1 STRUCTURE- ASSI STED JACKUP SYSTEM Field of the Invention [0001] The present
I nvention relates generally to jackup systens for offshore depl oynent, and
nore particularly to a structure-assisted jackup system suitable for
drilling and/or production at offshoreqlocations subject to sea ice.
Background of the Invention [0002] A Jackup systemis wdely used in
of fshore exploratio I LN i tion. Wth the
i ncrease of IOdemand g?@éf@ﬂ%@gﬁmgd%&ﬁ%@wmw 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 ndickitdfahs knvantiohf 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. 5?5(11‘5]' i ng prigduGhian iMehlisn b @1%9%9@,11@1dﬁlgxt%dja[?i(tﬂpgﬁttéﬁ@ fbaghbidy using
a "nornmal ackup systemduring ice free season; ‘and

deployment, and more particularly to a structure-assisted 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

{ree 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 season is not desirable.
In addition, the large dedicated drilling platform or combined drilling and production
platform designed to resist ice Joads is a permanent structure that cannot be easily 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 location.
Summary of the Invention
[0008] One objective of this invention is to provide a structure-assisted Jackup

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

siructure-assisted system is designed for operation in shallow water up to about 100m,



[0006]3.Drilling froma |arge dedicated drilling platformor conbined

drilling and production platformdesigned to resist ice |oads all year
round. [0007] However, the Iimtation of exploration to ice free season is
not desirable. In addition, the |arge gledicated drilling platformor
conbined drilling and production platforn1designed to resist ice Ioads is a
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supporting legs in combmauon provide support for the Jackup drilling umi and the non-

supporting legs are retracted into a position out of water.

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

foo11] In another embodiment of the structurc-assisted Jackup system, the
movable supports are securely coupled to the support base structure.

(0012} In another embodiment of the structure-assisted 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.

[0013] Another aspect of the present invention provides a process for assembling a

structure-assisted Jackup system. In one embodiment, the process comprises providing one



base structure is an ice resistant structure. In a further enbodi nent of
the structure-assisted Jackup system the ice resistant structure is a
cai sson. [0011] 1 n anot her enbodi nent of the structure-assisted Jackup
system the novabl e supports are securgly coupled to the support base
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accompanying drawings.

Brief Deseription of the Drawings

[0015] Preferred embodiments according to the present invention will now be

described with reference to the Figures, in which like reference numerals denote like

clements.

[0016] FIG T is a block diagram illustrating an assembled structure-assisted
Jackup system in accordance with one embodiment of the present invention.

[0017] FIG 2 is a block diagram illustrating an assembled structure-~assisted

Jackup system in accordance with one embodiment of the present invention.

[0018] IFIG 3 shows exemplary configurations of the support base structure.

[0019] FIG 4 shows exemplary coupling mechanisms of coupling the movable
supports to the support base structures or main deck structures,

[0020] FIGS 5A-5L show an exemplary sequence of assembling of the structure-

assisted Jackup system shown in FIG 1.

Detailed Description of the Invention



described with reference to the Figures, in which |like reference nune
denote like elenents. [0016]FIG | is a block diagramillustrating an
assenbl ed structure-assisted Jackup systemin accordance with one
enbodi ment of the present invention. [H017]FIG 2 is a bl ock diagram
il lustrating an assenbl ed structure-assisted Jackup systemin accordance
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[10023] One aspect of the present invention provides a structure-assisted Jackup
system suitable for offshore deployment in locations subject to sea ice. Briefly, the
structure-assisted Jackup system comprises a Jackup drilling unit with a plurality of legs
and one or more support base structures, where the Jackup drilling unit is supported by one
or more of the plurality of legs in combination with the one or more support base structures
via movable supports. The employment of the support base structures reduces the 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) Referring now to FIG 1, there is provided a block diagram illustrating an
assembled structure-assisted Jackup system in accordance with one embodiment of the
present mvention. The assembled structure-assisted Jackup system 1 comprises a main
deck structure 2, a plurahity of legs 31, 32 a cantilever structure 4, a derrick 8, a drilling
riser 6, one or more support base structures (caisson) 7, and a plurality of movable supports
8. 'The main deck structure 2, the plurality of legs 31,32, the cantilever structure 4, the
derrick 5, and the drilling riser 6 are well known in the art, forming a Jackup drilling unit,
where the main deck structure 2 provides support for the cantilever structure 4 which in
turn supports the derrick 8§, the drilling riser 6 enables the derrick 5 1o do the drilling, and
the plurality of legs 31,32 are movably coupled with the main deck structure so as to
provide the support during the assembly. The one or more support base structures 7 are
disposed onto the seabed 10, and the plurality of movable supports 8 are so disposed
between the support base structure 7 and the main deck structure 2 that the support base

structure 7 provides support to the main deck structure 2, Once the structure-assisted
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[ 0022] Thr oughout this application, where publications are referenced, the
di scl osures of these publications are hereby incorporated by reference, in
their entireties, into this application in order to nore fully describe the
state of art to which this invention pgrtains. [0023] One aspect of the
present invention provides a structure-assisted Jackup systentsuitable for
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by whi ch the novabl e supports 8 are so coupled with the support base
structure 7 or main deck structure 2 that the novabl e supports 8 are being
noved into positions by sliding, rotating, hinged or pinned connection
mechani sme. As shown in the first exanple, the 6 coupling nechanismis
provi ded on the support base structure (caisson) and the coupled novabl e
support ckup.in
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{0029} As shown in FIG 5SA, the supporl base structures 7 are installed in the

desired position ready to receive the Jackup drifling unit, where the moveable supports 8

are provided on the top of the support base structures in a retracted position.

[0030] As shown in FIG 5B, the Jackup drilling unit is being floated into the

position alongside the support base structures 7, where the legs 31, 32 are elevated, and the

main deck structure 2 is buoyant allowing the Jackup drilling unit to self float. However it

is to be understood that the main deck structure may also be supported, for example, on a

barge.

[0031] As shown in FIG 5C, the main deck structure 2 along with supported

components is elevated above the support base structures 7 by lowering the legs 31, 32 to



the seabed and then lifting the main deck structure to the required

el evati on using the jackups jacking system [0032]As shown in FIG SD, the
noveabl e supports 8 are being noved into the position beneath the nmain deck
structure 2 and secured in place, wherg the main deck structure is |owered
slightly in order to transfer the load to the rmvable supports [0033]As

h lg ) | te
cant i1 et AT o ol O PRRBE R SRRt B g Rl AL a0

t he Jackegkuge jdckinggystamt can be perfor med in the opp05| te sequence to that

descri be ove. 003 Wi | present [nvention has been described with
refer enc{g ﬁi part | @ngﬁﬁcﬁ ngtﬂt e IP?V‘RR/I:’ ¢ SUBROIEN® 8F b BE Maysel 1pigghe

enbodi MgRkBioal Benkith l{ﬁé hndih \G%d@@guéthl%t 2 the Laventi %ﬂuﬁ CRRE! lﬁ in ek

limted. Alternative enbodi ments of the present vention WI econe
appar entstivptutthigdewdrad singhtyridionder yo ghisfér thalobth e ‘élﬁhn(t\/tabi\m{mplhntshe pr esent

encompadtB ui thi n AOREaRa O HEC BPSSHNE ik Rt PaHHS ACEBY EHGES 4 e

scope Ofthé bentidies eNtskidave st (0 Rompletteiht Aednidyy . the appended cl aims and is
supported the foregoing description. 8 AIM5 Wat is claimed is: 1. A

st ruct ur{@l:séig st ed F}]laéq’(ln@\fcgy)étﬂéqﬁacggprgn,l!gjgnagm can be performed in the opposite

sequence to that described above.

[0035} While the present invention has been described with reference to particular
embodiments, it will be undersiood that 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.



a main deck structure; a plurality of legs novably coupled with the
mai N deck structure, wherein after the structure-assisted Jackup systemis
assenbl ed, one or nore | egs provide support (supporting |egs) and the

remai ning | egs do not provide support gnon-supporting |legs); a cantilever

di sposed upon the main deck structure; a derrick disposed upon the

cantil ever; wherein the main deck sg_%ﬁ the plurality of |egs, the
cantilever and the derrick forma J & Bﬂﬁrllllng unit; one or nore support
base structures di sposed on seabed; and a plurallty of novabl e
support wher ach of the pIuraIity of novabl e supports is securely
coupl ed Wﬁ?wsédyﬁgfmthe mai n deck structure or the one or nore support base
structure; so that during the process of the structure-assisted
Jackup systemis being assenbled, the plurality of novabl e supports is
bei ng nolved t4o saugosidskiord dathmpepsithecomgirisiigeck structure and the one or
nore support base truct res while the plurality of |egs provide support
for the JaekﬁﬁnﬂPCfF ﬂﬁ“ﬂW]t and when the structure-assisted Jackup system

i's assenbl ed,a SIORLGNST REs FRVELISUBRSIEL WIRSBe AlalHElAr @S ch@ iR&IMBNARLE
structure and the supporting | egs in conbination provide support for the

Jackup dFUFfurggssistidt Jadkg srdemois- senspidiadi nend egsiare legt mactidd suppet a
positio u |sted Jacku f claiml1,
Pher ei ot 85 8d oepl AR SR M E AR SRR B eRiEIRe 5 “rhe

structure-ass csmehkvbfaﬁkimewpdleuﬁb@fauchcaﬂkmlauuvmer ein the ice resistant
structure is a caj ssqn. The structure-assi sted Jackup system of claim
1, wherein t Fed@si¢hnd lélﬁ%%ﬁ%plmlslhar@il@é@dwewbmé@nﬁleeawzb detle syuppess thbase

structure. ?luéhl Th% SUIRGLEGIE e@%ﬁh %ﬁ(,ecfé: dl‘?(?(cilg#ﬁ Sﬁéﬁlﬁm&ef ]ké; [@.m 1, wherein

t he novabl e suppo ts a e securely coup C ructure and
extend from tdame OleOIIIC siep@bliéiasmﬂtuanﬂzcstcbs;ﬁ)sdscbcaakdatbm nedr the top of the

support base st rocess for qblln a structure-assisted
Jackup syst er‘?] %fr(l}egggcé }lﬁ,s\ﬂfﬁpgun eac 1 0 the plurality of movable supports
is securely coupled with either the main deck structure or the one or more support base
structure;
so that during the process of the structure-assisted Jackup system is being
assembled, the plurality of movable supports is being moved io a position between the
main deck structure and the one or more support base structures while the plurality of legs
provide support for the Jackup drilling unit, and when the structure-assisted Jackup system
is assembled, the one or more support base structures via the movable structure and the
supporting legs in combination provide support for the Jackup drilling unit, and the non-

supporling legs are retracted into a position out of water.

2. The structure-assisted Jackup system of claim 1, wherein the support base structure

is an ice resistant structure.

3. The structure-assisted Jackup system of claim 2, wherein the ice resistant structure

is a caisson.

4. The structure-assisted Jackup system of claim 1, wherein the movable supports are

securely coupled to the support base structure.



provi di ng one or nore support base structures di sposed on seabed,;

nmoving a Jackup drilling unit into a position alongside the one or nore
support base structures, wherein the Jackup drilling unit conprises a main
deck structure; a plurality of Iggs novably coupled with the main

deck structure, wherein after the structure-assisted Jackup systemis
assenbl ed, one or nore |egs provide support (supporting legs) and the
remai ni ng | egs do not provide support (non-supporting legs); a cantilever

di sposeds. uponikhgrudBih 8884 ki E}é[cﬁ’n oﬁﬂlguﬁ 1 d@/h&'cﬁlkihg '11?(%51%%1?]?(9& &b e
cantilever; |lowering the plurality ?s into the seabed Ing t
uy

Jackup dwlumyr@unwo dlg mefn dded avm@rc pgenchiopl the alain yedf sthuggss (o a

provi di [ he support base structure and the main
deck stpg% 852%32 Rﬁ &ﬁgghgﬁé’%ﬁmg%%t provi des support to the Jackup

drilling unit; and retractlng t he non-supporting | egs out of water. 7. The
process of cI im6, wherein the support base structure is an ice resistant
struct ur((L3 TGS deTe S85CaI0lIRE o nilPuclyiRapEstpd t Hekir syplemi stihtpragassct ur e
is a C&k%ﬁﬂﬁmu%Q The process of claim®6, wherein the novable supports are

securely coupled to the ‘
providing one or more support base structures disposed on seabed;

moving a Jackup drilling unit into a position alongside the one 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, wherein
alter the structure-assisted Jackup system is assembled, one or more legs provide
support (supporting legs) and the remaining legs do not provide support (non-
supporting legs);

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 between the support base structure and the main deck

structure so that the movable support provides suppor{ to the Jackup drilling unit; and

retracting the non-supporting legs out of water.

7. The process of claim 6, wherein the support base structure is an ice resistant
structure,

8. The process of claim 7, wherein the ice resistant structure is a caisson.

9. The process of claim 6, wherein the movable supports are securely coupled to the

support base structure.



support base structure. 10 10. The process of claim6, wherein the novable
supports are securely coupled to the main deck structure and extend from
the main deck structure to the top of the support base structure.

10

10. The process of claim 6, wherein 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,



