1 An icebreaking 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 predwoiznani2eztrrection relative to an of f-shore i nstalripat2oomsswah as eg
adrilling vessel. The ice drifts with the current, but it is also
I nfluenced by the wind. 10 It is very inportant that off-shore
installations in ice-filled waters are pfotected against the inpacts of the
ice. For instance, an oil or gas platformnmay be concerned. In the
foll ow ng description, a drilling vessel will be used as an exanple of an
15 off-shore n I mpact, a drilling vessel nust usually not
be shifted nﬁbgééﬁé%ﬁg vesgg oofnPhe dept h of thg wat er before the Y
drilling operation has to be dlscontlnued and, if it is shifted nore than
about 5 % the drill pe must usually &Ftconnected It is therefore to
be under st oo§n ?H%‘(eﬂt'ﬁﬁa{@{%eff O yassel ?%Sﬁb heif the INtodyEPYORAMAR EFAIM ar e
extremely crytical. Under 20 no circunmstances should |arge pieces of ice be
allowed to hit the drilling vessel. It is knowmn within the prior art to use
several , bypically three, powerful icebreakers that cooperate (ice

s .of 25 ice cannot drift towards the
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current, but it is also influenced by the wind.

10 Itis very important that off-shore installations in ice-filled waters are protected
against the impacts of the ice. For instance, an oil or gas platform may be

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 more than 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. Under
20 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
icebreakers that cooperate (ice management) to ensure that large chunks of
25 ice cannot drift towards the platform or that the ice is not capable of packing

around it.

Pack ice and ridged ice are the types of ice that it takes the largest amount of
energy to avoid. It is assumed that by means of conventional icebreakers it
30 may be necessary with a machine power of upwards of 60-70 Megawatt,

when the ice is thick and the current is heavy. That magnitude of machine



energy to avoid. It is assuned that by neans of conventional icebreakers it
30 may be necessary with a machi ne power of upwards of 60-70 Megawatt, when
the ice iwothiickoand the current is heavy. That nmagnitugeTeK2naisine power
i s conparable with nucl ear-powered vessels, and in view of the fact that
three vessels are often used, it will be understood that it is extrenely

resour ce-demandi ng and cost-intensive topsecure a drilling vessel against
the inpacts of the ice. The object of the invention is to provide a vessel
whi ch is considerably nore resource-saving than the prior art. The

obj ect is achi | )| ' 00 | s 10
bei ng | ocat e@b‘g’éfgswg%(@éggaebﬁgmgmnﬁ”%@?g?g’ﬁgq ggséﬂg‘f %Q%Fr? tvhéé& @Zstééﬁ‘é( y
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sea level, it is acconplished that the anchor line js not i g})act_ed t}%)é t he

i ce, and hent&soufe-femanding i eost-iniensive tosesyrs asilling assgsl aorinst ter wi se
occur 15 as L&m of the ice influencing the anchor |ine. According
to the pri orﬁnrt %ﬁg{.’%g d, when one tethers a vessel to an anchor, secure
the anchob line to the vessel at a |large distance fromthe natural pivot

The object of the invention is to provide a vessel which is considerably more

resource-saving than the prior art.

The object is achieved by the opening through which the anchor line travels

10 being located below (deeper than) the propeller shaft of the vessel.

By locating the opening through which the anchor line travels outwards below
sea level, it is accomplished that the anchor line is not impacted by the ice,
and hence the torquing on the vessel is avoided which might otherwise occur

15 as a consequence of the ice influencing the anchor line.

According to the prior art one would, when one tethers a vessel to an anchor,
secure the anchor line to the vessel at a largé distance from the natural pivot
point of the vessel. Thereby one hopes that the vessel will — due to the
20 momentum created thereby between point of attachment and pivot point —
seek to maintain a fixed orientation relative to‘the ice/current or wind that

influences the vessel.

By positioning the opening in the vessel and there beIoW, the anchor line is
25 furthermore located in closer proximity to the natural pivot point of the vessel,
and thereby it is accomplished that the above-referenced momentum is
minimized whereby it becomes easier to freely select a suitable orientation of
the vessel, while the latter — under the influence of the forces from the anchor
- is moved through the ice, transversally to the direction of movement thereof

30 and across the bed of the water under the influence of the ice.



poi nt of the vessel. Thereby one hopes that the vessel will - due to the 20
nonment um created t hereby between point of attachnent and pivot point - seek
to mai nt avo2a11fized orientation relative to the ice/curpembreimisnm4t hat

i nfluences the vessel. By positioning the opening in the vessel and there
bel ow, the anchor line is 25 furthernore |located in closer proximty to the
natural pivot point of the vessel, and thereby it is acconplished that the
above-referenced monentumis mnimzed whereby it becones easier to freely
select a suitable orientation of the vessel, while the latter - under the

I nfl uence of
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needs | ess fuel for manoeuvring, while sinultaneously a sufficiently

strai ghtening nonentumis maintained between the opening and the natural

pi vot poi nt phsitiBAin geo?%ﬁé opéﬁmbnntthétsp@e@%en%nhat {reevaaepRbedPlbsk TSl be
noved across a surface area of 'the water wthout the 1ce influencing the
anchor |ine fminanaduingt wéilestuultanedusikpstffisirntly sﬁa:ghtenmggylomntum

mai nt ai ni ng a course/ ntat{on whi.ch |at£avo rapl.e for. | %reaklnp 15

3 mantaired befveédh the opening and the natural pivot pom SFReSRESE
10
In this embodiment, the vessel 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. |
15

In practice, the ice also changes direction, and often no one will know in
advance which direction it will change into. Therefore, the vessel may be
equipped to deploy two or more anchors. Thereby, the vessel may use to
advantage the one or the other anchor line for icebreaking. Of course,
20 according to such embodiment, the vessel may also use the pull from two or
more anchor lines for icebreaking and, likewise, fhe anchor handling winches
- may — by suitable deployment of several anchors — be utilised as powering
means for moving the vessel transversally to the direction of movement of
the ice.
25
According to one embodiment of the invention, the vessel has two openings
ar_ranged below the water line, and both between the midship point of the

vessel (which, as explained above is the centre of the vessel) and the stern.



In practice, the ice al so changes direction, and often no one will know in
advance which direction it wll change into. Therefore, the vessel nay be
equi pped wo 2dapi2asz7t wo or nore anchors. Thereby, the vePse/DKmVI/038W4t O
advant age the one or the other anchor line for icebreaking. O course, 20
according to such enbodi nent, the vessel may also use the pull fromtwo or
nore anchor |ines for icebreaking and, | gkkewi se, the anchor handli ng

wi nches may - by suitable depl oynent of several anchors - be utilised as
powering neans for noving the vessel transversally to the direction of

moverent of ARg, ke 12BnAerRdimEnt of eeinaRAM RBeASel RS by BBbheibs L Ne

vessel has two op ngs arrange ow the water line, a bet ween t he
m dshi p poi narrahged delms the wWater dine arsd doph dietwdemltbe emidshiphpood mfrtheof t he
vessel ) and the stern. According to one enbodi nent of the invention, the
vessel has t¥@SS$H8AT AR PAW anged bel ow the water |ine and both between the
m dshi p point of the vessel and the bow. According to one enbodi nent, an

i cebreaki ng supply vessel with one or two azinmuth propellers is used, ie
propel | er§ tAatordany tocome eathedirB601) ambicabreakingssepnly yebgelwath poalordwos.
Usual Iy, the_vessel has |ateral propellers,.too, but t y 1 nor part
conpared to PATUDRMORHISSE dHaiSedr (€ PIapelisfs p‘@%ldﬁn %éﬂpai?‘%/d i%bat ﬁg’OﬂL@P t hat
is made to faggedtanpndstiddixis UsUdIfT ey vieBSelaRasnitral oropemsts! e gy, on
the one hand, grind the ice and, on'the other, push the ice chunks away

al ong wit h ttheymlaypslmisor wartegompgred to Kbe paisnuthprapslipisei Rajticwar whea i ce,
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grind theoi Cpro@édeﬁs&néz,sd”h tHecome Band ogrivet tHeeicdrand, onghe esisa| pusly thesiceg

vessel s according to the invention, a |arger nunber of vessels can be
anchor ed andCiyydsawayalons withha propsliemeateri | 1i ng pl at f orm wi t hout an

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
15 that machine power is used only to grind the ice and to push the ice around

the drilling vessel.

By using vessels according to the invention, a larger number of vessels can
be anchored and operate quite closely fo the drilling platform without an
20 ensuring risk of them colliding. Thereby the water arouhd the drilling vessel
can be kept free of ice in a particularly efficient manner, and rmuch money

can be saved on ice-doublings of the drilling vessel.

Embodiments of the invention will be set forth in the dependent claims.
25 |
The invention also relates to a method as set forth in claim 18.

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
30 skilled in the art.



20 ensuring risk of themcolliding. Thereby the water around the drilling
vessel can be kept free of ice in a particularly efficient manner, and nuch

noney carwbeosizreezt7on i ce-doublings of the drilling ves®elr/pkErbodirment s of
the invention will be set forth in the dependent clains. 25 The invention
alsorelates to a nethod as set forth in claim18. The text nentions the

use of azinuth propellers; of course, thgy can al so be other neans
provi ding notive force/thrusters/propellers known to the person 30skilled
in the art. By the phrase "expanse of the vessel"” is intended the area

conpri sed byg,, tﬁé}ﬁg}a]%reg%%?ﬁ%%t eq;aensg@? ié’ﬁﬁéﬁ&ed ﬂfédargt%h%éﬁﬁfg%gﬂ%w dth of

t he vessel. arge the largest w ssel are

al so desi gnat ead: fhellafgest leHyth ofttevessel, virdd now be expl ained in further
detail with reference to a nunber of enbodi nents, reference being nmade to
the drawi ng, wter tiedargestiddinofthe vesstlr ates the prior art;

The largest length and the largest width of the vessel are also designated:
5 LOA

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

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

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

15 agiven area; while
Figure 4 shows yet an embodiment; while

Figure 5 illustrates ice management with three vessels;

20
Figure 6 shows an embodiment of a vessel according to the invention;
Figure 7 shows an embodiment of the invention executed on a vessel
comprising a so-called "skeg”; and

25

Figure 8 shows a vessel as shown in figure 6, seen from above.

Figure 1 shows a drilling vessel 1 in Arctic waters. The drilling vessel is
retained by means of eg eight anchors. The associated anchor lines are
30 illustrated by means of the eight arrows in the figure. Figure 1 also shows a

number of large ice floes F1, F2 and F3 that are broken by means of



Figure 2 shows an enbodi nent of a nethod for ice managenent; Figure 3
shows an alternative enbodi nent of a nmethod for icebreaking within 15 a

gi ven ar e’ 2hi/i2es2Fi gure 4 shows yet an enbodi ment; whi lPeTHIKOT12056104
illustrates ice managenment with three vessels; Figure 6 shows an enbodi nment
of a vessel according to the invention; Figure 7 shows an enbodi nent of the
I nvention executed on a vessel conprising a so-called "skeg"; and Figure 8
shows a vessel as shown in figure 6, seen from above. Figure 1 shows a
drilling vessel 1 in Arctic waters. The drilling vessel is retained by

means of eg o] T t | ddisisat ed
by nmeans of ?hg@ak@ﬁ%ﬁa‘?%n&fﬁﬂﬁgﬁ?& it BH&%Larﬁlbe%V@éﬁds%gqv@% nunber of

| arge ice fI@fes:eFiKl R2 amtl K33dtift atlorg @nUrpéﬂrthbydni’rhzr@yeesﬁel, 8ince the ice ‘

| drifts in the direction of the shown arrow P. If an ice floe the size of floes F1,

F2 or F3 hits the drilling vessel, the anchors thereof cannot uphold the

5 requisite, exact position.

. Icebreakers 2, 3 and 4 are 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, see the

10 explanation of this in the introduction. The invention entails a considerable
reduction in the consumption of resources necessary for breaking the ice
sufficiently.

Figure 2 illustrates a method whereby a vessel 5, eg an ice-breéking supply
15 vessel, goes sailing and sets an anchor 6 to the effect that the vessel 5 will
go in the direction of the drilling vessel 1 when the anchor line is deployed.
The anchor line may typically have a length of 1000 m (depending on the
depth of water, but typically it is three fimes the depth of water). The ice'
moves essentiaily in the direction of the arrow P, but for the sake of overview

20 it is not shown in figure 2.

The mere fact that the vessel 5 is still without active motive-power machinery
- will entail that the ice which is moving towards the drilling vessel 1 is broken.
It will 'appear from the figure that the vessel tu‘rns the heel towards the ice,
25 ahd by means of a pair of fixed propellers, it is easy to turn the vessel relative
to the direction of movement of the ice (see below) and to thereby use to
advantage the pressure exerted by the ice to shift the vessel 5 transversally
of the direction of movement of the ice. In certain conditions, one singlé
vessel operating in this manner suffices for protecting the drilling vessel 1.
30



| cebreakers 2, 3 and 4 to the effect that only relatively few and smal |

chunks of ice Kl, K2 and K3 drift along and past the drilling vessel, since
t he i ce dwofzbsvizes2vhe direction of the shown arrow P. | PcamK2eoa/dshme t he
size of floes FI, F2 or F3 hits the drilling vessel, the anchors thereof

cannot uphold the requisite, exact position. Icebreakers 2, 3 and 4 are in
mut ual comruni cation with one another tojobtain the npst efficient :
i cebr eaki ng possi bl e. However, this does not prevent the energy consunption
onboard the three vessels to be high, see the 10 explanation of this in the
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on the depth of water, but typically 1t T's three tines t of water).
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fromthe figure that e vessel turns the heel towards the ice, 25 and by
means of a pfarbreaking feelioerepdimnalyrs, it is easy to turn the vessel relative
to the direction of novenent of the ice (see below) and to thereby use to
advant age the pressure exerted by the ice to shift the vessel 5

transver sal | pcedrdintetadone @nisodimentroneenmare) idedreéaiéng sopplyriesisel(s) is
conditions, one single vessel operating in this manner suffices for

protecting tRrelusedithat aeespegvided with an azimuth propeller at both sides in the

stern of the vessel. Those propellers that can be rotated 360° are particularly

efficient for use in the exercise of the method according to the invention.

When the anchor line holds the vessel up against the pressure of the ice, the

15 propellers can be set in a transverse position to the effect that they both

press the one side of the vessel towards the ice, the propeller close to the ice

crushing it, while the other disposes of the ice with the propeller water.

Figure 4 shows a further, alternative embodiment, wherein two supply

20. vessels 10, 11 are used that are anchored by each their anchor 12 and 13,
| 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 10, 11 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

25 movement of the ice are absorbed by the respective anchor lines which are

essentially parallel.
Fig 5 illustrates ice management by means of a method.

30 The drilling vessel is still shown by 1, but now three icebreaking supply

vessels 14, 15 and 16 are used that are anchored by means of respective



7 Figure 3 shows an alternative or a supplenentary nethod for shifting the
vessel 7 in the transverse direction to the effect that a sufficiently w de
belt is pwvoendedtosshere the ice is rendered harn ess. ThiPETiDE2dDINES0

depl oynment of two anchors 8 and 9 and by utilizing the anchor handling

w nches of the respective anchor lines to balance the forces in and the

| engt hs of the anchor lines to the effecg that such nmeasure contributes to
controlling the position of the vessel. By sinultaneous use of propellers,
the captain has many options for breaking the ice opti mal ly. 10 According
to one enbodj H@ﬂf r ) Ve used
that are provi ci Im&({%h{gnm;‘zé:hguﬁicr%?gggpey -@;éoﬁ%%{rﬁ SI :ésh%?‘)ns{ (eaég%'gkn of
t he vessel. ﬂ'dsensef ice@e2Mearsd 2RaThe amallehuokabéite3s@ roteshoart iTheyavérg

efficient for he exercise of accor di n to.the invention.
Wnen_the. ancHBNEH Y $6 2% Sereubauteelers dat b Voo bt P s ce.
the 15 propehighie §?6}t|q§d$igfn g Vbsdef { ansverse position to the effect that
t hey both press t e one si the vessel towards the ice, the propeller

close to bhe ice crushing it, while t he ot her di sposes of the ice with the
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wat er. The ofRdCHBROT PO 14 and 16 al so machine the ice floe 22

Si rrultanﬁ gusly with the floes 20 and 21 being pushed to each their side,

around the drilling vessel 1. In this 10 manner, the water around the

drilling ves©élcouese, litciskepnmonethat thendirection ogam cuggntithet isetchanges. Kot
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of pollution.

installation. In order to monitor the movement of the ice, it is an option to

20 deploy, in an area around the off-shore installation, one or more GPS
apparatuses (loggers) — known per se — on the ice. Thus, by means of the
GPS apparatuses, it is possible to monitor the movement of the ice around
the off-shore installation and to obtain a (an early) warning of substantial
changes to the direction of movement of the ice. Thereby it is also possible to

25 issue a warning about and to implement movement of anchors in due time to
the effect that it is possible to continuously render the ice harmless (or to

keep the sea completely free from ice) around the off-shore installation.

Figure 6 is a schematic sectional view of an embodiment of a vessel

30 according to the invention.



15 OF course, it is common that the direction of the current/the ice
changes. It may therefore al so be necessary to nove anchors and vessels to
cont i nuowsbyoralizos2nat e i ce and/ or render ice harm ess aroumkan/msbfo4shor e
installation. In order to nonitor the novenent of the ice, it is an option
to 20 deploy, in an area around the off-shore installation, one or nore GPS
appar atuses (|l oggers) - known per se - og the ice. Thus, by neans of the
GPS apparatuses, it is possible to nonitor the novenent of the ice around
the off-shore installation and to obtain a (an early) warning of
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55). They are separated by and are situated above the nost deeply situated
part of the vessel which - in the enbodi nent shown, |s the so- called flat

bott om (53) n the h ri zont al ane. n _the t vessel
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anchor handling wi nch/ wheel (62) and, at the other end, it is attached to

an anchor (nbre invwarnd aseded @nngnaher sreadine sinek/whest (62) anss atibemthem, the
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that the opening .is caused to be further up than the horizontal plane of
the flat botWatT isdocaied asdar tquardsithe sﬁ%mnasaﬁe%kalewaﬁaﬁf% beitaehe

whi ch is di W?%sf‘é’.;/sr\ée PR fb%“ﬂﬁ%@t%an C sesqsﬁe%rsuapy%@éng {o ra%fg@a?dé the

desi gned for orces nventlon capstans an anchor
handl i ng w nstermityateke apepind s cduséfiGo-| belﬂlbﬁermnpsth(andhedmpaodiamglarre afbout
6, 000, 000-10,,00 (r)%)%pNewt on) and 20 have a braking power of 1,000-1, 500

t ons (corresgl?nigq 8-about 10, 000, 000- 15, 000, 000 Newt on)

This text uses the term anchor handling winch/wheel which is different from a
conventional capstan in that it is usually designed for far greater forces than
conventional capstans. Thus, an anchor handling winch may exert pulls of
600 - 1000 tons (corresponding to about 6,000,000-10.000,000 Newton) and

20 have a braking power of 1,000-1,500 tons (corresponding to about —
10,000,000-15,000,000 Newton).

The vessel comprises one or more thruster(s) (50) arranged in the stern of
the vessel (52.) In the shown embodiment, the thruster is journalled rotatably
25 about an axis (90). Of course, vessel and thruster (s) may also be made such

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 horizontal plane
30 of the flat bottom. 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



The vessel conprises one or nore thruster(s) (50) arranged in the stern of
the vessel (52.) In the shown enbodi nent, the thruster is journalled

r ot at abl ywd2oabiaog27an axis (90). O course, vessel and trhmmat2eri/ossjo4nay

al so be made such that one or nore 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 arng | ocated above the horizontal

pl ane 30 of the flat bottom It is realised by the invention that an anchor
| ine can be conveyed out through that part of the bottom which is below the

vessel' s V\Op,%g)éﬁéﬂsﬁﬁﬁ@éférfgg%%%{L/uﬁ’é%%hé ot 8Bfingirfto (CHtHEH i )indt ¢ hout

the line thefeby co contact wth the-vessel”™s stern propellers
(t hrust ers) . vessel'gstern propeliess dhrestdaii nent of the invention executed on a
vessel 5 conprising a so-called "skeg" (70), whose functionality will be
described in the foll ow ng. For the sake of good order, it should be

ent i oned | nﬁggﬂé ¥ shidiils Lézheeﬁﬁz%%ﬁheﬁt%? GhedinvBnid9 U cltdd i lUgkbyeinot an
i cebreaker, and that the depiction 10 serves to explain the functionality
of a "ske§".comprising a so-called "skeg” (70), whose functionality will be described in

the following.

For the sake of good order, it should be mentioned initially that the vessel
depicted in figure 7 is actually not an icebreaker, and that the depiction

10 serves to explain the functionality of a "skeg”.

To increase the performancé of the stern propellers of an icebreaking vessel,
they are, in a corresponding manner (as shown in in figure 7), sometimes
arranged such that a part of the propellers or their blades go deeper into the
15 water than the flat bottom (60) of the vessel. Such vessels are often made
with a lowered bottom part called the skeg. The skeg is situated in front (seen
relative to the normal direction of sailing of the vessel). The purpose of a
skeg is to protect the propellers in shallow waters since "the skeg” will

prevent the propellers from hitting the bottom in case of a grounding, if any.

20
An actual icebreaking vessel can thus be made with "skeg” as shown in
figure 7, and in such vessels the invention can be executed by allowing the
anchor line to pass into the water from a point in "the skeg” that is situated
below (deeper than) the vessel's propellers (thrusters).

25

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
conveying the anchor line into the water is arranged in "the skeg” and, more
30 specifically, also to the rear thereof (towards the stern), as shown in figure 7.



To increase the performance of the stern propellers of an icebreaking
vessel, they are, in a corresponding manner (as shown in in figure 7),

somnet i meswanoangest7such that a part of the propellers orcriaoiiisates go
deeper into the 15 water than the flat bottom (60) of the vessel. Such
vessels are often nmade with a lowered bottom part called the skeg. The skeg
Is situated in front (seen relative to tthe normal direction of sailing of
the vessel). The purpose of a skeg is to protect the propellers in shallow
wat ers since "the skeg" will prevent the propellers fromhitting the bottom

in case of aA%BC\Wﬁi tﬂﬁ mbélf|€£i¥’on329139‘%ré hth@e&ﬁﬁﬁé& |II¥>e§I$ﬁ’1|e fsohhus be

made with "skeg I gure |n such s the i ventlon
can be execu$lektbd)m taklastM ng t he anchor I|ne to pass into the water froma
point in "the skeg" that is situated bel ow (deeper than) the vessel's

propellers (thrusters). 25 Hereby it will be obvious to the person having

skills withi ﬁl gufd 8 sqfoRNst B3ks IV@SS§|%WWIﬁ hgare 6C&eakimabog. |Cé‘rﬂﬂali9%f

provided with-a skeg. It is thus al so posSible to configure it wth
passage fbr mecmﬂsellamanmh@rrbamdltﬂgewupém(jﬁig |$:@h0wyll whichhis cowpirst to ane into

t he water |s ar in "the skeq" and CIfIC o to the

rear thereof? Mﬁﬂgsqw) Y'%raﬁ‘)a 'HS\XE?}’ fx Palﬂ% Vig an '% erXaI ‘% sag%
(outllned behind the funnel) and further out through an opening (not shown
either) in the bottom of the vessel.

10 As will appear from figure 8, the anchor line extends from the anchor
handling winch into a funnel-like part (80). The purpose of that part (80) is to
convey ‘the.an}chor line from the winch and into the internal passage (shown
in dotted lines) which extends through the vessel and out through the bottom
thereof. The shape of the funnel-like part may of course be varied within the

15 ordinary skills of the person skilled in this art; the essential aspect being that
the funnel-like part is capable of capturing the anchor line from the entire
width of the anchor handling winch and of conveying it into the internal

passage of the vessel.
20 Other aspects of the invention are:

According to a first aspect of the invention, it is a method in the breaking of
ice drifting with a predominant direction relative to an off-shore installation,
characterized in that, by fneans of a vessel, an anchor is deployed in a

25 position at a distance from the off-shore installation and in a direction with is,
as seen from the off-shore installation, substantially in parallel with the
direction of movement of the ice; and that the machinery of the vessel is used
to adjust the direction of the anchor line. |



WO 2011/ 120527PCT/ DK2011/ 050104 11 Also with the nodifications that are
within the ordinary skills of the person skilled in the art. Figure 8 shows
a vessel wehiomns27n figure 6, seen from above. Central PgTaK2811Vd3@108eSSE]
an anchor handling winch (62) is shown which is coupled to an anchor (not
shown) via an anchor |line (61) extending via an internal passage (outlined
behi nd the funnel) and further out through an opening (not shown either) in
the bottom of the vessel. 10 As will appear fromfigure 8, the anchor |ine
extends fromthe anchor handling winch into a funnel-Ilike part (80). The

purpose of tRaL,pfd td Q@eck)sﬁﬂgév\%ﬁ%?ﬂéﬂﬁ%ém eﬁﬁ&r‘i‘,Q§ id Wﬁ?ﬁﬁﬁmbemkbgﬁ tWiﬁWﬁQt and

into the internal passage otte I nes extends through the
vessel and oembodiment) chheadterizechinithat afvesShkissismoe wiferéingheumaehinenke
part may of course be varied Withiﬂ"at he 15 ordinary skills of the person

skilled in tRPEPEFES OPRLOT MAAERAFTBHILRIGEEICFei ng t hat the funnel -1ike part

I s capabl e of capturing the anchor line fromthe entire width of the anchor
handling wi nch and of conveying it into the internal Eass_age_ of the vessel.
20 Ot her &aspAccerdiig ttha thing @speohofathe: inpentionliihip a onethpd dike indpedirstodr t he
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in that, by ﬁ%ﬁ&e@%c@m‘{)@i%é@'sideaﬁroﬁﬁﬂél@[ is deployed in a 25 position at a
di stance fromthe off-shore installation and in a direction with is, as
seen fromthe off-shore installation, substantially in parallel with the

direction of f LEE. t. e. ' ] | is
St ooy AR o0 a6t Al MpRE TS o il R YiSE
10 third aspects, characterized in that the machinery is used to adjust the

direction of the vessel relative to the direction of the anchor line.

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

15 is facing towards the ice.

According to a sixth aspect of the invention, it is a method like in the fifth
aspect, characterized in that the anchor handling winch is used to pull the
heel of the vessel upwards against the ice.

20
According to a seventh aspect of the invention, it is a method like in the first
aspect, characterized in that several anchors aré deployed in dissimilar

directions relative to the off-shore installation.

25 According to an eighth aspect of the invention, it is a method like in the first to
seventh aspects, wherein a number of GPS apparatuses are deployed on the
ice, upstream of and at a distance from the off-shore installation,
characterized in that information received from thenGPS apparatuses are
used to detect a change in the direction of movement_of the ice; land that this

30 information is used to decide whether one or more anchors are to be moved.



12 According to a second aspect of the invention, it is a nethod like in
the first enbodi ment, characterized in that a vessel is used, wherein the
machi ner ywoanmwri2ze®s one or nore azinuth propellers. Accecaingotiosaioihird
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 machi nery
conpri ses side propellers. According tjgs a fourth aspect of the invention
it is amthod Iike in the first to 10 third aspects, characterized in that
the machinery is used to adjust the direction of the vessel relative to the

direction OfA }t] faﬂfréét S‘ELE&EeC? nf{@%ﬁg%&’ |t|§ t%h %Rﬁ&t\ e?g Je€orth

i nvention, ourt

characteri zeglcadirdihbatb didim ampefthei daimg, ned such t hat the heel 15 is facing
towards the ice. According to a sixth aspect of the invention, it is a
method like in the fifth aspect, characterized in that the anchor handling
winch is used to pull the heel of the vessel upwards against the ice. 20
According to a seventh aspect of the invention, it is a nethod like in the
first aspect, characterized in that several anchors are deployed in
dissimlar directions relative to the off-shore installation. 25 According
to an eighth aspect of the invention, it is a nmethod like in the first to
sevent h aspects, wherein a nunber of GPS apparatuses are depl oyed on the
ice, upstream of and at a distance fromthe off-shore installation,
characterized in that information received fromthenGPS apparatuses are
used to detect a change in the direction of novenent of the ice; and that
this 30 information is used to decide whether one or nore anchors are to be
noved. WO 2011/ 120527PCT/ DK2011/ 050104 13



Any of these aspects can be conbined wth the invention as set forth
according to claimany of the clains. 14 d ains 1. A vessel with an

i cebr eakiwQ 2nul120320 el i minate ice or to render ice harnPesDKR0iM5a103ur f ace
area of water in proximty of an off-shore installation, said vessel
conprising: an anchor which can be deployed in an anchor line at a

di stance fromthe vessel; an anchor handling wi nch capabl e of

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

wi nch, novabCd acmoss a surface area of the bed of the sea 15 which has a
significantly | arger expanse than the expanse of the vessel, whereby the
vessel is capable of elimnating or rendering the ice harmess in a surface

area of the §efve§ r\ﬁifH ghlig&stehking Ml tbhéhnﬂﬁ&t'é' iBg dr%%'r%bﬁ’vﬁé%rr‘rﬂ&samhor

| ine passes into t wat er I's arrahged bel ow (deeper than) the propel

shaft of Bheinv@sséace 2cea of waterds peoxienityofdimeffsbord mstallatlonhsaldmeeselsed in
that the openi |s arranged in proximty of the point around which the
vessel w | f)?'vgf' 'REt ur al | y. 3. A vessel according to claiml,

characterised in m%hchafewﬁ%%éigbé%eﬁﬁ)y@ena%egn&ffbrfm@ dtyafstiinde Pomt er n
in the bottom of the vessel as possible w thout the opening com ng higher

up than the hori zthet\wsspl,ane of the vessel bottom
¢ an anchor handling winch capable of winding or unwinding an anchor
10 line through an opening in the vessel;v
e motive power means for moving the vessel while it is anchored;
said vessel being capable of performing icebreaking tasks while it is
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 opening through which
the anchor line passes into the water is arranged below (deeper' than) the
probeller shaft of the vessel.
20
2. A vessel according to claim 1, characterised in that the opening is

arranged in proximity of the point around which the vessel will pivot naturally.

3. A vessel according to claim 1, characterised in that the opening is
25 arranged as far towards the stern in the bottom of the vessel as possible
without the opening coming higher up than the horizontal plane of the vessel

bottom.

4. A vessel according to claim 1 or 3, characterised in that the opening is

30 arranged as far towards the stern of the flat bottom of the vessel as possible



4. A vessel according to claim1 or 3, characterised in that the opening is
30 arranged as far towards the stern of the flat bottom of the vessel as
possi bl e w0 20252120527 PCT/ DK2011/ 050104 15 wi t hout thecomarongsecmai ng

hi gher up than the horizontal plane of the vessel bottom 5. A vessel
according to claim1l1, "characterised in that the opening is 5 arranged as
far towards the stern in the vessel as passible w thout the opening com ng
hi gher up than the | owernost part of the propeller periphery. 6. A vessel
according to claim1, characterised in that the opening is arranged in the

fllat bottom th&he[ ,?ﬁ)%ﬁ'ingo nZF hlﬁhléreﬁ &hai? h%%t&f’e\%b%'dﬂﬂe%s@el

characterise |nt sar ange ar to s the stern in
the flat botbettomf the vessel as possi bl e. 8. A vessel according to
claiml or 6, characterised in that the opening is 15 arranged as far
towards the stern in the flat bottom of the vessel as possible wthout the

opent ng com 5940 L dieohdinh 2N EimPh Aehapacicfeld # Bt R opéhing. igessel

according to c characterised In that the opening I3
arranged as émangexheasdfart toovastderthei stermanf that vésseal oas glossilde watixeit the

posst Ble 20 S4B LoLS: ARG UF GRRLRRAREN HE ¥ RS BEman e o
in that the opening is arranged in the vessel's skeg.
6. A vessel according to claim 1, characterised in that the opening is
arranged in the flat bottom of the vessel.
10 |
7. A vessel according to claim 1 or 6, characterised in that the opening is
- arranged as far towards the stern in the flat bottom of the vessel as possible.

8. A vessel according to claim 1 or 6, characterised in that the opening is
15 arranged as far towards the stern in the flat bottom of the vessel as possible

without the opening coming above the horizontal plane of the flat bottom.

9. A vessel according to claim 1 or 6 - 8, characterised in that the opening is
arranged as far towards the stern in the flat bottom of the vessel as possible
20 without. the opening coming higher up than the lowermost part of the

propeller periphery.

10. A vessel according to claim 1, characterised in that t‘he opening is
arranged in the vessel’s skeg. -

25 '
11. A vessel according to claim 1 or 10, characterised in that the opening is

arranged as far towards the stern in the vessel's skeg as possible..

12. A vessel according to claim 1 or 10-11, characterised in that the

30 opening is arranged as far towards the stern in the vessel's skeg as possible



25 11. A vessel according to claim11 or 10, characterised in that the
opening is arranged as far towards the stern in the vessel's skeg as

possi bl e.wo0 2011/120522. A vessel according to claim1l or l@ctbkohesamieri sed
in that the 30 opening is arranged as far towards the stern in the vessel's
skeg as possible WD 2011/120527PCT/ DK2011/ 050104 16 wi t hout the opening '
com ng higher up than the | owernost partiof the propeller periphery. 13. A
vessel according to claiml, characterized in that the opening through

whi ch the anchor |ine passes into the water is arranged - substantially -

hal fway bet ‘i‘ﬁ/ﬁﬂg\ﬁp%@j ‘?jﬁéﬁéc%%'ﬂﬁ‘gof‘}‘dﬁégi ﬁ?iﬁ\%ln Y IbRermbSr Ba Jf e

vessel . vesse ng -t characterized in that the
openi ng t hr opgipellbr périgheryanchor |ine passes into the water is arranged
between the mdship 10 point of the vessel and the bow of the vessel. 15.
A vessel according to claim1 or 14, characterized in that the opening

through whi chst AGe88MEoldifg tdBERASI, IchaPaétdfi2baliR that (¥ bAESIRE through
substanti al | ?3'- hg way B}edtlﬂ\j\gten the m dsh?p plgi ntI op t he vg‘gseg arr%lgt he 15
vessel ' s bowwhich6theAanekarlinaqrassds rigta the veater Is BBrangkdr-acubstardidlly i t hat

the vessel ¢ rises, two openings through which anchor |ines,. may pass into
the water; aﬁ%&%se%%‘ @‘ﬁéﬁi‘%ﬁ? %‘?'Bpgﬂhgnvgfééeb%ch)&?e[ﬂsm f@le \%/qsﬁgﬁof t he
vessel- and 20 between the mdship point of the vessel and the stern.
14. A vessel according to claim 1, characterized in that the opening through
which the anchor line passes into the water is arranged between the midship

10 point of the vessel and the bow of the vessel.

15. A vessel according to claim 1 or 14, characterized in that the opening
through which the anchor line passes into the water is arranged -
substantially - halfway between the midship point of the vessel and the

15 vessel's bow.

16. 'A'vvessel according to claim 1-15, characterized in that the vessel
comprises two openings through which anchor lines may pass into the water;
and that both openings are arranged below the water line of the vessel and

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

17. A vessel according to claim 1 or 14 - 16, characterized in that the vessel
comprises two openings through which anchor lines may pass into the water; -
and in that both openings are arranged under the water line of the vessel and

25 between the midship point of the vessel and bow.

18. Method for breaking ice by use of a vessel according to any one of claims
1 - 15, characterized in that:
e the vessel is arranged at a distance from the off-shore installation and
30 in a direction which, as seen from the off-shore installation, is

substantially in parallel with the direction of movement of the ice to the



17. A vessel according to claim1l1 or 14 - 16, characterized in that the
vessel conprises two openings through which anchor |lines may pass into the
wat er ; amwoiznitvized27bot h openi ngs are arranged under thepaaiaroit/oseloaf the
vessel and 25 between the m dship point of the vessel and bow. 18. Method
for breaking ice by use of a vessel according to any one of clains 1 - 15,
characterized in that: the vessel isarranged at a distance fromthe
of f-shore installation and 30in a direction which, as seen fromthe

of f-shore installation, is substantially in parallel with the direction of
movenent of the i i i 3
breaking ice drif%ﬁﬁgq?%ﬁgsaé%?ﬁL&g%%ghgﬁgw?%§¥§?ﬁ§?PSﬁ&gQ%R?ﬁgfﬂgiognchor
i s depl oyed i n anshkorehnstallatien,whi ch i s conveyed through an internal passage

in the vessel and out through an opening 5which is js arranged under the
sea level ,  the vigSen BNGHE; 5] drRiavedicn eRaeneeE [ VNGNS ir eeP¥AYethe

anchor can be {1 afhaaf Gfl ihfePRBIIRSARE RN 9oLl HHRPGA! tidubrPa BBenligne and

one or nore anchor I'ng wi nches, > that the vesse machi nery an
anchor haadl i ng wwhidh isd$8 arrangs@édndéOthecsesdienst, t he directi on of the anchor

line and/or its length to the effect that the vessel, can noved across a
surface area of® tﬁl@ ‘é"é“éegé?jpﬂﬂf'%’ﬂecﬁ§§C*&%n£@d¥§‘i@9g‘)f¢§r@ CRPE €A han
the expanse of !hge\@paRlred HSMIAE didfol RSHRI vdssef AR AOPlin€bhlidiatong | ce
and/or rendering 1ce harmess in a surface area of the water.
more anchor handling winches,
e that the vessel's machinery and/or anchor handling winch is/are used
10 to adjust the direction of the anchor 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 harmless in a surface area of the water.



