An i cebreaking vessel The invention relates to a vessel as set forth in the
introductory part to claiml1l. 5 The vessel is for breaking ice drifting in
a predomweniiigizoegti on relative to an off-shore instal lpatripi2osiuBiods eg a
drilling vessel. The ice drifts with the current, but it is also influenced
by the wind. ' 10lt is very inportant that off-shore installations in
ice-filled waters are protected against the inpacts of the ice. For

i nstance, an oil or gas platformmay be concerned. In the follow ng

description, a drilling vessel will be used as an exanple of an 15
of f -shor e i nAnaickbreakingWessel npact, a drilling vessel nust usually not be
shifted nore than about 2 % of the depth of the water before the drilling

operation has to be discontinued, and, if it is shifted about 5 % the

drill pipe mygk igvertidnrelftedts @ORRR6I 86l sel foritSint thRIiRfreAGctbR P&t Yo dRfimt ood
that inpacts fromice, in particular in shallow waters, are extrenely

critical. 201Under no circunstances should | arge pieces of ice be allowed
to hit t drilling vessel. It is known within the prior art to use
several, “typically three, powerful 25 icebreakers that cooperate (ice

nmanagenent) TRe&RsYsEISs forebrebRingdcés avifty) iAfa peRiop@nast dieidtibh reritiee ds anhe
platformor that the ice is not capable of packing around it. 2 Pack ice
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may be necessary machi ne” powe pwar ds of 60-70 Megawatt, when
the ice is thick and the current is heavy. That magnitude of machi ne power

is conparable with nuclear-po ed vessel s, and.in_view of the fact that
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concerned.

In the following description, a drilling vessel will be used as an example of an
15  off-shore installation. Upon impact, a drilling vessel must usually not be
shifted more than about 2 % of the depth of the water before the drilling
- operation has to be discontinued, and, if it is shifted about 5 %, the drill pipe
must usually be disconnected. It is therefore to be understood that impacts
from ice, in particular in shallow waters, are extremely critical.
20 |
Under no circumstances should large pieces of ice be allowed to hit the

drilling vessel.

It is- known within the prior art to use several, typically three, powerful
25 icebreakers that cooperate (ice management) to ensure that large chunks of
ice cannot drift towards the platform or that the ice is not capable of packing

around it.

It usually takes place by the vessels cooperating to the effect that the ice is

30 gradually broken on its way towards the offshore installation.



The object of the invention is to provide a vessel and a nethod which are
consi derably nore resource-saving than the prior art. The object is

achi eved w9 20he12v28sel conprising a first and a second epemKegiilGotosr ough
whi ch anchor, lines may travel into the water; and by said openi ngs being

| ocat ed bel ow (deeper than) the propeller shaft of the vessel, said first
openi ng bei ng arranged -between the m dshi2p point of the vessel (ie the

m dpoi nt of the vessel in the longitudinal direction thereof, which is al so
desi gnated m dship point) and the bow of the vessel, and said second
200peni ng bePagkdice and sidopdiaeare thedypesiehicp thal intakes the dargeskamonntof he

stern of the el . _By.p idi ' ' din
bow and st er Sheragsargel¥ Palfebifal By 3eatt bf st RBFR) RbrdiKeAose
i cebr eaki ng wdyhbei hdwssshiie wahsa ahachiinet frvérovf Lipaiangs ioh 6070 dVegawan of
novenent of the ice, according to crew s choosing. By furthernore |ocating
t he openi ngsWhendbgicansi thickiane! theqwsrent iseea\: avel out war ds bel ow sea
| evel, itzis acconplished that anchor line is not inpacted 30by the ice,
and hence the torquing on the vessel is avoided which m ght otherw se occur
as a consequ&hat mégnhiheld of mathinenpowertisecamphrablé i with nikcldarcpowereg t o
the prior art one woul d, when ?ne t%t ne{aqa vessel to anchor, .

vessels, and in view of the fact that three vessels are often used, it will be

understood that it is extremely resource-demanding and cost-intensive to

secure a drilling vessel against the impacts of the ice.

10
The object of the invention is to provide a vessel and a method which are

considerably more resource-saving than the prior art.

The object is achieved by the vessel comprising a firét and a second opening
15  through which anchor lines may travel into the water; and by said openings
being located below (deeper than) the propeller shaft of the vessel, said first
opening being arranged between the midship point of the vessel (ie the
midpoint of the vessel in the longitudinal direction thereof, which is also
designated midship point) and the bow of the vessel, and said second
20 opening being arranged between the midship point of the vessel and the

stern of the vessel.

By providing the vessel with two openings arranged in bow and stern,
respectively, the vessel is capable of carrying out icebreaking with either the
25 stern or the bow facing in the direction of movement of the ice, according to

crew’s choosing.

By furthermore locating the openings through which the anchor lines travel
outwards below sea level, it is accomplished that anchor line is not impacted
30 by the ice, and hence the torquing on the vessel is avoided which might

otherwise occur as a consequence of the ice influencing the anchor line.



secure the anchor line to the vessel at a |large distance fromthe natural

pi vot point of the vessel. Thereby one achieves that the vessel wll - due
to the Swonmamkoeszscreated thereby between point of attachmaebizesoiopi vot
point - seek to maintain a fixed orientation relative to the ice/current or
wi nd that influences the vessel. By positioning the openings in the vessel
and there below, the anchor line is 10 Burthernore |ocated in closer
proximty to the natural pivot point of the vessel, and thereby it is
acconpl i shed that the above-referenced nonentumis mnimzed whereby it
becones easier to freely select a suitable orientation of the vessel, while
the latter under the |nfluence of tnﬁ f.orces Enlthe ang hor noved

through the ABESTRIng@Sbe el B G bl Wit 63, 45T Zrelt Ropncarshob v

and across tb@cm@dh@fanbherm?éwmér\%set Qteauér@buﬁaﬁﬁc@ffrohhme B&turdigiestdi ng
to an enbodi nent of the vessel, the second opening through which the anchor

line travel sPoint of the vaaselr Theretnt ang@ehievesiibahihe yessel Wil at ﬂwaytotiéﬁween

t he mdplnt .t ' of t he
openi ng. for FREEms e MetebhhehpaR St AEtFaT fent SRS hABLS | o
fuel for rran@@ewm M3aintadin Iaeﬂzédndrreatmmsiarata/estdtriue:immhryemtasrammd ehimng
nmonentum i s mai nt ai ned bet ween the opening through which the anchor |ine
travel s and tWHERGRLNG VasSebt point of the vessel. In this enbodi ment, the
vessel may thus be noved across a surface area of the water wi thout the ice
i nfluencing the anchor line and wi thout the need for inexpediently nuch
ener gy for nByrpositionirgy thecoperiegin et wegsehantitodre iselbay the abd:hmrﬂme is

one i | 10cmfireralEs REetaiin g rex oy e aatreh ANGLPPRL B! FRERSeDr o)
the vessel mayqbfecRMY RPRIaECOMBRIIE M&t He HYOSedBEASd W%@metlge

vessel may use to advantage the pull fromthe one or the other anchor I|ine
for i cebreakminmizid Whembystbeewves danigr to freebhsaletticisuitanle oriestatiossdl may
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sever al anChDrsSmovb@ thifolughtRd 66, tPavserslyTBans di rférctlm\dffhﬁb\lié?ﬁeme@fstﬁb
transversally to the direction of movenent of the ice. 1-0 According to one

enbodi mdft ofcerand agosnthebed phiheywalesundgsthenibllepres abiedee.anged bel ow t he

water line, and both between the m dship point of the vessel and the stern.

15Accordi ng to one enbodi nent of the invention, the vessel has two openings
According to an embodiment of the vessel, the second opening through

which the anchor line travels into the water is arranged - substantially —

halfway between the midpoint of the vessel and the stern of the vessel.

20
Positioning of the opening for the anchor line in that place means that the
vessel needs less fuel for manoeuvring, while simultaneously a sufficiently
straightening momentum is maintained between the opening through which
the anchor line travels and the natural pivot point of the vessel.
- 25

In this embodiment, the vessél may thus be moved across a surface area of
the water without the ice influencing the anchor line and without the need for
inexpediently much energy for maintaining a course/orientation which is
favourable for icebreaking.

30



arranged bel ow the water |ine and both between the m dship point of the
vessel and the bow. According to one enbodi nent, an icebreaking supply
vessel wiwb2one2es28t wo 20 azinuth propellers is used, | ecpmxzeil/Bsoest hat
can be rotated 360 about an essentially vertical axis. Usually, the vessel
has | ateral propellers, too, but they play a mnor part conpared to the
azinmuth propellers, in particular when i84 is the heel that is made to face
towards the ice. Thereby the azinuth propellers may, on the one hand, grind
the ice and, on the other, push the ice 25chunks away along with the

propel | er walrepradhoen thérdceddo cbangep diredtieayaamd toftemend cane wilk kaawhior

handl i | be. dt [l .th | inst th t
of "the oo t BorFE it Siratforh il SRl Titos TREBOTe 08 (FS5el MRl e co
and to push thgipbed tar @epldy IWbher fHoré ldrittors SHfdreby StHaY vésdelnd g ese! 1

according to the invention, a |arger nunber of vessels can be anchored and
oper at e qui t 8dvariege the pulltfeorarthe [anegopthe eibemanichan line for ieabiaaking. (Pfsk of

them col Id di Eﬁug@hggﬁ}éi‘ﬁggﬁl JRh& mf%&m& the \grsgéllnrhgg@\c/ﬁiés&s% th(éa@:lpﬁ‘or%ept

free of ice I p yefficie nner, noney 'bcan be

saved on i cetwoplrmorgsandhdriidedriot idebgeaktsg end, Ekboideretd anciiort andlimgent i on
will be set forth in the dependent cl|ains. The invention also relates to a
met hod as seWingesnmay — by sHitaple dgploymentofiseveratedichors — be Yitisedas

ot v or coPPHELE o ieAhe for bt e VesE iahshbisally (B i Hietheh s,
and t hey cannmavemdnt of thesicet ut ed of the so-called azipod propellers. 15
10 ‘
According' to one embodiment of the invention, the vessel has two openings
arranged below the water line, and both between the midship point of the

vessel and the stern.

15  According to one embodiment of the invention, the vessel has two openings
arranged below the water line and both between the midship point of the

vessel and the bow.

According to one embodiment, an icebreaking supply vessel with one or two
20 azimuth propellers is used, ie propellers that can be rotated 360° about an
essentially vertical axis. Usually, the vessel has lateral propellers, too, but
they play a minor part compared to the azimuth propellers, in particular when
it is the heel that is made to face towards the ice. Thereby the azimuth
propellers may, on the one hand, grind the ice and, on the other, push the ice

25  chunks away along with the propeller water. -

When the heel is disposed against the ice, the anchor handling winch can be
used to pull the vessel upwards against the movement of the ice to the effect
that machine power is used only to grind the ice and to push the ice around

30  thedrilling vessel.



By the phrase "expanse of the vessel"” is intended the area conprised by:
the largest length of the vessel, and the largest wdth of the vessel.

The | ar gewd 2oaimgbdzsand the | argest width of the vessel arcembeoy/desnsgnat ed:
20L.O AMidth. The invention will now be explained in further detail wth
reference to a nunber of enbodi ments, reference being nade to the draw ng,
wherein: 25Figure 1 illustrates the prio art; Figure 2 shows an enbodi nent
of a nmethod for ice managenent; Figure 3 shows an alternative

enbodi nent of a method for icebreaking within 30a given area; while WO
2011/ 120528PBY/ g ves 959 Basosling @putlm mviehtionsta darger nombenodyeseels aaint h a
vessel shown, in three different pos

: | |
ranagement - byenRaISTEd Gng, SpElitel Qe el 1 dhe fling ettt iR any
neans of twoeH8gHRY ﬁsl@@@%éﬁh@alﬁcﬁn@.“ﬁéﬁé@qitﬁ'@%at@f' atdlehd ﬂ\‘éeﬂﬁl'llﬁﬁwessel

can be kept free of ice in a particularly efficient manner, and much money
5 can be saved on ice-doublings of the drilling vessel.

Embodiments of the invention will be set forth in the dependent claims.

The invention also relates to a method as set forth in claims 7 - 10.

10
The text mentions the use of azimuth propellers; of course, they can also be
other means providing motive force/thrusters/propellers known to the person
skilled in the art, and they can also be constituted of the so-called azipod
propellers.

15

By the phrase "expanse of the vessel” is inten’ded the area comprised by:
o the largest length of the vessel, and
¢ the largest width of the vessel.
The largest length and the largest width of the vessel are also designated:
20 L.O.AWidth. |

The invention will now be explained in further detail with reference to a

number of embodiments, reference being made to the drawing, wherein:
25  Figure 1 illustrates the prior art;
Figure 2 shows an embodiment of a method for ice management;

Figure 3 shows an alternative embodiment of a method for icebreaking within

30 agiven area; while



Figure 7 shows an enbodi ment of the invention, wherein three vessels are
10used; Figure 8 shows an enbodi nent of the invention executed on a vessel
conpri si yoaosreal ed "skeg"; and 15Figure 9 shows a vesI@K28E/Shman i n
figure 8, seen fromabove. Figure 1 shows a drilling vessel 1 in Arctic
waters. The drilling vessel is retained by neans of eg eight anchors.
However, the nunber of anchor lines is n6t decisive to the invention. The
associ ated anchor lines are illustrated by 20 neans of the eight arrows in
the figure. Figure 1 also shows a nunber of large ice floes 3 that are
broken by nekigurefs ilustatsskieesmadagerdgat matht Aevesbékeshowhadn tbrdey difterenti vel y

few and snal | QPunKs of ice 4 drift along and past the drilling vessel,
since the icBOWPP¥s in the direction of the shown arrow P. I1f an ice floe
the size of floes 3 hits the drilling vessel, the anchors thereof 25cannot

uphold the requisite, exact position. |cebreakers 120 and 220 are usually
in nutual cofiawie Sdllusirates ice masagementby meanstefitwotvesselsst ef fici ent
icebreak%ﬂg possi bl e. However, this does not prevent the energy consunption
onboard tthe three vessels to be high, 30see the explanation of this in the

i ntroducti onFigline 6 SNEWS iice neariaRjentert by\\e2hb1of1ERHEVESYETd BK2OHIAP ¥ 8RS 7

consi derabl e reduction in the consunption of resources necessary for
br eaki ng t heeMmbedypent ofitaainvention;

Figure 7 shows an embodiment of the invention, wherein three vessels are
10  used;

Figure 8 shows an embodiment of the invention executed on a vessel

comprising a so-called "skeg”; and
15  Figure 9 shows a vessel as shown in figure 8, seen from above.

Figure 1 shows a drilling vessel 1 in Arctic waters. The drilling vessel is
retained by means of eg eight anchors. However, the number of anchor lines
is not decisive to the invention. The associated anchor lines are illustrated by
20 means of the eight arrows in the figure. Figure 1 also shows a number of
large ice floes 3 that are broken by means of icebreakers 102, 220 to the
effect that only relatively few and small chunks of ice 4 drift along and past
the drilling vessel, since the ice drifts in the direction of the shown arrow P. If
an ice floe the size of floes 3 hits the drilling vessel, the anchors thereof

25 cannot uphold the requisite, exact position.

Icebreakers 120 and 220 are usually in mutual communication with one
another to obtain the most efficient icebreaking possible. However, this does
not prevent the energy consumption onboard the three vessels to be high,

30 see the explanation of this in the introduction. The invention entails a



Figure 2 illustrates a nethod whereby a vessel 20, eg an ice-breaking
supply 5 vessel, goes sailing and sets an anchor 5 to the effect that the
vessel 20wwi2bi1/ges28n the direction of the drilling vessecTbrsemsvive anchor
line is deployed. The anchor line may typically have a | ength of 1000 m
(dependi ng on the depth of water, but typically it is three tines the depth
of water). The ice noves essentially in #he direction of the arrow P. 10
The nere fact that the vessel 20 is still w thout active notive-power
machinery will entail that the ice which is noving towards the drilling
vessel 1 is booiderable midunti@rppiealthé reansumptiong of ergsbatcashamecessaly fam ns

the heel to means of a pair of fixed propellers, it is
easy to tur\rll\%ﬁ?g(' &%ee'f:e Sy 'Ceé]&tlve to the direction of novenent of the

ice (see below) and to thereby use to advantage the pressure exerted by the
ice to shift the vessel 20 transversally of the direction of novenent of
the ice. O Etgsnr@@Illwéateé@s@ﬁthmwae@@yfaat%saehaon €@ ani icerbreakipg wupRYFi gur e

'n"the t Pancvar apdadling <P e E R ERYr BRRRY ctfRpy Bk Mg Possd 0Bl 3°

provi ded whege it hie idirection roemkeﬁamnbareﬁsess; .wHén shd Sndweluwisd@@;blcy@@nt of
two anchors 5 and 105 and by utilizing the anchar handling w nches of the

respective aEBﬁcﬁnqrﬁoﬁé@et Haydypigaly hakerpiengdhial 109 frhéqu@‘nGmQ; opfthehe
h 25 |y [
the posi t 1 ontop pEvieAs, Hik Apicafizly SUFRSRAR frof OBR BFvidepgER RS "

the position o e vess propell’ers,

captain has maves asseotidlyfin théd draétiorgof the arcew &pt i mal | y. According to
one enbaqdi nent one (or nore) icebreaking supply vessel(s) is 30(are) used
that aréY%rovided with eg an azimuth propeller at both sides in the stern

of the vesselrhe THR$E RIPPPlat ethg tv@é‘éelcét‘) Re it MtRBuBORLE EniANbIIWE |y 8

efficient for use in the exercise of the nethod according to the i nvention.
Wien t he anch@chineng wilbeatailtthat theswwm;h isgnovisg t@Werqsrfbeserlmg)veSSeé1| ce,

t he propeller nb er s tion effe t they
both press ¢ i OREn o i apbPaitBIBE HELEGUPR I hESsd/dumaioB disf tonads
propel l'er cl ﬂfeelcét@nd b? nMé&EhCoUs Pais of figed pRopaBid, & ib lé@sywﬁrmdhémgga of
the ice with the p | er water.
15 relatlve to he direction of movement of the ice (see below) and to thereby
use to advantage the pressure exerted by the ice to shift the vessel 20
transversally of the direction of movement of the ice. Of course, the vessel

may also face the ice with its bow.

20 Figure 3 shows an alternative or a supplementary method for shifting the
vessel 20 in the transverse direction to the effect that a sufficiently wide belt
is provided where the icé is rendered harmless. This is done by deployment
of two anchors 5 and 105 and by utilizing the anchor handling winches of the
respective anchor lines to balance the forces in and the lengths of the anchor

25 lines to the effect that such measure contributes to controlling the position of
the vessel. By simultaneous use of the propellers, the captain has many

options for breaking the ice optimally. '

According to one embodiment one (or more) icebreaking supply vessel(s) is
30 (are) used that are provided with eg an azimuth propeller at both sides in the
stern of the vessel. Those propellers that can be rotated 360° are particularly



Figure 4 shows how a vessel 20 anchored by nmeans of an anchor 5 is capable
of perform ng icebreaking operations to protect an offshore 10install ation
by the veseebiiebsrg noved between three different positipen®r2011/308s5 20b.
Figure 5 shows a further, alternative enbodi nent, wherein two vessels 20,
120 (eg icebreaking supply vessels) are used that are anchored by each
their 15 anchor 5 and 105, respectively.8In this way, the wdth of the belt
where the ice has been rendered harmess is widened, and it is noted that
it is possible to situate the vessels 20, 120 fairly close to the drilling
vessel 1 wit effisierdformsaiingthei ekeroiset ok the ohéthdd rapoarding dactheoinventiens t he

very large fgrces,. in the direction of novenent.of . the ice arge abhsorbed by
the respectiV %@?&nqmﬁggem @’ﬁ ‘éﬁs‘ge\gg%@ﬁﬂf‘é} Fhf B%?_rS&FTeePFthlgi '8_3’6{'2'%

il Tustrates pesHeBRRGSAHY sBY iMRAftansierde NFISHh & €08 Effegt tivatt {hyl Batant i on,
wherein two vessels are used that are nutually displaced relative to the

di rection of prasedhemnedgide pétheceessel tawardsdhe &ed Thgrehe the peonslien claset i t
25 b | t. : t,.at. till
or at’a Somiotie 368, dilerfe MG EE o e RSBt fuBo i BT nd) icB REBHE' | e

vessel may (pesileelgtes t hout using notor power) break the ice in a belt
extending fromthe vessel and down towards the offshore installation. As
menti oned above, this may, in principle, take place w thout the use of the

vessel's pro l.ers. 30, | f | endi ng
fromthe ves}sa urgoéf isgégllsi g%I%/ %Sgggﬁq%&gggP@F%%bsl%?%gg%bgh%ng I?set
from the bel tapablée of opeEdrmiingt lieetseaking wessations2do phatetd an  affsiorger f or m
a cort e%%ondfngga"%%gﬁIb\glethlec\?ebsrs%?lt(nlen\%' moved between three different positions 20,

- 20a, 20b.

Figure 5 shows a further, alternative embodiment, wherein two vessels 20,
120 (eg icebreaking supply vessels) are used that are anchored by each their
15  anchor 5 and 105, respectively. In this way, the width of the belt where the
ice has been rendered harmless is widened, and it is noted that it is possible
to situate the vessels 20, 120 fairly close to the drilling vessel 1 without an
ensuing risk of them colliding with each other as the very large forces in the
direction of movement of the ice are absorbed by the respective anchor lines

20  which are essentially parallel.

Fig 6 illustrates ice management by means of a method according to the
invention, wherein two vessels are used that are mutually displaced relative
to the direction of movement of the ice. It is realised by the invention that it
25 may be convenient to allow the one vessel to be almost at a standstill or at a
complete standstill (without the use of motor power). Thefeby the vessel may
(passively without using motbr power) break the ice in a belt extending from
the vessel and down towards the offshore installation. As mentioned above,
this may, in principle, take place without the use of the vessel's propellers. As

30 will appear from the figure, the belt extending from the vessel 20 is slightly



It has been realised by the invention that a coherent face of ice usually
is 5 usually stronger than a face of ice that has been (partially) broken.
Thus, thewDiwsi120@s8sel 20 serves to both break the ice poTKEOIIABIIEN
extending - essentially - down towards the offshore installation, but also
to weaken the remaining face of ice that extends down towards the off shore
installation. The second ship 120 is thu® capable of breaking the ice in a
surface area of 10 the water by a power consunption which is reduced
conpared to that which should have been used to break the ice in a

cor r espondi ngffaenfromattenbelt tadwe firmedeby the Becpodivessal 1301 sroulddtelse in a

mut ual | y of f set. manner s _pbt ed 15that the total area where
iceis elim Rg{fggn&,cqr{;%spogéageéﬁshvge @ggreéig{bCan be increased. Figure 7
shows a drilling vessel which can be "protected" by three icebreaking
supply vessels 20, 120, and 230 that are anchored by neans of 20respective
anchor |ineslt has pepadeglised prdhedaventiopothes @ paherent fagsnef igecusualivist i | |

wthout e \SSal SBRIQIIAT oILR IOPMHEL RS bl (HARAPLRIBRDFHLEeRe e

vessel to the ar ges s ance rom |rI|ng vessel ,

but, of courfist vdsael @ seevesato eh:bthObrteIa& Eféda@é ih hatdirdctiodSexientiing vessel
|nthe m ddl e 120. or the vessel to th éﬁo which i s nobst oxmateto

the drilli ng%ﬁgﬁ?y BPovartoWREIs e @ §|'t‘%1r c'é‘s aligrbytlse depy
vessel s and Fé}ﬁiai?n{ & AiEof et ﬁ'lalt aéx't s HORNVEWRds tRe totﬁe§ﬁorferﬁ9i€1atll)lﬁﬁon

of f shore i nst atiron - as ex alne above - can, in principle
standstil | vahbcsacondeshlmé%ﬁs thuspraapwle nf)bmalqing/\ﬂ're icéln la surfac=oamaanoft hat

the diregt t/th ch ] th .
nocessar t oMYA, BiRo W FopeuabRen AT Ea i [HH5Ee GPrBR B AL a! PEicRna/ or
render ice h%@ﬂ;l@%@ 865K 1RBAYDIbrebRMtAe 186 ld Bbirtbording hdAtwé skeral t or

t he novenents of the ice, I's an option to deploy, in an
face of ice.

By positioning the vessels in a mutually offset manner it is thus also obtained
15  that the total area where ice is eliminated by two icebreaking vessels can be

increased.

Figure 7 shows a drilling vessel which can be “protected” by three
icebreaking supply vessels 20, 120, and 230 that are anchored by means of
20 respective anchor lines. In principle, the vessel 20 can be at a complete

standstill without the use of azipod/azimuth propellers.

In the shown embo;jiment the vessel to the left 20 is at the largest distance
from the drilling vessel, but, of course, that can be varied to the effect that it

25 is the vessel in the middle 120 or the vessel to the right 220 which is most
proximate to the drilling vessel. By varying the distance between the
icebreaking vessels and the offshore installation, the vessel farthest from the
offshore installation — as explained above — can, in principle, be at a standstill
without the use of propeller/motor power

30



5 area around the off-shore installation, one or nore GPS appar at uses

(l oggers) - known per se that are capable of determning a position on the
basi s of wetellizdb28 - on the ice. Thus, by neans of thepGPBD@pparsaiogses, it
IS possible to monitor the novenent of the ice around the off-shore
installation and to obtain a (an early) warning of substantial changes to
the direction of 10 novenent of the ice.10Thereby it is also possible to

i ssue a warning about and to inplenment novenment of anchors in due tine to
the effect that it is possible to continuously render the ice harm ess (or
to keep the Heis conphen ethgt ftheedifedtioni of)thar oument/the wef cbanges. It may

I nstallation 15@igure s a schematic sect'éonal I ew olf an e\r/tlbodi nt of
a vessel accmqf? 6 taésq § TRRSTANOIC M GRSaQs %%%Pﬁﬁ%é tg FIWPUSNG a
stern 22, boblimifatéfice Bna/o? reRBE! R IREMIESS aPsur BRTGTREhGYG iRSTAllateNn 2k, 25.
They are separated by and are situated 20above the nost deeply situated

part of the Qesdp mander the mavemenid ¢fithedee.sihdsvan ertiamto deploal ire@nf | at

"nternal Spaselit a004" EROGR-sREnFstaeblS Al Ro"Grgnatbaaliess an
anchor |ine @dggds) thinawe pende thae adechpableSof datermining angositionion the

anchor handling w nch/wheel 32 and, _at the other end, it is attached to an
anchor (not Baswef salQiies di oy theicend hesumaans ofithe (2PP Rppafataaes.tihis

opening thro sl | ATTX ' € | cat ed
as far towar Hggﬁ'ﬁ@ @@?ﬁﬁ%’?ﬂggﬁé}’%’?’gﬁt I'n tﬁge%‘ﬂ gltjh(ggﬁ Egﬁnescr)] tht%/IgasFiIg@I. As
far towards ahe tstobtainas (groesilp) warrdnglof substansiak chdragest tovineddirediien3afst er n

that the opening is caysed tg be further up than the horizontal plane of
the. 11 atiChor MoErmens Shtsisee Topremmiibisgine PBRubBROISHR ARG 2t g

bot tom of  1{, ififleMept Rloverndril PLR¥RHs iRt ot irh&tothd etuBaRafPbsdiblge and
propellers and, to the extent that this can be prevented, the exit opening

can, in printd portjnudusty tender theicslharmlessi(oetr sakp tige seatcampletsdy feet he

hullof the yranSi%!a) around the off-shore installation.

15 Figure 8 is a schematic sectional view of an embodiment of a vessel

according to the invention.

The vessel comprises a bow 21 and a stern 22, both of which are configured
with an icebreaking portion 24, 25. They are separated by and are situated

20 above the most deeply situated part of the vessel which — in the embodiment
shown, is the so-called flat bottom 23 — in the horizontal plane.

In the stern of the vessel, an internal passage 30 is shown which — in the
embodiment shown — contains an anchor line 31. At the one end, the anchor
25 line is wound around an anchor handling winch/wheel 32 and, at the other
end, it is attached to an anchor (not shown). According to one embodiment of
the invention, the opening through which the anchor line passes out into the
water is located as far towards the stern as possible, in the flat bottom of the
vessel. As far towards the stern as possible usually means so far towards the
30 stern that the opening is caused to be further up than the horizontal plane of

the flat bottom. The purpose of arranging the exit opening in the flat bottom of



5This text uses the term anchor handling w nch/wheel which is different
froma conventional capstan in that it is usually designed for far greater
forces thgo 200meesi onal capstans. Thus, an anchor handipcgrabgli3oivy exert
pulls of 600 - 1000 tons (correspondi ng to .about 6,000, 000-10.000, 000

Newt on) and have a braking power of 1,000-1,500 tons (corresponding to
about 1010, 000, 000- 15, 000, 000 Newt on). Thkt vessel conprises one or nore
thruster(s) 70 arranged in the stern 22 of the vessel. In the shown

embodi ment, the thruster is journalled rotatably about an axis 91. O

cour se, vesstie wesbel isrtxnsprewer(\ty) cailigionl bEtwben madboslirehand phepelleneand, toor e

thruster (s) able For the sake of stabjlity.as |1 as
bor f or mance, tHeexhf inatabis' G b @rsiarted. HRe Y saran talich pingidEn a0

propel l ers apg ditggeidaf a?ﬂ@&@réa'kﬁ\gck%?PQﬁtZQBPfHé BulPbf thBee¥gsisel which is
usual ly the horizontal plane of the flat bottom As described above, it is

realised by the invention that an anchor |ine can be conveyed out through

w thout the. TPGeRRerSoyeshn dreral b E i e S ORBL el i3 =

propel [ ers (b@rﬁ\l@itl@hé) capgdtan e 35t it Bhesvally rddsighédefoB 4o lt@er@rcaessmaﬁal | ed
"skeg" 80 whose functionality will be described in the follow ng.

i ncrease t heCprYgdiorahearganshéhds.cam anchpe hradking wingh m%/oeéfarmwsv@‘ssm

30they are SBUeLiEp BHEIEAR T WP hnd E0boRoL e RBINSIBTarb L
vessel s 12 haee oht dnakinge poiveh aflb@GOeuSMt tans p@otrespdnding t be a!li@g. I n
figure 8, th S ted line 80. The skeg is arranged .in
front (s19en ?gpgxﬁgqp@ ﬂ%-%%o%?‘ﬁﬂ{ "§1 rection of sailing of the vessel) of
the propellers. The purpose of a skeg is to protect the propellers in

shal | ow waters since "the skeg" will 5prevent the propellers fromhitting
t he bott om i Theassself canprisashanegr midredhguster(s) 70 arranged in the stern 22 of

the vessel. In the shown embodiment, the thruster is journalled rotatably .
about an axis 91. Of course, vessel and thruster (s) may also be made such

15 - that one or more thruster (s) is (are) not rotatable.

For the sake of stability as well as performance, the thrusters of the vessel
are arranged such that the propellers are located above the deepest profile of
the vessel which is usually the horizontal plane of the flat bottom.

20
As described above, it is realised by the invention that an anchor line can be
conveyed out through that part of the bottom which is below the vessel's
propellers (thrusters) without the line thereby coming into contact with the
vessel's stern propellers (thrusters).

25

The vessel shown in figure 8 comprises a so-called “skeg” 80 whose

functionality will be described in the following.

To increase the performance of the stern propellers of an icebreaking vessel,
30 they are sometimes arranged such that a part of the propellers or their blades
go deeper into the water than the flat bottom 23 of the vessel. Such vessels



An actual icebreaking vessel can thus be made with "skeg" as shown in
figure 8, and in such vessels the invention can be executed by allow ng the
anchor |iwe2n/pe®s into the water froma point in "theprsh@ax201insb105S
situated 10bel ow (deeper than) the vessel's propellers (thrusters). Hereby
it wll be obvious to the person having skills within this art that a
vessel with an icebreaking hull- can be ptdvided with a skeg. It is thus

al so possible to configure it with a passage for anchor |ine, wherein the
openi ng 15 conveying the anchor line into the water is arranged in "the
skeg" and, nmare ofgeonadeavithya lawseed bottor p@ércaﬂﬁ@rtb@fSk(ﬂgoWag@@Fet Bethet ern),

as shown in fj e Also,with.th ification hat. i t hi

ordi nary ski Iskgéldﬁ s%%\gn &é(r%%&?dglm ggg?ﬁ% Sh(ﬁg '%3{%@8%15%3 ggesq{]o&éétgﬁevessel
as Sh_OWn i_n to ﬂwﬁo@mal&ﬁr@@tiéﬁ_@ﬁs@iﬂﬁg@fﬂ@%és’él) of 1ok propelersSThe parpcmchor
handling wi nch 32 is shown which is coupled to an anchor (not shown) via an

anchor Tine 90aetashisi legprptectdheinioreliis ipshaliou walers sinea Haskedt wil

f I d - ' ' ) bot t
of the vassep bt in HoreERInHhiEHE BloREh 38" LrsRfthd, RardE o' 'O
fromthe anchor handling winch into a funnel-Ilike part 80. The purpose of

that part 80 .is to convey the anchor line fromthe wn¢h and into the
i nt ernal pas@‘é‘g@c@ﬁf\}ﬁﬁtﬁ%alﬁ%}e‘f%ei RRBUGHSt PR W%%%é?"”hrg(e@utastﬁ BWEh™t he

bottomt here The A t f vari ed
wi thin the of' Pl;lea?ya'z{j:?rfﬁge}gf\,étg %@@gg?g@\ﬁéng{%n:‘faergﬁlénex'téﬁ?ﬁtse‘aatr)fgé!l?ﬁgmggfshgem I al
aspect bei nganbbar lireetd paseintbithe watet fiosn aiaDnl /the GkegPet DKaituale@s50105

10  below (deeper than) the vessel's propellers (thrusters).

Hereby it will be obvious to the person having skills within this art that a
vessel with an icebreaking hull can be provided with a skeg. It is thus also
possible to configure it with a passage for anchor line, wherein the opening

15  conveying the anchor line into the water is arranged in "the skeg” and, more
specifically, also to the rear thereof (towards the stern), as shown in figure 8.
Also with the modifications that are within the ordinary skills of the person
skilled in the art.

20 Figure 9 shows a vessel as shown in figure 8, seen from above. Centrally of
the vessel, an anchor handling winch 32 is shown which is coupled to an
anchor (not shown) via an anchor line 30 extending via an internal passage
(outlined behind the funnel) and further out through an opening (not shown
either) in the bottom of the vessel.

25
As will appear from figure 8, the anchor line extends from the anchdr
handling winch into a funnel-like part 80. The purpose of that part 80 is to
convey the anchor line from the winch and into the internal passage 31 which
extends through the vessel and out through the bottom thereof. The shape of

30 the funnel-like part may of course be varied within the ordinary skills of the

person skilled in this art; the essential aspect being that the funnel-like part is



13 capabl e of capturing the anchor |line fromthe entire wdth of the anchor
handl i ng wi nch and of conveying it into the internal passage of the vessel.
O her aspeotsiioiotBe i nvention are: 5 According to a fi pPstr/maepeeisoms t he
invention, it is a nmethod in the breaking of ice drifting with a

predom nant direction relative to an off-shore installation, characterized
in that, by neans of a vessel, an anchor13s deployed in a position at a

di stance fromthe off-shore installation and in a direction with is, 10 as

seen fromthe off-shore installation, substantially in parallel with the
di rection of Capaaeel capturing theeanehiar hm@tfrcmethﬁa@mnrﬁewgdﬂa)foftm aeelen s

d d d
e ot o) B RS, GnyelBa P g po BB S8 Vb socon
characterized in that a vessel is used, wherein the machinery conprises one

or nore azimyth propellers. According to a third aspect of the

i nvention, ither aspasthedtheiiRentioncarg: first or the second aspect,
characters' zed in that a vessel is used, wherein the 20machi nery conpri ses
side propellers. According to a fourth aspect of the invention, it is a
met hod | i ke Agcoting tor atfirsbawr:iotd)faqu)érmemtionh'aristat methoetin thet braakingeof
machi nery is, used to adjust the directi t.he vessel _ rel ative

1 th
et on of @G B B redosu Al grenig Helither 1 37 ClHauE praikgon."®

invention, i Ehh?a&eﬂ?é@qg 'Jh'a'Eeb* Médes bf Sledslf QHrérﬁbrﬁ)?Fl@Cdé?)loyed in a
characterized in that the vessel is turned such that the heel is faci ng

t owar ds the pesition a4 aatistande frgm theaoféishore installationfandtie a diteationowth iis, i s a

reC o 4 48, 40, BB AR5 e i 8 19
SAccordi ng t@lréctﬁﬁl\/@ﬂhbv@rﬁ@ﬁﬁéf 1112 |&éTEandWﬁﬂthe3machInerﬁoﬁth@B\Ié%@dl isideadi n the

first
to adjust the direction of the anchor line.

According to a second éspect of the invention, it is a method like in the first
15 embodiment, characterized in that a vessel is used, wherein the machinery

comprises one or more azimuth propellers.

According to a third aspect of the invention, it is a method like in the first or
the second aspect, characterized in that a vessel is used, wherein the

20  machinery comprises side propellers.

According to a fourth aspect of the invention, it is a method like in the first to
third aspects, characterized in that the machinery is used to adjust the
direction of the vessel relative to the direction of the anchor line.

25 ,
According to a fifth aspect of the invention, it is a method like in the first to
fourth aspects, characterized in that the vessel is turned such that the heel

is facing towards the ice.



aspect, characterized in that several anchors are deployed in dissimlar
directions relative to the off-shore installation. According to an eighth
aspect ofwoheimvestion, it is a nethod like in the firetrx2e/sewsnt h
aspects, wherein a nunber of GPS apparatuses are deployed on the ice,
upstream of and at a distance fromthe off-shore installation,
characterized in that information recei v fromthe GPS apparatuses is used
to detect a change in the direction of novenent of the ice; and that this

information is used to decide whether one or nore anchors are to be noved.
15 Accor di ngAceoling {0 1@ sixfrasrest ehihe inyentiomnitiis ar meified like in thadfddy with

an i cebr eaki Al il t L 0g: i .Ce: har: I rface
area of wat o PRk nafciBlicBl 1A Al 1R ahERAChARAIGCRirk 8 \5Rg, ik B
conprises: aeehofthevesbhélalpvesrds lagaitesptiogy/ied. i n an anchor |ine at a di stance
from 20t he vessel; an anchor handling wi nch capabl e of w nding or

unwi ndi ng an anchor line through an opening in the vessel; notive power
means f org nmoyj ; ! it tf dit isai bewhpGi-e@apabl e
o por o T o e A 8 e o e: .
by neans of &hpectpichasagtenizednivatbatbsevéral mmchors haadisiphayed ivc ljssimilabl e
across a surface.area, of the be f the.s whi ch has a significantly

| ar ger expangge?tf%‘? rte@gwg)fBgrﬁPSQ%' otrﬂpwgagigp; whereby the vessel is
capable of elimnating or rendering the ice harmess in a surface area of
the sea, characterized in that the opening through which 30the anchor |ine

can pass i nt bcepiingataean pighth papeeidf e swentieeptis a mathod hke j§iy hedirsklo shaf t
of the se dj : [ ' | tarel ates
Fo & veelsi - sevettlAREeRs” W A EBE CofEPE tnirpbisRs ¥ Biblatar iy

openi ng is aldeangpstréamprodxianidt yatofa tdistanae ufidim ptheot ofpghoie oihstdilativessel .
According to an el eventh aspect of the invention, it relates to a vessel

accor di ng t ocharaGierized Japthat infermafionergceied frofihe (GBS pepARmEISes is

arranged as {,gkq E&H@Le‘%f até?%ngbqg%gegaggamﬁi foverhenf Bf Hﬁet ikﬁglraﬁé Ct)rﬁlz%}gcpl*égfz ﬁL1

wi t hout the opening belng calse er up than the
of the 1Ovessddrnsativotisarsed to decide whether one or more anchors are to be moved.

15
According to a ninth aspect of the invention it relates to a vessel with an
“icebreaking hull for eliminating or rendering ice harmless in a surface area of
water in the proximity of an offshore installation, which vessel comprises:
e an anchor which can be deployed in an anchor line at a distance from-
20 | the vessel;

e an anchor handling winch capable of winding or unwinding an anchor
line through an opening in the vessel, |
e motive power means for moving the vessel while it is anchored;
said vessel being capable of performing .icebreaking tasks while it is
25 .anchored, said vessel being, by means of the motive power means or the
anchor handling winch, movable across a surface area of the bed of the sea
which has a significantly larger expanse than the expanse of the vessel,
~ whereby the vessel is capable of eliminating or rendering the ice harmless in
a surface area of the sea, characterized in that the opening through which
30 the anchor line can pass into the water is arranged below (deeper than) the

propeller shaft of the vessel.



According to a twelfth aspect of the invention, it relates to a vessel
according to the ninth or eleventh aspects, chacterized in that the opening
i s arrangwo 2asi/m2e328t owar ds the stern as possible, in thectaobeisbmn of t he
vessel, without 15the opening being caused to be higher up in the

hori zontal plane of the vessel's bottom According to a thirteenth aspect
of the invention, it relates to a vessel1&ccording to the ninth aspect,
characterized in that the opening is arranged 20 as far towards the stern
as possible, in the bottomof the vessel, w thout the opening being caused
to be higher up than the | owernost part of the propeller periphery.

Accor ding t o agchpiifd &5 Bl RnfiPBESLctd thSnidHIBRL tHB1aths 16 8 RS becddpse!

25according to t I nt’"h aspec aracterized in that the opening I
arranged in tdehel ainttoadpect,otharecterized| in Ababrtengpéning isi freeged aspect

of the invention, it _relates to g vessel according to the ninth or
fourteenth a?b@ﬂ'{"g}'oémﬁ'%tl"‘é?'ipé\éﬁ Hor'lnttqefé'f'ef’ﬁés Oopening is arranged as far

towards tfie stern as possible, in the flat bottomof the vessel. 16

According to an eleventh aspect of the invention, it relates to a vessel
according to the ninth aspect, characterized in that the opening is arranged
as far towards the stern as possible, in the bottom of the vessel, without the
opening being caused to be higher up than the horizontal plane of the

10 vessel's bottom.

According to a twelfth aspect of the invention, it relates to a vessel according
to the ninth or eleventh aspects, chacterized in that the opening is arranged
as far towards the stern as possible, in the flat bottom of the vessel, without
15 the opening being caused to be higher up in the horizontal plane of the

vessel’'s bottom.

According to a thirteenth aspect of the invention, it relates to a vessel
according to the ninth aspect, characterized in that the opening is arranged
20 as far towards the stern as possible, in the bottom of the vessel, without the
opening being caused to be higher up than the lowermost part of the

propeller periphery.

According to a fourteenth aspect of the invention, it relates to a vessel
25 according to the ninth aspect, characterized in that the opening is arranged

in the flat bottom of the vessel.

According to a fifteenth aspect of the invention, it relates to a vessel
according to the ninth or fourteenth aspects, characterized in that the
30 opening is arranged as far towards the stern as possible, in the flat bottom of

the vessel.



According to a sixteenth aspect of the invention, it relates to a vessel
according to the ninth or fourteenth aspects, characterized in that the
openi ng iwoanrianged as far towards the stern as possi bl ecTink2oheosbioat
bottom of 5the vessel, w thout the opening being caused to be higher up in
the horizontal plane of the flat bottom According to a seventeenth aspect
of the invention, it relates to a vessell1@ccording to the ninth or 14- 16
aspects, characterised in that the opening 10 is arranged as far towards
the stern as possible, in the flat bottom of the vessel, w thout the
openi ng being caused to be higher up than the |owernost part of the

propeller perRBgfY fo Tpﬁiﬁge%y?gaép%cﬁ fetHany iBn??tf?&lEhe%f t§ e Jgauent i on,
it relates to a vessel 15according 'to the ninth aspect, characterized in
t hat the opemcogrdirgy 4o rthegaihth rort feurtdenth dspicets, velsaralcterfzexbridi thatt thea
ni net eenth aspect of the igventli?n, | t éel ?t es to a,ves%tefb 3%?%rgl n TIo t he
ninth or ei gRPEBINEHS REROGLS asiRAINRIES I8 FieT s RPssible. 5 gtesTo
arranged @s g vé@é@rﬂﬁhémhébﬁéﬁipgf%éiﬁgfcébs& f bd RHEREPGh tiAS hBRESHA] €.
According to a twentieth aspect of “the Tnvention, It relates to a vessel
accor di ng t optare ofithelilabbott@m- 19 aspects, characterized in that the
openi ng

According to a seventeenth aspect of the invention, it relates to a vessel

according to the ninth or 14 — 16 aspects, characterised in that the opening

10 is arranged as far towards the stern as possible, in the flat bottom of the
vessel, without the opening being caused to be higher up than the lowermost

part of the propeller periphery.

According to an eighteenth aspect of the invention, it relates to a vessel
15  according to the ninth aspect, characterized in that the opening is arranged

in the skeg of the vessel.

According to a nineteenth aspect of the invention, it relates to a vessel
according to the ninth or eighteenth aspects, characterized in that the
20 opening is arranged as far towards the stern of the skeg of the vessel as

possible.

According to a twentieth aspect of the invention, it relates to a vessel
_accdrding to the ninth or 18 — 19 aspects, characterized in that the opening
25 is arranged as far towards the stern of the skeg of the vessel as possible
without the opening being caused to be higher up than the lowermost part of

the propeller periphery.

According to a twenty-first aspect of the invention, it relates to a vessel
30 according to the ninth aspect, characterized in that the opening through



25 is arranged as far towards the stern of the skeg of the vessel as

possi bl e wi thout the opening being caused to be higher up than the

| ower nostwpaniy/bskhe propell er periphery. WO 2011/ 120p28m&bo030ii/ 050105
17 which the anchor line travels out into the water is arranged -
substantially - halfway between the m dship point of the vessel and the
stern of the vessel. According to a twent%-second aspect of the invention,
it relates to a vessel 5 according to the ninth aspect, characterized in
that the opening through which the anchor line travels out into the water

i s arranged béickethe ameharilnehiravedeiont inde theavalesiscarranged heubstantiially — he

vessel o Slne bR it o BE Rl rohl g MECHEHTBr tleludShcr e
in that the opening through which the anchor line travels out into the :

water is arranged - substantially - hal fway between the m dship point of
t he vessel aﬁ&CP'f%ngsi%@n“"tﬁntft"ﬁécql&é‘épedl AbeonyeRten. dt selatesnioyavesseh

aspect ofg thScb kP e IfinthChH&E, ERa c‘f&ﬁié‘&.nﬁc t%@go éhﬁ Eth h23r0I
conpris rg

aspects, charac ed in that e vesse

whi ch anchor wmcmesmermy]choavaé toamels roiud mlmethmtvmter wdrrangehatbetb/eeh tbupenl ngs
are arranged helaow th i ne f th and between the m dship

poi nt and t hB'd$hiP RO i v%%%eélan 30e & Brocsﬁ%'?f"gv??eé twenty-fifth aspect of
the invention, it relates to a vessel according to the ninth or 21 - 23rd
aspects, characterized in that the vessel conpri ses two openings through
whi ch anchor Actersingrdy a itweety-third aspest tdieth@atrwentiamdit i relatésitto bvtveseeleni ngs

are arr ed_bel W the ter n e.25ves and between the dShI p
oi nt antd ¢ haCs 0 S Bbtk P oty R BT ST R T Rt T he
invention, i bpéﬁlh@ttﬁ‘ﬁ) whioe the dnetiomimeakavids bgemhytnes\ﬁa@fr iaManged —

according to any one of aspects 9 - 25, characterized in that: 30 that the

vessel is arpabgantially halfwewbetveen thexmidsip saist of the vessar@ngrthe stern
of the vessel. :

15  According to a twenty-fourth aspect of the invention, it relates to a vessel
according to the 9 — 23" aspects, characterised in that the vessel
comprises two openings through which anchor lines may travel out into the
water; and in that both openings are arranged below the water line of the
vessel and between the midship point and the stern of the vessel.

20 '
According to a twenty-fifth aspect of the invention, it relates to a vessel
according to the ninth or 21 — 23" aspects, characterized in that the vessel
comprises two openings through which anchor lines may travel out into the
water; and in that both openings are arranged below the water line of the

25 vessel and between the midship point and the bow of the vessel.

According to a twenty-sixth aspect of the invention, it relates to a method of
breaking ice by use of a vessel according to any one of aspects 9 — 25,
characterized in that:

30 o that the vessel is arranged at a distance from an off-shore installation

and in a direction which, as seen from the off-shore ‘installation, is



and in a direction which, as seen fromthe off-shore installation, is 18
substantially in parallel with the direction of novenent of the ice to the
ef fect thwD20he12vessel s are capabl e of breaking ice driPCrmk20n/dshes
direction towards the off-shore installation, that an anchor is

depl oyed in an anchor line which is conveyed 5through an interior passage
in the vessel and out through an openi ndl&@rranged bel ow t he water surface,
that the vessel is positioned such that the holding force of the anchor can
be transferred fromthe anchor to the vessel via anchor |ine and one or
nore anchor handl sukptantiallyds patalel Math thedlirgeian e& movaneeof ke its toHBRd| i ng

length to the of 1S Al DRe Voueld it  (halble JonPRIRL £ MM ad necs o

t he sea bed whi chdiié&ion toaasdsBicodif-gho® igetallatigmnse than the expanse of the
vessel, whereby the vessel is capable of elimnating ice and/or rendering

i ce 15har m ess * nthat san fansboaris adeloyert inag@rRranchey lste twhieh iaserMeyedan be
combi ned gui th t heyjOYGNLHRkeHBr Babsd S trevauei 88 dth thidGigh! &M Beni?g 19
arranged below the water surface,
o that the vessel is positioned such that the holding force of the anchor
| can be transferred from the anchor to the vessel via anchor line and
one or more anchor handling winches, |
10 e that the machinery and/or anchor handling winch is/are used to ‘adjust
the direction of the anéhor line and/or its length to the effect that the
vessel can be moved across a surface area of the sea bed which has
a considerably larger expanse than the expanse of the vessel,
whereby the vessel is capable of eliminating ice and/or rendering ice

15 harmless in a surface area of the water.

Any of these aspects can be combined with the inventioh as set forth in any

one of the claims.

20



1. An icebreaking vessel for elimnating or rendering ice harmess in a
S5surface area of water in proximty of an off-shore installation, said
vessel cowprseing28 an anchor which can be depl oyed i n aoTanzhowoshiose at a
di stance fromthe vessel; an anchor handling w nch capabl e of

wi ndi ng or unw ndi ng an anchor 10line through an opening in the vessel;
nmotive power neans for noving the vessel1$hile it is anchored; said vessel
bei ng capabl e of perform ng icebreaking tasks while it is anchored, said
vessel being, by neans of the notive power neans or the anchor handling

wi nch, novabl e across a surface area of the bed of the sea 15 which has a
significant!ly | expanse than the expanse of the vessel, whereby the
vessel is cagaltﬂi-e—m;é elimnating or rendering the.ice harmess in a surface
area of the sea, characterized in that the vessel conprises a first and a
second openi ng t hrough which anchor |jnes.can pass, into. . the water;, and in
that the opeHi L '%‘?Ltgreakmgnﬁ‘é%eief%v@'m%ﬁ’ég UhERNdering ﬁeog‘éfmgsss'ﬁ‘a@t 20
of the vesselyrand 68’ Wark!ifl frokihinPBE RmBirlshod iRstaRslidie! wheestel

m dshi p point of the vessel and the bow of the vessel, and said second
openi ng i s acowpgeithgbet ween t he m dship point of the vessel and the stern
of the vessel. . A vessel according to clagim1l, characterised in
that the first 'op@ﬁiaﬁﬁ:'z"'%wf' tah e FePiParnfamane i dra dis %@%ﬂn. 3.
A vessel accordinghd Geddepi m1 or 2, characterised in that the second

openi ng through which the anchor line passes into the water is arranged -
substanti al | y -e hahfamhobbandiing wirehtajpabia of efindihg orassdhdifgeart Becmordpoi nt
of 30t he vessel i tﬂ_g_ | ongi tudi nal. direction, which is also designated the
m dshi p 1oi nt) anﬁn? Oggfégﬂ peninintedessel 50 4. A vessel according to
claims 1 - 3, Ghapfleidoshlt healdlh Mdling BROMLRPAMIER isendhorrged in the
flat bottom of the vessel. 55. A vessel according to clains 1 - 4,

char act er i sedaidn vehse! beings @apatilcopénpadoinsingr icabgeaking tasks vebiel it sisskeg.

anchored, said vessel being, by means of the motive power means or the
anchor handling winch, movable across a surface area of the bed of the sea
15  which has a significantly larger expanse than the expanse of the vessel,
whereby the vessel is capable of eliminating or rendering the ice harmless in
a surface area of the sea, characterized in that the vessel comprises a first
and a second opening through which anchor lines can pass into the water;
and in that the openings are arranged below (deeper than) the propeller shaft
20  of the vessel, and wherein said first opening is arranged between the midship
point of the vessel and the bow of the vessel, and said second opening is

arranged between the midship point of the vessel and the stern of the vessel.

2. A vessel according to claim 1, characterised in that the first opening is

25 arranged in the flat bottom of the vessel.

3. A vessel according to claim 1 or 2, characterised in that the second
opening through which the anchor line passes into the water is arranged —
substantially — halfway between the midpoint of the vessel (ie the midpoint of
30 the vessel in the longitudinal direction, which is also designated the midship

point) and the stern of the vessel.



6. A vessel according to clains 1 - 5, characterised in that the vessel
conpri ses two openi ngs arranged bel ow the waterline and both between the
10m dshi pypebnti20f28t he vessel and the stern. 7. A vessetTanordisogst o
clains 1 - 6, characterised in that the vessel conprises two openings
arranged bel ow the waterline and both between the m dship point of the
vessel and the bow. 15 8. A nethod of W&aking ice by use of at |east two
vessel s, which nethod conprises the following steps: that the vessels are
arranged at a distance froman off-shore installation and in a direction
whi ch, as seen fromthe off-shore 20 installation, is substantially in

ITel w h | ' f l.ce. .
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of f - shor e i nepahihgtis amangéd i tharflatoltom ofthdesegled i n an anchor line from
each vessel, that the vessels are positioned such that the hol ding
force of the 25anchors can be transferred fromthe anchors to the vessels

via anchaer | kEngs é%l% ; €cla r. | i 85 that et ddenyessel s
are arra(r‘?gedl‘s't;A ge mut ualor‘(yﬁ/mg:‘)@s%t mﬁ%ﬂgi %cﬁ%ﬂa%&(‘) t he giar ection 8}6
novenent of openingds arrdnged in thet vesiselis skegice transversally to the direction
of nmovenent of the ice and both at a distance fromthe 300offshore

installation to the effect that the first vessel elimnates and/or renders

the ice harmpeas vossd AldotingUid 8Rfinar 2 of chifadtetiSed ithithat e veddesecond

vessel elimnates and/or renders the ice harm ess in another surface area

of the wat ercvmpciae%m/@@oenmsm@ﬁgadsbel@mthamatarl@g 1d balh betweeni thewhi ch
the ice o5 brokeity BB OF e PEREPdnd R LRSS, by the first vessel. 5

7. A vessel according to claims 1 — 6, characterised in that the vessel
comprises two openings arranged below the waterline and both between the
midship point of the vessel and the bow. o
15
8. A method of breaking ice by use of at least two vessels, which method
comprises the following steps:
e that the vessels are arranged at a distance from an off-shore
installation and in a direction which, as seen from the off-shore
20 installation, is substantially in parallel with the direction of movement
of the ice to the effect that the vessels are capable of breaking ice
drifting in the direction towards the off-shore installation,
« that an anchor is deployed in an anchor line from each véssel,
o that the vessels are positioned such that the holding force of the
25 anchors can be transferred from the anchors to the vessels via anchor
lines and one or more anchor handling winches,
¢ that the vessels are arranged to be mutually offset longitudinally of the
direction of movement of the ice and at a mutual distance transversally
to the direction of movement of the ice and both at a distance from the
30 offshore installation to the effect that the first vessel eliminates and/or

renders the ice harmless in a first surface area of the water, while the



9. A nethod of breaking ice according to claim8, characterised in that the
first vessel is at a standstill and thereby elim nates and/or renders the

i ce harmweoimmzessurf ace area of the water that extendechmimihsomwessel
and down towards the offshore installation. 10 10. A nmethod of breaking

i ce according to clains 8 or 9, characterised in that the second vessel's
machi nery and/or anchor handling winch iZfare used to adjust the direction
of the anchor line and/or its length to the 15 effect that the vessel is
moved across a surface area of the sea bed which has a considerably |arger
expanse than the 8&f¢enhwesselaliginalesaand/oheansisys the icaebganless ipgnather of

el Iminating i ce agglgre LROMST AGVAEF WHRETbESAAL fo the Hick 86Ra8S GRoPbr e

wat er. 20
water in which the ice is broken and/or rendered harmless by the first

vessel.

9. A method of breaking ice according to claim 8, characterised in that the
first vessel is at a standstill and thereby eliminates and/or renders the ice
“harmless in a surface area of the water that extends from the vessel and
down towards the offshore installation.
10
10. A method of breaking ice according to claims .8 or 9, characterised in
that
o the second vessel's machinery and/or anchor handling winch is/are
~used to adjust the direction of the anchor line and/or its length to the
15 - effect that the vessel is moved across a surface area of the sea bed
which has a considerably larger expanse than the expanse of the
vessel, whereby the vessel is capable of eliminating ice and/or

rendering ice harmless in a surface area of the water.

20



