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BACKGROUND OF THE INVENTION

[0002] In the never-ending search for hydrocarbons, many oil and gas reservoirs have
been discovered over the last one hundred and fifty years. Many technologies have been
developed to find new reservoirs and resources and most areas of the world have been
scoured looking for new discoveries. Few expect that any large, undiscovered resources
remain to be found near populated areas and in places that would be easily accessed.
Instead, new large reserves are being found in more challenging and difficult to reach
areas.

[0003] One promising area is in the offshore Arctic. However, the Arctic is remote
and cold where ice on the water creates considerable challenges for prospecting for and
producing hydrocarbons. Over the years, it has generally been regarded that six
unprofitable wells must be drilled for every profitable well. If this is actually true, one
must hope that the unprofitable wells will not be expensive to drill. However, in the
Arctic, little, if anything, is inexpensive.

[0004] Currently, in the shallow waters of cold weather places like the Arctic, a
jack-up or mobile offshore drilling unit (MODU) can be used for about 45-90 days in the
short, open-water summer season. Predicting when the drilling season starts and ends is a
game of chance and many efforts are undertaken to determine when the jack-up may be
safely towed to the drilling location and drilling may be started. Once started, there is
considerable urgency to complete the well to avoid having to disconnect and retreat in the
event of ice incursion before the well is complete. Even during the few weeks of open
water, ice floes present a significant hazard to jack-up drilling rigs where the drilling rig
is on location and legs of the jack-up drilling rig are exposed and quite vulnerable to

damage.
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structure may be brought in and set on the sea floor for the long process of drilling and
producing the hydrocarbons. These gravity based structures are very large and very
expensive, but are built to withstand the ice forces year around. Any opportunity to
safely reduce development costs in the Arctic can save very substantial amounts of

money.

BRIEF SUMMARY OF THE DISCLOSURE
[0008] The invention more particularly relates to a system including an ice worthy
jack-up rig for drilling for hydrocarbons in potential ice conditions in offshore areas
including a flotation hull having a relatively flat deck at the upper portion thereof. The
flotation hull further includes an ice bending shape along the lower portion thereof and
extending downwardly and inwardly around the periphery of the hull where the ice
bending shape extends from an area of the hull near the level of the deck and extends

downwardly near the bottom of the hull. An ice deflecting portion is arranged to extend
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through the conical piled monopod. The rig is arranged to work with the conical piled
monopod by lifting its hull out of the water and extend over the conical piled monopod to
drill down through the conical piled monopod, lower itself into the water to assume an ice
defensive position such that ice would contact the ice bending shape of the rig when thin
ice is present, and be moved away when thick ice is present.
[0009] The invention further relates to a method for drilling wells in ice prone waters.
The method includes providing a conical piled monopod having a body with a base at the
bottom and a top deck at the top and an inclined ice engaging surface around the body
extending from a wider lower region to a narrower upper region where the lower region
is below the sea surface and the upper region is above the sea surface wherein the conical
piled monopod includes at least one tab with a socket for receiving and holding a foot of
a jack-up drilling rig. Pilings are driven into the seafloor and attaching the pilings to the
conical piled monopod to fix the conical piled monopod to the sea floor. A rig is

provided have flotation hull and a relatively flat deck at the upper portion thereof and an

ice bending shape along the lower portion thereof where the ice bending shape extends
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accompanying drawings in which:
[0011] Figure 1 is an elevation view of the present invention where the drilling rig is
floating in the water and available to be towed to a well drilling site;
[0012] Figure 2 is an elevation view of the present invention where the drilling rig is
jacked up out of the water;
[0013] Figure 3 is an elevation view of the first embodiment of the present invention
where the drilling rig is partially lowered into the ice/water interface, but still supported
by its legs, in a defensive configuration for drilling during potential ice conditions;
[0014] Figure 4 is an enlarged fragmentary elevation view showing one end of the
first embodiment of the present invention in the Figure 3 configuration with ice moving
against the rig;
[0015] Figure 5 is an elevation view showing the drilling rig moving to a conical
piled monopod for drilling down through the conical piled monopod,
[0016] Figure 6 is an elevation view showing the drilling rig arranged over the

conical piled monopod to drill down through the conical piled monopod,



j acked up out of the water; [0013]Figure 3 is an elevation view of the

first embodi ment of the present invention where the drilling rigis
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showi ng one end of the first enbodi ment of the present invention in the
Figure 3 configuration with ice noving against the rig; [0015]Figure 5is
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[0018] Figure 8 is a top view showing the drilling rig positioned to drill down

through the conical piled monopod.

DETAILED DESCRIPTION
[0019] Turning now to the detailed description of the preferred arrangement or
arrangements of the present invention, it should be understood that the inventive features
and concepts may be manifested in other arrangements and that the scope of the invention
is not limited to the embodiments described or illustrated. The scope of the invention is
intended only to be limited by the scope of the claims that follow.
[0020] As shown in Figure 1, an ice worthy jack-up rig is generally indicated by the
arrow 10. In Figure 1, jack-up rig 10 is shown with its hull 20 floating in the sea and legs
25 in a lifted arrangement where much of the length of the legs 25 extend above the deck
21 of the hull 20. On the deck 21 is derrick 30 mounted to drilling cantilever 24 and with
other conventional equipment and systems, facilitate the drill of wells. In the
configuration shown in Figure 1, the jack-up rig 10 may be towed from one drilling site
to another and to and from shore bases for maintenance and other shore service.
[0021] When the jack-up rig 10 is towed to a drilling site in generally shallow water,
the legs 25 are lowered through the openings 27 in hull 20 until the feet 26 at the bottom
ends of the legs 25 engage the seafloor 15 as shown in Figure 2. In a preferred
embodiment, the feet 26 are connected to spud cans 28 to secure the rig 10 to the
seafloor. Once the feet 26 engage the seafloor 15, jacking rigs within openings 27 push
the legs 25 down and therefore, the hull 20 is lifted out of the water. With the hull 20
fully jacked-up and out of the water, any wave action and heavy seas more easily break
past the legs 25 as compared to the effect of waves against a large buoyant object like the
hull 20.
[0022] When ice begins to form on the sea surface 12, the risk of an ice floe
contacting and damaging the legs 25 or simply bulldozing the jack-up rig 10 off the
drilling site becomes a significant concern for conventional jack-up rigs and such rigs are
typically removed from drill sites by the end of the open water season. The ice-worthy

jack-up drilling rig 10 of the present invention is designed to resist ice floes by assuming



[0017]Figure 7 is an elevation view showng the drilling rig arranged

adj acent to the conical piled nonopod in it ice defensive configuration;
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any pressure an ice flow might bring. The rig 10 is lowered so that inwardly sloped,
ice-bending surface 41, as best seen in Figure 4 bridges the sea surface 12 to engage any
floating ice that may come upon the rig 10.

[0024] The sloped ice-bending surface 41 runs from shoulder 42, which is at the edge
of the deck 26, down to neckline 44, Ice deflector 45 extends downward from neckline
44, Thus, when an ice floe, such as shown at 51 comes to the rig 10, the ice-bending
surface 41 causes the leading edge of the ice floe 51 to submerge under the sea surface 12
and apply a significant bending force that breaks large ice floes into smaller, less
damaging, less hazardous bits of ice. For example, it is conceivable that an ice floe being
hundreds of feet and maybe miles across could come toward the rig 10. If the ice floe is
broken into bits that are less than twenty feet in the longest dimension, such bits are able
to pass around the rig 10 with much less concern.

[0025] In Figure 5, a conical piled monopod, generally indicated by the numeral 60,
has been pre-installed to the seafloor. The conical piled monopod 60 is a structure that
may be used in ice-prone, offshore locations at much lower cost as compared to a
conventional gravity based structure (GBS). A conical piled monopod 60 includes a
body 65, a base 67 and a top deck 70. The base 67 preferably has the form of a flange
with holes or perforations spaced around the perimeter of the conical piled monopod 60.
The base 67 is arranged to rest on the seafloor 15. While the conical piled monopod 60
rests on the seafloor, the weight of the conical piled monopod is preferably carried by a
plurality of pilings 68 that are driven deep into the seafloor 15 and then attached to the
conical piled monopod 60. It is typical to drive the pilings 68 between about 35 and
about 75 meters into the seabed to permanently fix the conical piled monopod 60 in its

offshore location. The pilings 68 are typically strong, but hollow tubes or pipe like
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Wi th much,dess FRMeekEist toppling over while the pilings 68 at the far side or back side or
downstream side of the conical piled monopod 60 resist downward motion that would
allow the back side to roll deeper into the seafloor 15. Using such long pilings provides a
structurally efficient base for year around operations in an ice prone offshore ice
environment that must resist ice loads that can be quite substantial. The pilings act like
nails that hold the platform in place and are structurally more efficient than in the case of
a GBS where resistance to overturning is provided only by the size and weight of the
structure.
[0027] The length and number of the pilings 68 will be dictated by the magnitude of
the predicted vertical and lateral forces and by the strength of the soil layers into which
the pilings are driven. Preferably, the pilings are strategically arranged around the
periphery of the base 67 to provide resistance to sliding and toppling forces with

maximum structural efficiency. The base may include at least eight and preferably at



[0025]In Figure 5, a conical piled nonopod, generally indicated by the
nunmer al 60, has been pre-installed to the seafloor. The conical piled
nonopod 6WO0I2812454891uct ure that nay be used in ice-pronePCoHUSENANET®Ccat i ons
at much | ower cost as conpared to a conventional gravity based structure
(GBS). A conical piled nmonopod 60 includes a body 65, a base 67 and a top
deck 70. The base 67 preferably has the formof a flange with holes or
perforations spaced around the perinmeter of the conical piled nonopod 60.

The base 67 is arranged to rest on the seafloor 15. Wile the coni E%I piled
monopod l§8strlésnilingsn aRdhBp de a5 M5By 3s CRPIlRgSgATouBY thererphaiveatia hered theopod
is prefe y ! - 34t o Argediinisin seep
into the&zg@gf?g%%ﬁ%eggtg%m?hgﬁﬁlgﬂc ciy"lnedggrtegﬂet E)Q (ézocﬁ?sé%ljlq@’%iel edem)nopod 60. It

i s typi calisté® vabrk vegettee tpirdsin dateBs fdre¢swndnsuapant the3doninadl pdéd atongpodvéd.er s

into th ed tly fix t i I il 60,.i it
of t shor STHOBLTEBHE SR It & EYp LARISE B S oot SHETBR Pubes or
pipe i kﬁre?i%fe'f:l‘l&édé 288 tHd\enplchhidbRrikQAD MR 031, A PDHRUI Hifdan¥RId 60

structurall'y efficient arrangenent for a permanent platformfor offshore
hydr ocarisshown a$ fii eightasidedoiaeted stiustire patr arquod or cit¢idarionfigyratipminay glso

relatively | arge, dianet of ,between and -3 ters wt -l i ckness
of aboutb%e?“glogﬁd’c 1 ‘%{315%14 {}Iaﬁneasﬁrugév%ﬁ? (%cg?%lft%{ ﬁ%s\@porégfggrﬁ |Ohvh%g{n%on i's
that wi thx,téiguy@i @h 19fsidebgreferivtpdll Béihgdquad MOPiRkEn6idn U Pokietle bynitile
pilings 68, Tittle or no seabed preparation is necessary prior to

i nst al | apilesrmennpod §0tineynanetsisel t here is any seabed preparation, it is

pri nci pa o] I t j i:le pod 60
bt o a6 (10E8E (THE DRy 5o U o RS mbBuRflop BEEANS CRbedt 1 thelRhRD

mat er i al qirfage MQtthdtidcednds fionbbelowcihv ateshrfand 12aplaboedthal sch shitfaceel2 smheri al s.
[ 0026 Wth the conical piled nongpod 60 supported b he _pilings, 68

pr epar at ih8h 1¢5F 1p HBe s8ar Padiculegy ﬁﬂ%ttnél 1%t i HRAGSP &’ﬁeg@g’nﬁéaﬁt e 8¥PRinopod
60 is maLr C i ' t-he pgaf loor and
firmy ai{lltE gg%ﬁeggﬂ% g& tﬁﬁg ?;sgh%k%,% ejtti)i éélgfgﬁlin%ts? %%egg%défﬁgﬁﬁg}esﬁlgc?t%? (a)

f or ces tthatconizalsledtmastpodé® socthat iceléroad amyditdetios evlllcoe, in(objonfast véd t hat
cause strug{oltdre t o, overturn, such. as %orﬁ%s act{);g sever al . net efs ove the
base of ey 3dhe AFaeNERPIEAEAEE {ratl TGS i EEPP e R B drh

upwar dl y. /86 SOWENRE @ Yee T819isE & HeallgR bl BEkd td/RVESiAk 8N BredRMBVIAisTDL i On
or novenent is’inportant in resisting toppl ing forces that may be inposed
by ice. tpeally lbetwgsne® degredseandr chtlegrieefelrom thhdotigantehpndiosel Praderablad 60
resist lifti forces that .ice y se 0 e t i resi st
toppl i nga]%ﬁ)\}lés g \ﬂﬁgllegs TR § Flllfnr‘}ﬁ%nq%8 %{tr(q%?lhlecefcgthrJ gaépec%r&ggl?k%sfglghgtrheﬁ

downst r eqay stsldahe thogy @anidgiaén pi ltkel seoapad o6 Gvinsi Stovdohees-ehgapinigon t hat
woul d all ow the back side to rol dee&gr into the seafloor 15. Usi

.Sl di : g such
| ong pi | suise g2 S epaicahpided erenod|ingludssta RO tREVFFEe Q@éPUS§P%%}Lale
operatiops,i,n:an. i I f s i [ t iagsh ' ice
| oads tha y};‘gﬁ ee‘{ggg‘i“gé&gﬁcﬁg{zan‘??gﬁf 7@&3?9?&: t?ﬁggﬁ{a%c%&ll}?i%l nai ?iﬁ%ﬁgsp hol d
t he pl at fay e equippateithadriflirg tsiplacd for dtillingmany weélisi ci ent than in the case
of a GBS where resi stani:e,t overtclllr6@i ng i‘iﬁ rqvi ded onI{ 'le tFe .Si ze and
wei ght of00RRk stihgctaniea! pilgpzr9nrRed 1%8nigths nHﬁlnf}_é‘i‘t‘Hf’ YHEART ARG %68 wi l |
be dict aﬂﬁ%n@%ﬂ&ﬁie@?@'b%hﬁ%%n&fe thd127 P hRfr6 h&dss/ eWhile VeindNerge @B sBbné,0r CES
and by the strength of the soil Tayers into which the pilings are driven.
Pr ef er abbye adveatagk|dfregsonicad mledanenprod| dver ar gravige dasedosingtwrdids ghat iibiser y of

t he base 67 r,ovi de resjstance to. slidi nd_toppling faor Lt h
nmaxi num %‘?‘]’effég'uﬁ%h%reﬁ WﬁligEL&/ mo’f%ga‘%ﬁgl@rlﬁ’agg]sﬁﬁ’l Rigd 1§t al1yg‘§’%1ier élglg Spﬂn%'nd
pr ef er abkyli@talldseasdteridd iPigdehdtaly ndndeddedtfor ascomay pasd @doridpbd.ngWhil@ound
the periphery at a spacing that would maxim ze structural effigciency and

create agpvite hapeds steyctuip OB Hepigalhbaps afdeasitis ok from8ral oBas(Mefo O esi st

| ateral forcessand supp i i i 68
typi cal | £Pn8>e< Srg® 58 \E/Ié ﬁfe@gﬁ%og%%ﬁ%bee?éﬁsl n{?%@?ﬁg’%goég@é%mggﬂ’gnd8ik‘ﬁ8‘%on
predi ct eghdupadis @adedht SiffeangtdBS hanhthaid siliddmlladt tb hecrsaselits Weightconi cal
pi | ed nmonopod 60 is shown as an ei ght sided tace,ﬁed ‘structurfgﬁut g round
or ci r cuPEVidegissisignreatol DNt EsUsENG mBYJPaE Pilgs T PREFet BUMERER: t he
structure be faceted for ease of fabrication having six, eight, or even 12
sides, preferably all being equal in dinmension and where the conical piled
nonopod 60 is symretrical. g



100281The body 65 of the conical piled nonopod 60 includes a sl oped,

i ce-engagi ng surface 72 that extends from bel ow the sea surface 12 to above
t he sea swoRaRAHsPisuch that ice in the sea, particul ar PETUSRELLIOATFTS Ce,
engages the body 65 at the sloped, ice-engaging surface 72. The

i ce-engagi ng surface 72 extends around the periphery of the conical piled
nonopod 60 so that ice fromany direction will come into contact wth the
body 65 at the ice-engaging surface 72. The sl ope of the ice-engaging
surface 72 causes any sheet of ice to rise up the slope and bend to a point
of breakhagoaivdl pded ypinopdd YO aaxwbe rdesignerb i gggn dightgoweieht: edbe flighigrt he

hor i tal .and f bl b 5 f ' Br ok
o churieastL a8 opRaLIEeE oty nef ot Hafifae BRSO R, FRElsgRgL ang ST

by the s@mspstidiRRt cqf, NdtNidcludhgVehet loevel ¢astallgiagi cogt sue ftactke Aoidné siteni cal

pi | ed nonopod includes a shape to turn away ice that ushea faII tﬁe way up
i ce- engaepajaten peste foropreparing. the 7safleorafor ahlargeo GBSt sysian @gfifan thephighq
nonopod 60 [ RPSEL kkling tenplate for drilling nmany

wel | s. 1%6'?@%%%%@%%% p1 Yggggdng)n%{ggg 60 is a substantial structure

typi cal | poBeyvi ngviiledomiuas pided mbnoteclk 60 dydiereguipped withaandericknatdenystessr osss.
Whi | e belng | arge and strong, one advantage of. a conjcal .pil ed.nmngpod over
a gravi tf}m’g’ég% %?I}Sugleﬁﬁ‘é_ai@skmfng?ffvt%% “@gﬁé?‘h"‘f S}“ﬁ?dgﬁ)f 892_&’ ARees §ht"or nore
parti cul gr ko g@dﬁbf\(y odRhayPbe §iePInRaBEmBIR hAG bF BllirseRdvikh Bt baasigs
material Is ggner al f not ‘needed for a conical piled nonopod. Wile a
gravity dhasiedaknedtio endn@B8)the gt savihgs feaallahel dniding reliedt egnproent and

tonnes/nB to O. tonnes/{ nB conical..pjled noj \V C ted to
be. 0. 20 DS/ FRIBNINBREh e G piRHoE B R i P 8y G M
sol i d baycask riq 0l f6¥iBaSRIditichaledsg baving® iRtIRN iderig @odssicaneesianily hindi tog and

overturning. By using piles or a cluster of pilings 68, the Q%ni cal piled
monopod &Otaveed dyeaydsshefied sign ofeicen Motghwadls mgs Badrilloghgey yephtdh eiSity of

ical pjled d | | g [ d
£ anspor valt A8 TERAP R TR of sBh IRt PG PN BFRRECIANGRY GO | e

avoi ded gddee preparation costs for preparing the seafloor for a large GBS

system and for the high density ball gst terial often dl%e(g.. ho a %S.
[ 0030] Whl0081k oniWih thsi qoaisahpitrsiyaeroned ofdiefdo e daar la- e Filling Fgdl and
systens f{ drjLli I Leqi SHayd ' weilits siga be
drilled %@(J%S jma(%i-sﬁ(%m)r{\?llé @éur%gag%ﬁ?tggff gfpggaan%vﬂg?i%ﬂgﬁ%%?% be si ;elg sonmewhat
snal | er mpdogfd €y sewhavi Riguredst Insane pagiscudar aspece of lenpresemdinventioreatei on t he

cost savings for all the drjlli rel d ui nt _and systens. illhin
wel | thr @hgﬁ5teﬁ@néwﬂi0¢‘é$mﬁ} g 41’8&‘?8%‘6‘3{ Pﬁﬂ%ﬁ%uggﬁﬁm%“f‘ﬂﬁx 3‘% ﬁﬁ %e%%)‘r’?ri g sgch
as rig 19?})5 Yd 868 2844088 The &fdal ?}ﬁ&i Rfopdd M@t dlided todscl RS stkets
necessari ave to be towed away at the first sign of ice. Mre wlls my

be dri || ea tipetopyefahe wabisty Saand kadd wopldsy byi dasps 78hathusathestigy0 dh peavidedon

| onger intp.the fall when other dril.l riqgs are | .gone {(: t he
coni cal ﬁé‘ﬁ’é‘@f‘aﬁﬁﬁ%ﬁ%‘:%@ fr\(’)}’g&e?to{’¥ He 88 Sl‘P?ob rat?%ﬁ?m%ngo a‘?’el[ P?‘ﬁ%%vﬁ‘?eg 10
noves i NpRS SO WThis rfangéténtShas ides @leseribed tad adriAHabdSvuket’ hiefemgly tdhéheconi cal
pi |l ed nonopod 60 as shown in Figure 6. In one partjcul ar aspect of e
present raprantn dobarldick iserting hiscpeage iyo ddknotholsinghg Bog o ?tﬁg iz¢ hpnsstfe
pi lings 6§.lt gub?n Sv%ﬁagésed to the seafl oor 15. Spud cans 28 closest to the
coni cal Slilfg I}}Dr‘ff’t)po 60 are aligned to set into sockets on the top of the
tabs 75 ppud2hel donde Rbaeed iy the 3sgets! e [BRulS dfftbe idegwibhy dribingwigléd,
addi tional resistance to povenent by ice .gr ?Esure by attachi.gq) t%ltﬁe
coni cal pihicavibbroprsatructed sroneen by cementigual feasforsskmpgiay WL o8 A0l
Socket " Q1O t ay .k ] i L R GnPRY theatd Nto a
ot hol o TSphd Hiuled £OTEAR MBubb ROl e, LRPRIGH MnEnERS hR

present themselves, the ice-worthy drilling rig 10 has the option to stay on location,

suspend drilling operations and assume an ice defensive configuration as shown in Figure
7. 1In this position, ice that comes into contact with either or both of the rig 10 and

conical piled monopod 60 will be broken up and directed to pass around the system.



[ 0032] Once secured into the sockets, the legs 25 of the ice-worthy drilling
rig 10, which will be constructed stronger than conventional |egs for

j ack-up rw@01¥dsusdbe able to withstand limted ice threRCI/USBIOMOYBTS in the
event that nore significant ice threats present thensel ves, the ice-worthy
drilling rig 10 has the option to stay on | ocation, suspend drilling
operations and assune an ice defensive configuration as shown in Figure 7.
In this position, ice that conmes into contact with either or both of the
rig 10 and conical piled nonopod 60 wil | br oken up and directed to pass

b
around tYhes yhst iseis abatrs drilingjraey T%UIaﬁé%d",%eHFli‘q 1op hgearass tPe iR tBndiBnhen
the ice CONBS iclk, i | 0
| ocat | ont ey e AT FeT GG Soand | bortch M R it UANRMERaSOT iR
20 (as Wthpe af ti(ljé ﬁuBtZOS(:gt\ﬁéll taldts qmrmgihme?atimevmﬁwwen@ndh@ mdl:;htciahglg .
capabilities _and expan the time window for dgrilli .t hat substant.i a
over s copeBiings andenoniel ben et i ey (ol sitsPRief e R 1Y 10
sets up 81%9183(%%%% gg?o O{Vhtilﬁ‘?%i:s%?&'ér?ed)fha{ € 01 & yPAdjRLNNBROFRAHe &feeshown i n

Fi gure y roac m any direction as indicated by 20A.

[ 0033] Thef thelkbni2dl pileéhemapdd ahstovar ihdigured, bat may appseasbdrasm ape dirpiion
provi des the, adﬁ\@n?ﬁ es of a circular or oval shape, and may be | ess
expensi v& POICREHSY The plates that nmake up the hull would |ikely be

formed Ofgg@k]a_t sheehdl 20Grserabliahas AgacRdd sendlitsitidshape dmprirsedes dgnent s
of flat terial such as steel would likely require |ess conplicatjion. The

i ce- br easdvagtages pheeinalar @r pvek sempl gnderesrhe 16 PERESSIVAHBFONSIUFE nECer s

above the water |evel, . .,rec AN t r iyf wn wth
e andates oftena i ok REAS0AN IR oAb b SleBishlitich (R APLRRNT
| evel acqawiRealoffrisee sédnnats bhalat anaerinlisueh tabi sedel ovoutidtikely rdqagedesshat

extend well above the sea surface 12, but since the hei gw of tr‘f({shoul der
42 i's wetimplisatient hEhes ig-tyeaking surface wruld: preferpbly etends 3yfeppt BROUE Ji¢ed down
as they co i ' o &hSR0E ahd @Bwnivieth daek 21 at
the top @F&%%%gltﬁeo%ég&%ﬁ’gg%ggg?é@ %ﬁ%ﬁaﬁﬁkﬁee thgﬁ\?/at erwlni ne so that
waves ar gnd\Gftorasl @ntl opsvhas athers snflueecateck Thshggith abovee tHecwa®s leyel

preferred to be at .| east to 8 neters above the sea, surface,.12.
Conver sepgrommpdatesdgg fipes that g %‘l'tﬁfﬂé‘f:ﬁé’ag‘?‘ém%éf@?s ﬁ’@ﬁgﬁeﬁ?t‘%llé‘%ﬁﬁ? 8% bel ow
the sea ?Tel"érsfu% e 12 ﬁd_l?_ ﬁﬁfé@%ﬁé i drand shdigddre® klvrgsabove IR@sda duRfate up, i nt o

e

nore harniess bits. us, ul'l 20 is preferably in the range of 5-16
net ers i thehell géet fléasomillt beefoi¢eat dofn hothepeoms inteecanéask w2, thesigel Gor 8f éheabl y

8-16 neters or 11-16 ters. [0 t ul I 0 egs 25
and the Baé’é‘h}“i’i‘ﬁst%? %e‘fl‘;ﬁo?}dﬁe W&ﬁ O&ﬁé‘% h«g{/igq?eoug%ﬁ%gagtegﬁl@oatbt% ﬂ%h%f}%?tgggnéar e

Wi thin t Gepeia0at & nef atiBeo Wash Habie®t decld5As qudthaie ddek JScie pidforesd are | ess
likely to contact the legs while the rig 10 is in its defensi i

condi t i ohe corigasr tet B onetals dtoyarthe meFisyiiree B2.arfePnysre s negl i?ls' 2 is
1SR L) 8 BLEREL ok 1 s g s e shand o
If rig 1@oeaf Buhieficknt P iftol ibiengarmdes dits. BBhuasthkiltulll 20 asprafenabiy g thehat
brovi de. sangeraf 3 Kameiasn Batghn§oBGRE R of BORHE if MLOTAL. mote pretetably © O
8-16 meters or 11-16 meters.
[0034] It should also be noted that the legs 25 and the openings 27 through which
they are connected to the hull 20 are within the perimeter of the ice deflector 45 so that
the ice floes are less likely to contact the legs while the rig 10 is in its defensive ice
condition configuration as shown in Figure 3 and sometimes called hull-in-water
configuration. Moreover, the rig 10 does not have to handle every ice floe threat to

significantly add value to oil and gas companies. If rig 10 can extend the drilling season

10



[0035]In closing, it should be noted that the discussion of any reference
is not an adm ssion that it is prior art to the present invention,

especi al Iyoan12/os¢f9¢r ence t hat may have a publicati on daP€TASREN/ 051388
priority date of this application. At the same tine, each and every claim
bel ow i s hereby incorporated into this detail ed description or
specification as an additional enbodi nent of the present invention.

[ 0036] Al t hough the systens and processes descri bed herein have been
described in detail, it should be understood that various changes,

subst i t ulty amlittle ana nzinths thativendd baa fifly nesgat IRRIAYRIRCIY EPSANRG 16§ PERTSATEdpe
spirit an cope of the invention | . ol l owi ng clai ns. Those
skilled ?‘ﬁi tﬁ?‘fgpoé? Pmr\'r’i'af{fI3 %‘/eer%fiefaec?stt) S%t%rtﬁggélteﬁggop@éf@rﬁster% enbodi ments and

i denti fyjgoséler Wafosing, i douldche hbrdithmeht idiseusshat ofuiey rudéremscastor s
descri bed herein. It is the intent of the jnventors that variations and
equi val eastmissien thas i iswnsier jagrodhe pigsei iRveniensewseially apy gefereneqthal May e t he
descri ptyi.Qn, t r.aw : & edqt 47 b ndeh cope of
the i nvellﬁa%(?n@% %get%ﬁln%agg?%ﬁﬂ?\kﬁg% C|a?€i Qgt?]fsyébipﬁteae&r@é tttge %H%{Sm{lg? g%% as the
cl ai ns beidowvenyd clainai beleguiiy aheettys .incaChdhteB intd tystdemiledr dehciipliomgorand
produci ng hydrocarbons |n potentjal i conditions.in of fshore areas

conpri si frpﬁ?lﬁﬁatﬂ‘?‘basﬁ‘é\ﬂdﬁ&‘o&alf‘?”6'?0&1;“?18‘?? ‘ﬁ@i‘q PIGPRIYCRRIYt  vel y flat deck at
the uppe fti | 8¢ \eQ&tiveh aReeiR IhaRd bédheddseMsid Rortion
t her eof @Rgekxtgﬂﬁﬁﬂgg333?&3?3??”&%@“?%&3&%?} around the periphery of the
hul | whedeait, hestionél be nodargjosch thae veniaus ralienges osnbatituiensa and aki¢rationg|danrhear t he

| evel of the deck and extends  downaward near. t he botit 0 ;an

i ce def | '®8Y§ Pi"dt%ﬂ'dtr ??Q?ﬁt“@)(ﬁBﬁ’dflﬁgSpé?V%ﬁrhddg?Wg Ao F&BY%“&‘O% 5 %%énggt olrt#eof t he
hull to gibefte cEEn&r OUResd RRillkY! in @Rd aROimayn@er ailbeohstully @t be@sted hree
| egs that are positioned within the perinmeter of the bottomof the

f1 ot at i oembegdimeniseandi identifi athayswansetoaprpelirgeidie tipvapsion jthatete wet sxgctly s

seaf |l oor ;so.th t.he (i al: F ext end
o the s habhenily RIPHTNTE of SRSt b B SRR R Ry ROM BE B, PV 0L
of the wakedtionadid vathirthé-soppedsithe eladins odiiketthel dwdctipti@q absttaeg anddiaotings i ft
the leg fromthe sea bottom so that %qf jce wortq% j.ack-up .ri nﬁéﬂfloat by
the buoy@fdiptdp tenesediol limidthe seppe Al theelfyeriiiin L5° theendal i SBFC Uit Ypush
the hul . parfti : i floes threaten the rig
and ful I?P%S%aﬁﬁ%’%sémﬁ%rtﬂ%%ﬁﬂ? %éggw\gﬁ%;ﬁgel%?%@%and a conical piled
nonopod having a body with a base at the bottomand a top deck at the top
wherein the base is attached to pilings that are driven into the seafl oor
when the conical piled nonopod structure is installed for use, an inclined
i ce engagi ng surface around the body extending froma w der |ower region to
a narrower upper region where the |ower region is below the sea surface and
t he upper region is above the sea surface and includes tabs with sockets
arranged to receive a foot on at |east one of the legs to be attached and
held in place for drilling through the conical piled nonopod;
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wherein the rig is arranged to lift its hull out of the water and dri
t hrough the conical piled nonopod, |ower itself into the water to ass
i ce def erDwe1205489i on such that ice would contact the PCEABRNAIOATSH
the rig when thin ice is present, and be noved away when thick ice is
present. 2. The system according to claim1, further including a clasp at
the sockets that selectively holds a foot into the socket and, when

desired, rel eases the foot.

wherein the ice bending surface of the rig is slanted upwardly and
outwardly froma smaller dinension neckline to a |arger dinension shoul der.
4. The system according to any prec@ﬁﬁ#&sclain1 wherein the ice bendi

surface pf thg &i @n{aﬁrq{?ﬂﬁrg’ rgnﬁci bf@hb%g?‘fgdk&%%n@ it BotbAtiAAricERhRIiIBALS

The system acco

Ing to C

4, wher the angl e of the ice-bending

|
unme an
ape of

3. The systemaccording to claim1l or claim 2,

ng
. 5.

surface of t heffstioge arsas conipresingange of 30 to 60 degrees fromthe vertical.

6. The system according.to.a recedi | aj rein the body, of the

coni cal pil ed®RBABELE & flotgfjo n%‘ﬂg‘f"ﬁg@ rﬁ@ﬁgglg%ggb%cgga?ghedu%%p wgélae cof

structure has a depgi by iQlbdn@mg shRSS arRABURe oi& SRNIREHeAEDS afd ekbdinpst em

according to any precedln? claim wherern the pilings are greater than or
h

equal to 35 meter sdpenhwand

endawardhy, arpyad she tpsppkay ordihg gl Whge

| ai wh in the, pili
bace. o A mot hod IBP<HRE TG SEGRNIoh e o F Rl B R B BE,

conpri si ng:

deck and extends downwardly near the bottom of the hull; an ice
deflecting portion extending around the perimeter of the bottom of the hull
to direct ice around the hull and not under the hull; at least three legs that
are positioned within the perimeter of the bottom of the flotation hull
wherein the legs are arranged to be lifted up off the seafloor so that the rig
may be towed through shallow water and also extend to the sea floor and
extend further to lift the hull partially or fully out of the water; and a
jack-up device associated with each leg to both lift the leg from the sea
bottom so that the ice worthy jack-up rig may float by the buoyancy of the
hull and push the legs down to the seafloor and push the hull partially up
and out of the water when ice floes threaten the rig and fully out of the

water when ice is not present; and

a conical piled monopod having a body with a base at the bottom and a top deck

at the top wherein the base is attached to pilings that are driven into the
seafloor when the conical piled monopod structure is installed for use, an
inclined ice engaging surface around the body extending from a wider
lower region to a narrower upper region where the lower region is below
the sea surface and the upper region is above the sea surface and includes
tabs with sockets arranged to receive a foot on at least one of the legs to be

attached and held in place for drilling through the conical piled monopod,;

wherein the rig is arranged to lift its hull out of the water and drill through the

conical piled monopod, lower itself into the water to assume an ice
defensive position such that ice would contact the ice-bending shape of the

rig when thin ice is present, and be moved away when thick ice is present.
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provi ding a conical piled nonopod having a body with a base at the bottom
and a top deck at the top and an inclined ice engagi ng surface around the
body ext eM@i2atp/dS#89M a wi der | ower region to a narrower REPAIS2018H5BAS wher e
the lower region is below the sea surface and the upper region is above the
sea surface wherein the conical piled nonopod includes at |east one tab
with a socket for receiving and holding a foot of a jack-up drilling rig;
driving pilings into the seafl oor and attaching the pilings to the conical
pi | ed monopod to fix the conical piled nonopod to the sea floor, providing
rig havidg a Thosgstérorachetinghtevelaign 4. fether iipelpding |aalag ak thet sockets dbgler

ti th j.ce-b ' I ' h f
her e the | et kgousaROERR AR SRRERENRRR LT RIS Kok ' e Tevel

of the deck and extends downwardly near the bottom of the hull and an ice
defl ecting portion extending around the perinmeter of the bottom of the hull

to direct ice.around the hull a I g s PRV ast
three Ie%s t hape %Sée%ggﬁqtrﬁilBﬁet% C\[/]ﬁq?lﬂfhr F]Hgﬁpzéwﬁr%{ae{ﬁglrtﬂeo thﬁ%dlg%'? ?r(g?néeo(#fet he
hul I'; j acki nghdeunis Rted §@vardly andentvesdlyHadm atsnablas dinensioh oetklor tbhe
bottom of one of the | egs engages the socket on the tab of the conical

pil ed nonopodlamdtm@sr@rﬁépwﬁﬁ'g feet engage the sea floor or another socket
on a tab such that the jacking down of the legs lifts the hull up and fully
out of the water when ice is not threatening the rig while the rigis

drilling a well on a drill site; |owering the hul| knto t he, wat]gx into an
i ce def ehsi veTbonfstauperr@ag §damhpiecsding Flan.prbdringne irg Rending shiaatlove and

bel ow t he seath%q{é]%geﬁld%%ggﬁgl egtqgasg R3S 16 9PESreYRlcRst the rig to cause the

ice to subnerge r ‘and endure bending forces that break the
ice where the ice flows past the rig; and drilling a well over the side of
the deck and down through the conical piled nonopod. 10. The nethod

according to %h@%}@te?n %&)&(ﬁh@ 1§ BRi U Rnefeifide WnpR JthRe Ricldenamg sufthdrest
the rig is in the range of 30 to 60 degrees from the vertical.

6. The system according to any preceding claim, wherein the body of the conical
piled monopod is at least 60 meters across and the monopod structure has a

density of less then about 0.20 tonnes/m’.

7. The system according to any preceding claim, wherein the pilings are greater than

or equal to 35 meters below the base.

8. The system according to any preceding claim, wherein the pilings are greater than

or equal to 50 meters below the base.

9. A method for drilling a well in ice prone waters, the method comprising:
providing a conical piled monopod having a body with a base at the bottom and a
top deck at the top and an inclined ice engaging surface around the body
extending from a wider lower region to a narrower upper region where the

lower region is below the sea surface and the upper region is above the sea
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conprises driving the pilings having at least a 1 neter dianeter at |east
35 neters into the sea floor. 11. The nethod according to claim9 or claim
10 wher eiwothe/(5¢891bendi ng surface extends from a shoul #€A/USR01A/OFBEKI | ne
and the step of lowering the hull into the water nore particularly
conprises lowering the hull into the water so that the neckline is at |east
4 neters below the sea surface and the shoulder is at least 7 nmeters above
the sea surface. 12. The method according to any of clainms 9 to 11 further
including the step of raising the hull up out of the water when the threat
of ice floes are reufacewher tigisenicak pilsd reenapediipriudes aplopsiome dabavith a9 to 12

wherein the step of driying..the pili . ry. lving the

pi lings having at Y% %ttfoﬁre%lgl%ﬁ?lgrhogﬁ%r@& %g%”a}%gé tdlggﬁ%g%’ers into the

sea floor. 1_4dri\3|i_H% piid Ot EeOscdllog: b anychirig cleapitibg® té ohel Sonibwdrigiled t he

step of driving the pilings further conprises drivin he pilings having at
g p g g

| east a 2 neter dimeperad taiix thesenicd pHed Brogoped 1§ thegeadioors | oor . ~15.

T o 10 O kbl g G5 R RPNk el 2 11
portion thereof and an ice-bending shape along the lower portion thereof
where the ice-bending shape extends from an area of the hull near the
level of the deck and extends downwardly near the bottom of the hull and
an ice deflecting portion extending around the perimeter of the bottom of
the hull to direct ice around the hull and not under the hull;

providing at least three legs that are positioned within the perimeter of the bottom
of the hull;

jacking down each leg in a manner that at least one foot on the bottom of one of
the legs engages the socket on the tab of the conical piled monopod and
the remaining feet engage the sea floor or another socket on a tab such that
the jacking down of the legs lifts the hull up and fully out of the water
when ice is not threatening the rig while the rig is drilling a well on a drill
site;

lowering the hull into the water into an ice defensive configuration so that the
ice-bending shape extends above and below the sea surface to bend ice
that comes against the rig to cause the ice to submerge under the water and
endure bending forces that break the ice where the ice flows past the rig;
and

drilling a well over the side of the deck and down through the conical piled

monopod.

10.  The method according to claim 9 wherein the step of driving the pilings further
comprises driving the pilings having at least a 1 meter diameter at least 35 meters

into the sea floor.
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11.

12.

13.

14.

15.

The method according to claim 9 or claim 10 wherein the ice-bending surface
extends from a shoulder to a neckline and the step of lowering the hull into the
water more particularly comprises lowering the hull into the water so that the
neckline is at least 4 meters below the sea surface and the shoulder is at least 7

meters above the sea surface.

The method according to any of claims 9 to 11 further including the step of

raising the hull up out of the water when the threat of ice floes are reduced.

The method according to any of claims 9 to 12 wherein the step of driving the
pilings further comprises driving the pilings having at least a 1.5 meter diameter

at least 50 meters into the sea floor.

The method according to any of claims 9 to 13 wherein the step of driving the
pilings further comprises driving the pilings having at least a 2 meter diameter at

least 60 meters into the sea floor.,

A method for drilling a well in ice prone waters comprising the use of a rig and

conical piled monopod as claimed in any of claims 1 to 8.
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