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[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.



jack-up or nobile offshore drilling unit (MODU) can be used for about 45-90
days in the short, open-water sunmmer season. Predicting when the drilling
season stwpt2812415¢858nds i s a gane of chance and nany eff @craisasig/osrsdert aken
to determ ne when the jack-up nay be safely towed to the drilling |ocation
and drilling may be started. Once started, there is considerable urgency to
conplete the well to avoid having to disconnect and retreat in the event of
ice incursion before the well is conplete. Even during the few weeks of
open wat yce ) t L gRUiE | hqﬁﬁ?] j - L ing rigs
wher e thzéoé)rs ?I I iJfr(il(gENrEl gﬁgsgsagg gggét’i gérllf lélﬁgﬁmégs 0 g%%ghiug%z-aég P |I%G|‘)Fﬁg rig
are expogphktfoams equippeel with hegy divdt @rd arralerd ge be 10MRred to the sea floor and then to

2012/ 054855 / US2011/ 057324 [ 0005] Jack-, i ile, | f-el ting,
of f shor e HEriPF PP GUaAER TGy oclstariEs HEcAl e s O Lpe goBhaorigrer -
arrangedefg B@r&ﬂ, QT8N Qy b, l%lﬁ‘e%v fhaf:s apshihd gﬂﬁi FJiﬁ_ldaantg fg/@ﬁiti@é{l ét(f(rg of

the water. Hac -up rigs typically incl ude the dr I ng and/ or wor kover

equi pmenateas &yg-bubcaiddgusd matemialsc heligogiga tanding, detlo antl othenrethtedfacilitiengnd

facilities,. storage areas for bulk and Iiquid materials, helicopter |anding

deck and*MRE* ™ el'ated facilities and equi pnent. [0006] A jack-up rig is

desi gned[gouche tARWRA-irig edddidnkd tdBe 0w @BnHe HARMB ity An@Ydcked-up bat ¥at er so

that the wave action of the sea only inpacts the Iegls whi ch have a fairly
12533

smal | cr 8wswaler 59 dhat dhd were gction ofictsse optiy Bnpasts ba yhish heye i feirbut
inmpartin any i e t t ' - Lg. % h of a
j ack-up %P?)f\l/?%!ésfsl ?e?pf)%'%\éf gﬁg ealltgglgi {rglgt {ng‘gelé a?ﬁ%%k%aaﬁwongh%lﬁd&aé&%?@ge floe
of any nsigaificentsmaecment aaphdjakalp Gausiowgvet, the ldgs aIf HpckRap providaditly nore
| egs and/or pushjng the rig off location. If this type. of event were to
happen bé¢igRE agawsgies o refTisisas aind yhise fep of ansprinble diza itcapable g causiige ur e

and aban fﬁﬁé I htﬂ%nt ogsthl ur.
Even a s%ﬂ??% tg 8’0 Og e% ‘%lstsa M@%ﬁ%ﬁsret >1/l %S%&%ﬁag%#eﬁﬁhgttﬁ%@gfl and
gas i ndusvany wet®td happee dpafoa¢ dresdriltidg toperatienspwbiei smspdnd6d ahd uisablosweard t i S
det erm ned, t hat, a ,pqtenti al | of ftable well has heen drilled ring this
short se&dgbangog fegp gj’_é?fnpé‘il i% by‘%agaéklmb b"é‘gu‘ﬁ?‘?lg rP°§§}g{ye‘ﬁ‘i°uBr %glleﬁiq ar
struct ur gmAMYisR&rRGSHNEaKl @h@%l&asr WAcdPRbRER he QAN addPbad MudtRN Yo BELCESS

of drilling and producing the hydrocarbons. These gravity based structures
ar e ver yrdgalagass anditovibe puldigpensi ve, but are built to withstand the ice

forces y round. . . BRI EF S R T DI SCL
[ 0008] TEOATent TS HR5ed fradstsrarincs g3 PG, BORHEI EoTER A Thp i g
for dril Qamg this short season, a very large, gravity based production system, or similar
' 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.

BRIEF SUMMARY OF THE DISCLOSURE
[0008] The invention more particularly relates to 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 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 along with 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. The rig includes at least three truss form legs

that are positioned within the perimeter of the bottom of the hull wherein the legs are
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lce pr O”ﬁm%f T Srhe invention further relates to a method for drilling wells in ice prone waters.
The method includes providing a flotation hull having 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 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.
At least three truss form legs are positioned within the perimeter of the bottom of the hull
where each leg comprises a plurality of vertically oriented posts connected by cross
members and ice shields are arranged between the posts to protect the cross members
from ice. Each leg is jacked down in a manner that feet on the bottom of the legs engages
the sea floor and 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. The hull is further lowered 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.

The water is agitated near the legs and reduce issues with ice near the legs.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] A more complete understanding of the present invention and benefits thereof
may be acquired by referring to the follow description taken in conjunction with the
accompanying drawings in which:
[0011] Figure 1 is an elevation view of a first embodiment of the present invention
where the drilling rig is floating in the water and available to be towed to a well drilling

site;
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DETAILED DESCRIPTION

[0017] 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.

[0018] 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 which is used to drill wells. In the
configuration shown in Figure 1, the jack-up rig 10 may be towed from one prospect field
to another and to and from shore bases for maintenance and other shore service.

[0019] 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



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 poverni2Als48sse conditions; [0014]Figure 4 is an emCaged1ossgaent ary
el evati on view 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 atop viewof aleg of the drilling rig with a first
enbodi ment of the leg ice shields in place; and [0016]Figure 6 is a top
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general | Xssum?ng ant iged dcl:jl%nstigg hull-in-water configuration as shown in Figure 3. In Figure 3,
ice tends to dampen waves and rough seas, so the sea surface 12 appears less threatening,
however, the hazards of the marine environment have only altered, and not lessened.
When the ice-worthy jack-up rig 10 assumes its ice defensive, hull-in-water
configuration, the hull 20 is lowered into the water to contact same, but not to the extent
that the hull 20 would begin to float. A significant portion of the weight of the rig 10
preferably remains on the legs 25 to hold the position of the rig 10 on the drill site against
any pressure an ice flow might bring. As shown in Figure 4, the rig 10 is lowered so that
inwardly sloped, ice-bending surface 41 bridges the sea surface 12 or ice/water interface
to engage any floating ice that may come upon the rig 10.

[0021] 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-beﬁding
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.

[0022] In Figures 2, 3 and 4, the present invention provides a first additional ice
defensive aspect where air blower 35 is arranged to blow air down through hoses 36 to
the spud cans 28. The spud cans 28 include holes or diffusers to release air bubbles to
agitate the water around the legs 25. The agitated water is stirred to prevent ice from
forming on the legs and creates a natural flow away from the legs. With the gas agitation
system, it may be practical to maintain the rig 10 in the configuration shown in Figure 2

when ice first becomes a concern rather than immediately begin the involved process of
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feet 26 of the legs may be arranged to connect to cans 28 set in the sea floor so that when

an ice floe comes against the ice-bending surface 41, the legs 25 actually hold the hull 20
down and force the bending of the ice floe and resist the lifting force of the ice floe
which, in an extreme case, may lift the near side of the rig 10 and push the rig over on its

side by using the feet 26 on the opposite side of the rig 10 as the fulcrum or pivot. The
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def | ect opedofnep@TbhdcPhet ié ﬂle%ﬁw tHOWN1 DO @ﬁ‘\%l?as 1|t53§treﬁé,th5)9{a¥ Bf@vﬂfes e hull

20. In an optional arrangenent, the turn the bilge rs"the flat of bottom
at the bbendeng anddreskingenpebibitienf | ect or 45 [0025] To addl tionally resist the
forces t n i na 0 t .26 aof the |egs
may be a@gﬁged ﬁ% céﬁggargfflé?%}c)y ﬁ%s 342 g}uitégl eéla Slilats% oYt Wehen an

i ce floeadvanBgesn@fhnSiculadf®ricsat blfaﬁel agl ﬁias/flfé%séléxpetnbﬁe|t69>%n&54c@0t1%| l'y
hold the hull 20 down and force e bending of the ice floe and resist the

lifting Platesdhagmakigain the huflouowiailikply b%foame@;af flehehestssnd seethat| the entitge near
side Of LRl Lob{brBd s Bidhid 539 thpf SncRARE APh b el Yol 1S ERADE Lget 26

on the opposite SPd um or- pi vo

t he sea édnmdicatior Kﬁ(ﬂ/\/[cefbrmkimg'lenrf@q&p{vbﬂlalt pefigatin dexidi@ hteRbhst28b0u0 v
i ncl ude apg riate conn ons to,attach and rel egse fromthe cans, as
desi red. ™f B&%]OVF tharwatey e;YP BeAnepizig tat water fexelsshitt up agd fdpwmvith tides

convent i gRlsiBRRN aM@RL férhaps other influences. The height above the water level
accommodates ice floes that are quite thick or having ridges that extend well above the
sea surface 12, but since the height of the shoulder 42 is well above the sea surface 12,
the tall ice floes will be forced down as they come into contact with the rig 10. At the
same time, the deck 21 at the top of the hull 20 should be far enough above the water line
so that waves are not able to wash across the deck. As such, the deck 25 is preferred to
be at Jeast 7 to 8 meters above the sea surface 12. Conversely, the neckline 42 is
preferred to be at least 4 to 8 meters below the sea surface 12 to adequately bend the ice
floes to break them up into more harmless bits. Thus, the hull 20 is preferably in the
range of 5-16 meters in height from the flat of bottom to the deck 20, more preferably 8-

16 meters or 11-16 meters.



drilling configuration as shown in Figure 2 to a hull-in-water, ice

def ensi ve configuration shown in Figure 3 may require considerable pl anning
and acconwoaatzosgssdependi ng on what aspect of drilling PETAISQ@IMAF324 t he
time. Wiile sonme equi pnent can accommodate shifting of the height of the
deck 21, other equipnment may require disconnections or reconfiguration to
adapt to a new height off the sea floor 15. [0027] The ice-worthy jack-up
drill rig 10 is designed to operate |like a conventional jack-up rig in open
wat er al I ve
p05|t|onﬂb29fthéﬁg%%&gc q%l&ﬁﬁea%%g%%% |ongpﬁqb &ﬂngp%%ﬂﬁPgﬁig@i%h when
wave act then ahecanesied te crcann20 hie wishihhke gér&petepibf thedchddflectd 46ao thed | as
its strength) that provides ice benqt5 %&breakln capabilities. .

[ 0028] Th&CHEE Hlog® agsy @ﬁ%hhﬂwowézgtaatf e thoris & dotn Jéﬁéﬁ%nslﬁ%ﬂce

provi des d (o V, 1
expenS|vghggugbﬁggéﬂg?ing %q%%g@égiﬁﬁ @éngQ%kLE&?ﬁﬁnﬁﬁpﬁnﬁgﬁ?gqpnﬁﬁﬁy be

f or red oorffigatatiohe eMoranvelr, he trigalO tdhes sott have ot handteueery depflos dlwestetpnent s

f flat h t, I d 1ikel ire | mlication. Th
ce. br eaRPHGCRHP LSBT ERdBmpEit e lidia 0 PRSSTSREBE ATt ier s
above thgy YEL@IE ab ﬁ\ﬁ%nth MRAQAAIIE b e fhaterd@t BhplofMALE i Bbtht iddprachrdwn with

tides and storms and perhaps ot her |nfluences The hei ght above the water
| evel acewhihogfire pravide 4 vorgseal kst saving benalis ta hiedidustryhavi ng ri dges t hat

32 o woll030Poy dF BT IR BE Sond e JERiLTr A Abrele B Rordi0a Gown

as they gin®BsibRtltat GORIEMr ad fohtht Peesentdinkéhtiol e ﬂeelaﬂ Ry réfdRencé et desk 21 at
the top of the hull 20 should be far enough above the water line so that

waves ar Bavigct Pubbicatianodaie afierdbe gegritidateiabials applisation. Atbe gupg tigs, pach
preferre o} t e s a

Conver se%'df CZ3tv Ergl %ieaé I ;%Efeovy E'| %‘ﬁﬁr eflgé(ﬁgggf%i tljllgga easg#feg ? Qscéﬁ Lo tel's bel ow
t he sea suecifatonl®d dnaddilegubdémbodibenchitthepresat idveasot.o break them up i nt 0

nore harni bits. Thus, the hul]l 20 is prefer in the r e of
meters iwﬂﬁi} ghtAthob‘ﬁli‘ theesysiems Fid Boressi {esored ahfé%ﬂ haye W@esg?'éqdemam y 8-

16 neter . shoul d
2l 56 be. it ok BpuRfsood flaf MR o gR, A A e e
connect eshad® vnﬂneuﬂq départdE fom thiet $pint tud spapei ofether ingéntioneasi defingdfbyetiteor 45

so that e Lce floes e le l,Li kely to contact the |e ile he rig 10
isinit E’flbgné:I%Si 03%8%8?'? eénmcé]# iU L gﬁ afle sﬁqoﬁﬁa}v\l\p agd
sonet i megmBadim@ s iald! idbmifpadtidr w&ysf to%i’aé’ﬁdeoﬂﬂe iMRInEieM Qhat 4rb&iof 'eﬂao]&lQ goes not

have to handle every ice floe threat to significantly add value to oil and
gas conpégscabed herein; glt 1$)th§alnt€®i<péﬂt¢ mﬁ@ntqﬂslthﬂltl viglatieussand epieadents pf the as a

nont h, that woul d ce reas
ond ¢ her SPepITHS R sk PabF et AT Berblod WEAL S PUANRE

[ 0030] | na&hﬁﬁ'tﬂ@be iidedstaolkihnil the soepecdf mainvbllitﬁnﬁll JheShvennionfis apymﬁ@fllgzr ence
is not an adm ssion that it is prior art to the resent inventi on,

especi al Injendag ta g asrtaprckas tha elaims belavand theitgauivelsnén date after the
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.



[ 0031] Al t hough the systens and processes described herein have been
described in detail, it should be understood that various changes,

substi t utwonsi2/e#sssal t erati ons can be nade wi t hout depaPCIrAF0IMOKNRhe
spirit and scope of the invention as defined by the follow ng clainms. Those
skilled in the art may be able to study the preferred enbodi nents and
identify other ways to practice the invention that are not exactly as
described herein. It is the intent of the inventors that variations and
equi val ents of the invention are within the scope of the clains, while the
description, abstract and draw ngs @i?‘m}fst to be used to limt the scope of
the invention. The invention is specifically intended to be as broad as the
cl ai ms bél ow Amdce-weithy gapliupatie farslrilling R bgdiocarhons ingpotentinhicejcanditions ri g
for drilling for.hydrocarbons.in potential ice conditions in offshore areas
conpri si ng: alﬁ?fgﬁléfq%ﬁasrﬁ?mprﬁ%' ng a relatively flat deck at the upper

portion theregffigfbnall R&/ifeAGERAVANIRE d8¢LORATthe RPpbOPEHioR AhdrbsMaridnar eof
and extendi ng downwardly and i nwardly around the periphery of the hull

wher e t he i ce- bendicgpentiage skanee mdngf taan lawenr eation theeeofiupnd rxdgndinge | evel
f the deck d .dJ ‘ f I I
o e deck oo AR AT oL D B Sy e

defl ecting portion-é i‘ng aroun peri om o

to direct ice aroupd-HeheingWhhpaodend fromdar artehef i hull atarl thadével bf @i truss
formlegs that are positioned within the perinmeter of %he bottom of the

flotation hul | whefeskpndigatandy dowpwardhy ngsg e hogomeofithe by up of f the

seafl oor so t t i “%? ext end
to the sea fltg)lgéceangeéeti%%eﬁr%% ?Igrg)ﬁ%lgqiﬁ?g}o%?t t %H%&%f&gﬁ?%%?f3@6@% |y out
of the water; a jatkdipt thearamdabshdil atdeubtwntér thabtll;l eg to both lift the
leg fromthe sea bottomso. that the ice worthy .jack-up.ri fl oat by the
buoyancy of tﬁtele?'ﬁflﬁ?fe%ﬁﬂsspfﬁgﬂ?‘T%éﬁeft@&sp%mef &1@%515@5?@8% ggﬁ'lﬁ’ bﬁ%@ﬂl t he
hul'l partially up gnfheOtitaiin hide WIRESH tHIRBs hieCarfdn@6 td BE Se@upt S thd 9 and
fully out of the water when ice is not present; Ie%tlce shields arranged to

eug

protect the truss swaflopt egshdtrthenrig eayalred tawaglathr sitallow wyist end tadsoagi t at e
the water near t heeplctgrcl’ toaﬁlg ses Hoor arildS xtend %rﬁ’lgr -ocﬁft ?l(laeaﬁuﬁ ggrtilaﬁyg i fully
out of the water;
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;
leg ice shields arranged to protect the truss form legs from ice; and
a gas agitation system to agitate the water near the legs and reduce issues with ice

near the legs.

2. The ice worthy jack-up rig according to claim 1, wherein the truss form legs
include vertical posts and cross members connecting the posts and the ice shields

are positioned between the posts to protect the cross members.



2. The ice worthy jack-up rig according to claim1l1l, wherein the truss form
| egs i nclude vertical posts and cross nenbers connecting the posts and the
i ce shi elW® 202548581 t i oned bet ween the posts to protect PCRAISCI109S732kmber s.
WO 2012/ 054855PCT/ US2011/ 057324 3. The ice worthy jack-up rig according to
claim1 or claim?2, wherein the ice bending surface is slanted upwardly and
outwardly froma snaller dinension neckline to a |arger dinension shoul der.
4. The ice worthy jack-up rig according to any preceding claim wherein the
i ce bendBng sThédee vxthenidek-vprrid aadordindttol @ast 18ort Slaikl 20rwHEREIR tHEtieS S. 5.
The ice worthy jack-up rig according to claim4, wherein the angle of the
i ce- bendi ng sé?#‘h@% SW’sfaqenlst Hanted wgwaptly 20deuteerdie foars smadler [dimension i cal .
6. The ice V‘“B@c?dmé?&%la? errd'nger?s?cﬁ}%h%hpﬁ to any preceding claim wherein the
i ce-bendi ng surtace conprises a plura ?y of relatively flat, sloped,
segnents extending around the periphery of the rig. 7. The ice worthy
jack-up rig according to any preceding claim wherein the ice-bending
surface s a /
vothod far dr TP g ey dackAf e el ) REY Baekihe ey MRt it T #

bending surface extends vertically at least 8 to 10 or more meters.

5. The ice worthy jack-up rig according to claim 4, wherein the angle of the

ice-bending surface is in the range of 30 to 60 degrees from the vertical.

6. The ice worthy jack-up rig according to any preceding claim, wherein the
ice—bendihg surface comprises a plurality of relatively flat, sloped, segments

extending around the periphery of the rig.

7. The ice worthy jack-up rig according to any preceding claim, wherein the

ice-bending surface is a reinforced surface.

10



providing a rig having a flotation hull having a relatively flat deck at

t he upper portion thereof and an ice-bendi ng shape along the | ower portion
t her eof wWNOr2e141s¢sssce- bendi ng shape extends from an ar eRCofUSRé1a/0R3R4 near
the |l evel of the deck and extends downwardly near the bottom of the hul

and an ice deflecting portion extending around the perineter of the bottom
of the hull to direct ice around the hull and not under the hull; providing
at least three truss formlegs that are positioned within the perineter of

the bottgm of At f&nbekdr dMIBELInGBSBrohe %akREREd $8H08 c&hﬂfiﬁhg:t y of vertically
oriented posts connected by cross nenbers and i1 ce shields are arranged

bet ween t he ppswviliegapigphattg & ibtationslsulhbavieg s rélatively dat dpdckt thg upown each

leg in a manner that fe on.the bottom.of {he | egs, engages the sea fl oor
and lifts the hull P?Hfoaﬁﬁ“?{h _%htce%ﬁe%lﬁé_sik%ﬂeearlo'gﬁmﬂﬁqg%’gfp _H‘?Bttﬁ?reo
threatening the righehithe itrBeddifl kBapd dxtéridd Frdin MRl Are®df @hélhuill Inedi HRS

|l owering the hull into the water 1nto an ice defensive configuration so

that the ice-bendi kyekofdpe desk andaextessls dewanardie neaw thébotéera of thef dleando bend
ice that cones agajnst F1g.t the | 0 Sk r t wat er
and endure bendi ngalf ?)cre c&ee?l%?thnﬁgp %@8@%@%@5 %reou etffleep % @%%gﬁh#gb\%goglasf t he

rig; and agitati ngthadiutirto d@adt itd@olnedthethall naduceuridesthehut th i ce near the
| egs. 9. The nethod according to claim8_ further .incl u,di,ng the step of
anchori ng t hePloyiing ¢ leass thiea irpgsoformdegs thitiase ppetiprad witkinflag pairgster ofe

floes. 10. The netfad AGGORAIHIGIOWALAI MBI cFhAT 8 MHEGE B Lh8cal

i ce-bendi ng surface extends oma s sltyep of
| owering the hull ori¢med pestwadmrectedriyy @asd imewlbarsl andcicehickissart awengadg t he
hull into the vvategﬁso that the neckline is at t 4 meters bel ow the sea

| ea
surface and the shBgigert é’oéttst‘l’B%’%?Cttillerfé‘f’%ﬂ%er%%%gopﬁée?sea surface. WD
2012/ 054855PCL R b InQLadis i ik b mahe: MRt E‘éﬁoﬁﬁf&ﬁ{o%ﬁﬂofttﬁe g%x effagel #lgm™ 8 to

10 further including the step of raising the up out t he "wat er when

the threat of ice $daoaoraand Irfesdibe dunll U andAfidiyt did cbfftbe vahter|whemgice s hefe prone
waters conprising hhe, ds% ok f whitk A2 5 i8h e Wl ShnfilsRL™ 1 to 7
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

agitating water near the legs to reduce issues with ice near the legs.

9. The method according to claim 8 further including the step of anchoring the legs

to the seafloor to further resist the force of ice floes.

10.  The method according to claim 8 or claim 9 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.

11
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11.

12.

The method according to any of claims 8 to 10 further including the step of

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

A method for drilling in ice prone waters comprising the use of a rig as claimed in

any of claims 1 to 7.
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