure 2 and secured in place, where the main deck
structure i1s lowered slightly in order to transfer the load to the movable supports.
[0034] As shown in FIG 5L, the legs 3 are finally elevated and the cantilever (4)
skidded out to complete the assembly.
f0035] The removal of the Jackup drilling unit can proceed in the opposiic
sequence to that described above,
{0036] While the present invention has been described with reference to particular
embodiments, it will be understood thait the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
pertains. Such alternate embodiments are considered to be encompassed within the scope
of the present invention. Accordingly, the scope of the present invention is defined by the

appended claims and is supported by the foregoing description.



CLAIMS

1. A structure-supported jackup system, comprising:

a main deck structure;

a plurality of legs movably coupled with the main deck structure;

a cantilever disposed upon the main deck structure;

a derrick disposed upon the cantilever;

wherein the main deck structure, the plurality of legs, the cantilever and the derrick
form a jackup drilling unit;

two or more support base structures disposed on seabed; and

a plurality of movable supports, wherein each of the plurality of movable supports is
securely coupled with the main deck structure;

so that during a process of the structure-supported jackup system is being assembled,
the plurality of movable supports extend from the main deck structure to top of the two or
more support base structures while the plurality of legs provide support for the jackup drilling
unit, and after the structure-supported jackup system is assembled, the two or more support
base structures provide support for the jackup drilling unit via the movable supports, and the

plurality of legs are retracted into a position out of water.

2. The structure-supported jackup system of claim 1, wherein the support base structures

are an ice resistant structure.

3. structure-supported jackup system of claim 2, wherein the ice resistant structures are a
caisson.
4. The structure-supported jackup system of claim 1, wherein the two or more support

base structures are interconnected to form an integrated base structure.

5. A process for assembling a structure-supported jackup system, said process
comprising:
providing two or more support base structures disposed on seabed, wherein the two or

more support base structures are aligned in two opposite sides;



9

moving a jackup drilling unit into a position between the two opposite sides of the
two or more support base structures, wherein the jackup drilling unit comprises a main deck
structure;

a plurality of legs movably coupled with the main deck structure;

a cantilever disposed upon the main deck structure; and

a derrick disposed upon the cantilever;

lowering the plurality of legs into the seabed;

lifting the jackup drilling unit out of the water using the plurality of legs;

providing a movable support securely coupled with the main deck structure and
extending from the main deck structure to the top of two or more support base structure; and

retracting the plurality of legs out of water.

6. The process of claim 5, wherein the support base structures are an ice resistant
structure.

7. The process of claim 6, wherein the ice resistant structures are a caisson.

8. The process of claim 5 wherein the support base structures are interconnected to form

an integrated base structure.





