VESSEL OR FLOATI NG STRUCTURE OPERATI NG I N | CE- COVERED WATERS AND
METHOD OF USING I T The invention relates to a vessel or a floating
structure OBeZBMIIAYT4 n ice-covered 5 wat drs accor di ng tRCHFI2010/0350138
preanbl e of claim1, which vessel or installation conprises a hull or
the Iike including at | east one bowlike end or a simlar hull
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accordi ng to tANDMERRBPORYSINGITH 12 of using the vessel or the
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syst ens of thevg@gs@lthem;ﬁggﬂmréudder propel | er devices in
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30 The patent SNANRER(IESEIRFFEDBEIBS 2lang ith Mer¥iad agdiep) h@ﬁeeﬁurf%ﬁ%ﬁ@oﬁ
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2010/ 1031702PCopdra@jl 6¢c@56ihgR: blocks of crushed or cracked-up ice drift easily under the
vessel, where they may damage the drilling equipment and other deviceé
susceptible to damage. Further, the ice blocks hamper the operation of the
25  propulsion devices of the vessel. These problems, as such, can be prevented more
economically, if the floating structure is shaped as a ship, i.e. it is elongated and
relatively narrow, whereby it can be steered against the approaching ice masses. In
this context, the bow-like end or the bow of the structure refers to that particular hull
portion of the floating structure that encounters the ice load.
30 _
The patent document WO 2007/088152 A1 discloses a solution related to a vessel,
where special means to break up ice arranged at one end of the vessel are used

together with the propulsion bodies to break up ice and to move the blocks away. In



this kind of an arrangenment the devices are, however, susceptible to
strong forces generated by the ice and to_ breakage. The patent

appl i cati orWQBPO0B1116964 di scl oses propulzsi on devi ces tRCTHRI201G050138
arranged in the front part of the vessel, which devices can be used
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devices are, h i-bl 0 Y al.SQ:t e
drive the ice Ygg%ﬁi %?&jéﬁgﬁ%& \92?58eq&fcgg}ﬁﬁﬁgwg@ﬁa%%cgﬁgbﬁje %gsé‘lr?gg forces
suggest ed for genfudtehy theded andcipibseakbge.ween the icé and 10 the ship
hul | . The docunent US 3580204 di scl oses an air bl ow ng arrangenent

for leading air bubbles between the ice and the side of the vessel in
order to facil iltatReteHeaprligatian GYORMS/116864] disqlosesepioplision deitieass fo be

It i's possi®l egr@fyed i the tdht Eﬁl‘%@% Vell§el aRRigN 8RR 2n HaAid8 YhGR=Bhing the
adapted on the 15bottom of the vessel, i nstance by arrangi ng

, |, for C ,
protecting ski Y§SSeHPHRKA tHaiee feid; Alas indhis Capr. ity devicss dadigeever. Bscpdle
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t he above-nenti oned problens related to oil prospecting and drilling

activities taking 20 place in ice-covered waters nay be decreased or
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susceptible to damage.

A purpose of the invention is to provide a novel arrangement, by means of which the.
above-mentioned problems related to oil prospecting and drilling activities taking

20 place in ice-covered waters may be decreased or prevented more efficiently than
before. A special purpose of the invention is to provide a structural conception to be
applied to a vessel or a floating structure, by means of which conception the
problems caused by the ice field can be solved as simply and as economically as
possible so that the vessel or the floating structure can be maintained in its

25  operating position in spite of the pressures exerted by the ice field, and at the same
time its structures can be prevented from breaking down.

The objects of the invention are primarily achieved as disclosed in the appended
claims 1 and 12, and more closely as explained in the other claims. According to the
30 invention, said bow-like end or a similar hull portion, in the underwater part of the
vessel or the floating structure, is equipped with means for leading one or several
strong, mainly upwards-directed flows of water towards the ice or the ice field
encountered by the bow-like end or a similar hull portion. Thus, depending on the



claims 1 and 12, and nore closely as explained in the other clains.
According to the 30 invention, said bowlike end or a simlar hull
portion, irWORIOIAHE wat er part of the vessel or the f | RAATVEIZP10/050138
structure, is equipped with nmeans for |eading one or several strong,
mai nly upwards-directed flows of water towards the ice or the ice
field encounte I
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front of the vessel or the floating structure. The flow affects al so
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to make it travel slowly in the moving ice field, thus reducing the ice forces. By
means of the present solution also the accumulation of ice in front of vessels with
25  bulbs, such as tankers, when advancing in an ice lane, can be prevented and the
resistance caused by the ice reduced. The solution enables a more efficient use of
bow designed for open water conditions also in icefilled conditions. The

arrangement does not comprise any protruding parts susceptible o breakage.

30  Other advantages can be achieved, for instance, by directing the water channels
obliquely upwards so that they can be utilised also for steering the vessel in open
water conditions.



30O her advant ages can be achi eved, for instance, by directing the
wat er channel s obliquely upwards so that they can be utilised al so
for steerinyQwed/uss®el in open water condtti ons. WO 20C0F10811050134
PCT/ F12010/ 050138 1In order to nake the ice breaking nore efficient,
the bow|i ke end exposed to the |oading effect of the ice is

preferably sha -hevel l.ed with.r.espect .1 he I I
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posi tioningks, itohe &l ikld ¥ th@viBRInhaldar t he position in shifting
condi tions, production vessels, "slow' vessels wth bulbs attached to
a loading tower in a 10 | oading situation; also the above-nentioned

ships i n anchortrangvedtitd Boh 15d @is@oy aNg rdNBwing dfof:@caftibrlxé: aAliNPSBESequiring DP
senm subnersible qgjl drilli d.. ot her oati ng. structures.

d ng.rl.rgs),. and o Tt cg . The
sol ution may al2thiEyappicirestioningdis. ghifity e AGintyp Meaosttion i sdlngsanditions,
with bul bs. production vessels, "slow" vessels with bulbs attached to a loading tower in a

10  loading situation; also the above-mentioned ships in anchor and during slow
advancing in ice-filled waters, semisubmersible oil drilling rigs, and other floating
structures. The solution may also be applied as refrofitting for existing vessels with

bulbs.

15 In the following, the invention will be explained by way of example with reference to
the appended schematic drawings, of which

- Figure 1 shows the principle of one bow-like end of a vessel or a
floating structure according to the invention seen obliguely from below;
20 - Figure 2 shows the bow-like end of Figure 1 seen obliquely from
above, 7
- Figure 3 shows an enlarged view of the bow-like end of Figure 2,
- Figure 4 shows the bow-like end of Figure 1 seen straight from ahead,
- Figure 5 shows the principle of applying the invention io a drilling ship,
25  which is provided with one shape of the bow-like end,
- Figure 8 shows schematically how to apply the invention to a drilling
ship or to a production platform, which is provided with an alternative shape of the
bow-like end,
- Figure 7 illustrates the situation, in which the vesse! according to the
30 invention encounters the ice,
- Figure 8 shows how to apply the invention to an oil drilling rig, and
- Figure 9 shows an alternative embodiment of the channel
arrangements according to the invention in the application according o Figure 8.



15In the followi ng, the invention will be explained by way of exanple
with reference to the appended schematic draw ngs, of which

Figure 1 shHBQ8010H6313F i nci pl e of one bow | Pke end of a veCIAI200/039138
floating structure according to the invention seen obliquely from

bel ow; 20 -Figure 2 shows the bowlike end of Figure 1 seen obliquely
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the reference nunber 1 refers-to the hull of a vessel or a floating
structure, ich is provided with bow | i.ke end .or. L m lar, hull
por t1on 2 18 ERpiPEIEbE PaYishe Ryinng 6 uRRR R g i i oricnes oa
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for |eading themtowar e ice field encountered by the I ke
end, as sh pialigRs. ot her figures. 10Figures 1 - 4 show only one
fl ow channel 6, which is divided into two branches 6a

The purpose of the water flows is, in addition to assisting with the ice breaking, also

to reduce the friction between the hull and the ice and to provide in the vicinity of the

hull a flow of water, which is directed away from the hull and at the same time
20  tending to move the cracked-up ice blocks away from the hull.

In the embodiment according 1o Figures 1 - 4, above the submerged protrusion 4 on
the bow-like end there is also another forward-directed protrusion 5, the underside
of which is provided with surfaces 7 that slope inwards, obliquely towards the

25 protrusion 4 below. These sloping surfaces are very applicable for ice breaking.
Moreover, the upper surface of the submerged protrusion 4 may preferably be made
inclined, whereby, as soon as the bow-like portion encounters the ice field, one of
said sloping surfaces is available for ice breaking together with the strong water
flows passing through the flow channels 6.

30
The flow channel 6 extends through the submerged protrusion 4 so that the water to
be led through ii, is taken from the area of the bottom 3 of the vessel. in this
manner, the underneath orifice of the channel 8 is not susceptible o clogging by the
ice and ice blocks detached from the ice field.



and 6b. It may, however, be preferable to have a plurality of

channel s provided in the area of the bowlike end, on which the ice
primarily SWORK@a031d so required, in ot hér wor ds dependiaTgFiane/f39638
structure of the vessel, its purpose of use and operating area, and
thereby on the quality of the probable ice |load in practical
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advantage also to a tanker moving in an ice lane, since the provided water flows
tend to keep the ice lane open in the area of the bow-like end thereby facilitating
essentially the travel of the vessel in the ice lane.

Figure 7 illustrates the encounter of the vessel provided with flow channels 6 located

20  at the bow-like end in accordance with the invention and the ice field, seen from
above. Thus, depending on the case, the vessel may hold its position and the ice
field moves towards it, as shown by arrows herein, or both the vessel and the ice
field move with respect to one another, or the vessel attempts to move through the
ice field. In any case, the flow channels 6 that are mainiy located in the collision area

25  of the bow-like end 2 and the ice field and the strong flows of water led from the
channels contribute to the ice breaking and to the moving of the detached ice blocks
away from the area of the bow-like end 2. Then, it is naturally advisable to turn the
vessel towards the current direction of motion of the ice field and/or the vessel in
order to make the arrangement function as efficiently as possible.

30
Figures 8 and 9 show how to apply the invention to a floating structure acting as a
so-called semi-submersible oil drilling rig or a production piatform, which
encompasses a hull 1* with one or several bow-like ends or similar hull portions 2, of
which even a plurality may be provided with one or more flow channels 6. These



provided with a derrick 9 with drilling equi pment and which anchored
to the sea bottom by neans of wires or in_some other simlar way.
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several boR8| i kenceivdsleavithivithe baupeifitle gppetdeindaids., of which even a
plurality may be provided with one or nore flow channels 6'. These

WO 2010/ 1031707PCT/ FI 010/ 050138 nay be | ocated obliquely or

vertically in the submerged part of the installation so that the
strong flows of water generated by themare directed mainly or
essentially upwards, towards the approaching ice field. O said
bow-1ike ends or simlar hull portions 2', one is always
appropriately turned so as to receive the main |oad of the 5 ice
field. The solution according to the invention may, however, be
applied with advantage also in such a case, where the vessel is nore
or | ess surrounded by the ice field and its direction may vary
according to the wi ndiness and fl ow conditions.



In Figure 9, the vertical hull portion 2', which corresponds to the
bow | i ke end, is 10 provided with a nunber of flow channels 6', to
which water is led fromlower below Depending on the angle of .
encounter of the ice and the hull portion 2', these flow channels
together dimnish the ice |oad essentially and thus nake it possible
to maintain the position of the vessel. 1§ The flows in the flow
channels 6, 6' can be arranged to be controlled. all together or

i ndividually, or by desired groups. Thereby, it is also possible to
use the flows of water for steering. The invention is not
limited to the GH¥¥® enmbodi nents, but several variations are 20

- concei vabl e mrthln t he scope of the appended claims. CLAIMS 1. A

vessel or a f l %%se? %F ?%&éﬂn 8’9&"@ Qﬁtlhd"ln r&ﬁccﬁgr\é@ rv?a@lar!{\@oﬁfpﬁsmg a hull

conprising a h I NC
simlar hull pdﬁt FbWC'PQ'HQZ"}E’%‘\/\?ﬂec‘W“‘i e?@&@sﬂﬁ"?’&"{i l‘?B'L(t'PBE d?':)g‘”h'ch s
effect of tige idpesedhiol Be litiiingceteat of the iveswkile the icrpoi thg, vessel is moving,

characterised i ;]:t%"ssegl d fh&f Ai‘#]lsgwq»ﬁi e% cg. Sl mrlla@hulh%rltlorﬁ’%t b9 Nin(Be

2'), In the un el Wat ef provi qne_or
several flow cnmnera?r(pertfétbre hylh i Rroxided mtB\ﬂnaé’d smrﬁ” nEhaneeindS &)

Er opel | er or thﬂuéﬂhéﬁ-@ pfc&)deﬁwm Ipamgin@ns, fa mropslieordhe met(a)ofnr lefdind) drom the
tt' on8, 3 t

20! paneiss bR i .5 4 R0 Bt sk
si nilar hul10 pomwards-qiested fipws ofwrrigs thrang |see *aﬁw flgeeng a8 ar§iiiay hull ‘Portion

encount ered by @t 27 tdwards the ice ordhe Re ¥igi8 BAtoublerdd iy i@l 2Ng Sstructure
according to claim1, characterised in that said neans are arranged
at said bowlike end or a simlar hull portion (2, 2') in the.a %
150n whi ch t he 2.cevesspirmid flapting piryciige aceprdipg tredaim 1. cﬁha'é‘cﬁ"b”&f’l "i‘lﬂ’a said

E tr u;:t Er e accor@eds d4ré aﬁé@eﬂ\lallsﬂa b8w-hltél?rﬁdic:t£l)§mﬂ$d'\ull rpomgagz aan;] the area,
ow| i ke e or_ L on (2, 2 |sprOV|evv|ta
ofs " i ioe R e PRk

subner ged respect to the waterline of the hull,
t hr ough whrch part said water 20 flows are arranged to be | ed.
3. A vesael or a floating structure according to claim 1 or 2, characterised in that

'said bow-like end or a similar hull portion (2, 2) is provided with a submerged part
protruding with respect to the waterline of the hull, through which part said water
- 20 flows are arranged to be led, '

4. A vessel or a fioating structure according to ¢iaim 3, characterised in that said
protruding submerged part comprises one or severa! protrusions {4, 4", which are
provided with one or several flow channels (8, 6.

25 |
5. A vessel ar a f}oatiﬁg structure according to claim 3 or 4, characterised in that
said flow channels (8, &) are arranged fo extend through the protrusion (4, 4') for
leading water into them from the direction of the bottom (3, 3" of the vessel., ‘

30 6. A vessel or a floating structure according to anyone of claims 3 - §,
characterised in that the flow in the flow channels (6, 8') is arranged to be
controlled individually or by desired groups.” ‘



4. A vessel or a floating structure according to claim 3, ‘
characterised in that said protrudi ng subnerged part conprises one or
several protrusions (4, 4'), which are provided with one or several

fl ow channels (8, 6'). 25 5. A vessel or a floating structure
according to claim3 or 4, characterised in,that said flow channels

(6, 6') are arranged to extend through the Brotrusion (4, 4') for

| eading water into themframthe direction of the bottom (3, 3') of

the vessel. 30 6. A vessel or a floating structure according to

aﬂyoneI of ( cl ai rr;s B A wssehar actﬂeatirgedtrmdmrlé hadcotding td c:wy?ne tohecldiihowd « B,
channel.s (6, 6') J] ; ALV Y a0 '
desired groups. %'%ra%;&%%\glggsﬂ&ﬁ %Sea%?? +ré%t°|# ﬁ% idtaghpéétnﬂglg (gb%gr%ﬁ%r{gan gd o
anyone of cl ai ns anchgba.hhracterised in that at |east sone of the

fl ow channels (6, 6') are arranged to branch (6a; 6b). 5 8. A vessel

or afloatin tructure according. to_anyone_ of ¢l ai -7 -

characteri seg 5|Sn #h tvegsgeg{)nﬂj ﬂP%}'\ﬁfaP@%ﬁ? e%ﬁcgﬁﬁ'}?r Bﬁwg?%en 0{ 53[3"?13 8-
provi ded above saihdrasterised indhasraasecad frswayddlirprted pratusiaB (Fldp Raqvidedaabove
?g\)NL l'i ke en_dd( 3) .,saﬁfr}ﬁmetd??bvéra%ugmd?ﬁa itpﬂﬂ'lugfmssflii} gt ﬁg%@ﬂdikle_@ﬁﬂ (z;;sérmrthm the

is provided wi surface S e | nwar. .0 a

the bowr li ke end LE‘E?’SFS\/%F&ES %éﬁ"é‘,‘ |"6ﬁfé‘?'°'b&@t i UPY e"?%’}'“ gﬂ'lf?q‘%gt%amfgs"’pe
notch provi ded wiitwardswbliquely. at the homwelkkriend (3) dowardeeaid lowppprotidsigneidheeihat a
sai d protrusifns rofon Bloviikd t With hRvelledKReredking) surfaces . Is AoMsdS Setven asald

floating structure accordj anypne. af.the precedi ng clains,
characterised in ;{r%tg{ampﬁgi.%ge\ﬁtﬁ? é%‘y&?oe“?ﬁ)' exposed to the | oading
effect of the Ice is 15shaped so as to be bevelled with respect to

the sea level in g hevedsei & b YiohtH @Riciure Aébording’ &5 8§Jon@'ef ahd pRBEdIRY claims,

structure accordi t 0 _anvon he .preceding cl aj char a r

T That he submears e P 5BR IR SAFE) Prbobedlo TR 15adRh 2B B8 %o i
wat er | i ne of ¥he shapdd Josassp ap beveded with regrestiaibe sea levelin tha viclaybgeoto
the sea level in 20the vicinity thereof. 11. A vessel or a floating

truct di g At : ' | g tenised.
et S SR U SR B ol S e
recovering or st ciargtasisedoin gk theyspbmerged sart (4 preigidinge ¢ith feppegt 1o the
drilling derrick vwring éflihé hulbishppedo & thaegrelelied wilherebdct to(the sea level in

behi nd said bpw I&,é(ﬁcﬁyl %I%& as well as with anchoring nmeans (10) for
essential ly mal ntainin P € position of the vessel.

11. A vessel or a floating structure according to anyone of the preceding claims,
characterised in that it is a driling vessel or the like equippad for drilling, recovering
or storing oil or gas, which vessel Is provided with a drilling derrick (9) with
25 equipment arranged in the hull (1) behind said bow-like end (2) as well as with
anchoring means (10) for essen'tially maintaining the positich of the vessel.

12. A method of uging a vessel or a floating structure in ice-covered waters, which
vessel comprises a hull or the like (1, 1') encompassing at least one bow-like end or
30 .a similar hull portion (2, 270, which is exposed to the loading effect of the ice, while
the ice or the vessel is moving, characterised in that in order to decreasa the ice
load exerted on the vessel, said bow-like end or a similar hull portion (2, 27} is
arranged to be turned against the main approach direction of the ice load in each
case, and that said bow-like end or a similtar hull portion (2, 2") is provided Wit_h one



12. A nmethod of using a vessel or a floating structure in ice-covered
wat ers, which vessel conprises a hull or the like (1, 1) ,
enconpassi ng at -l east one bowlike end or 30 a simlar hull portion
(2, 2'), which Is exposed to the |oading effect of the Ice, while the
ice or the vessel is noving, characterised in that in order to
decrease the ice |oad exerted on the vessfj, said bowlike end or a
simlar hull portion (2, 2') is arranged to be turned against the
mai n approach direction of the ice |load in each case, and that said
bow|i ke end or-a sim/|ar ;hull portion (2, 2") is prqovided with one
10"or several rirdmRereitals Bo6) aattreteekis keda i eatiprign of
from the directthereotémt(Be3'pot themesdsl o8'the Bdating etrusgraektrang hhiely upwards-
floating struct - i = Chi f l: r :
difefter ol 4 wfHRH: thrbutdP Y Lot 8l 2 o %@i’i&ﬂ: BlR @, 2)

t hrough said bow |1 ke end o gfortlon
the ice or ice Wraldgthedeveniedicitrnspuiteregdyitf. ). 13. A net hod
according tag claim12 characterised in that a flow of water directed

away fromthe Ly Lelnity.of the - L) s rQyi

means of the e%érﬁi'ﬁ%b%@gﬁc\éb@ﬂgﬁéﬁﬁégt aq r?#%'\l/'\%e(d(])ip tl&né%aéto%péfg&:(%’%ﬁgmgg
t hrough sai d bo#¥ayi fkem &gy hidt ingthg jviginita of fa NullpGy A1 dw propided by means of ghe
met hod accor di ndgssértiaty apwardsdiiciedi Jows BERaet Brovisedthtdigh Raitl baw-like end or a

antifriction effect hgﬁﬁﬁ‘ﬁ&iﬁ%ﬁahu' | (1,"1') and the ice |Is provided

by means of the essen rds-directed fl ows of water provided
through saitf bowlike end or a similar hull portion (2, 2'). 15. A
nmet hod accor di ng. AangnyaRoding td Sl EeadisNeharh@bnFedlin thal 4n antifriction effect

b ovi ded t hr oudie kg i - e o ok isﬁﬁ?&rﬁ%ﬂ*ﬁaﬁw‘éfﬁE‘sie{s?%ﬁia@fzep%%t
are al so used fdiected Jays ghwetae pieuigdad throvghsaids kawdikeemd or a simitar hull portion
2 2.
15 _ 7 _
15. A method according to anyone of the preceding clzims 12 - 14, characterised in
that the essentially upwards-directed flows of water provided through said bow-like
end or a similar hull portion (2, 2') are alse used for steering the vessel, when
required. '



