Ship for drilling and production in icy waters The present invention relates to a ship which is adapted for
drilling of oil and/or gas wells, as well as for production. Inyparticular, the invention relates to such a 5ship
adapted for use in arctic waters. Furthermore, the invention relates to a system and methods, as pointed
out in the respective independent claims. Ships with turrets for drilling of wells on the seabed are known,
for instance froPhiRHt HikiReapd produstiondn iWalers makes an arbitrary orientation of the 10ship
with respect to the well possible, as the ship can turn about the centre axis of the turret. Such a turning of

the ship is oft irable in order to red th d ' th . For thi the shi
< orionted in SULFEPRRS hAVHCRBRE 18 A€ AT s aEm eI LRI B ems. 15

e}rctic regions_ogaswﬂdelhﬁ% ml&dditﬁnrmbdbaﬂietmge daﬂiwlmethethw&@daonkaamjpkmj&eastruptur_es _
(icebergs) whichigrggsdic siiRa IRavei0gAelk IHImeARaqRATER laAna S, the floating ice wil

3
exert large forces on a gz% p and must . iIn a good way in order to avoid excessive forces
on moorings orsiRTeAadDethedsnahBeNIPOLHEP ARp sesRAGh e AR ERE R2iESrovided a ship which
is adapted for drilling of oil and/or gas wells. The ship is characterized in that it is adapted for drilling

through a drill riger string extendjng from a well jn the seabed up to a 25turret arran eﬂ with the ship. The
il viser string KRB B8 AR G5 1 e PP R e CIG T  (CSIEOANB! the baee fine
of the ship or theasimpsubbtainnibSUucB® @ay. thiad therathipatan teeaitharyloliergatistrioigh@his solution
makes it pgssib, &ifor e I e tag IL.auic h JIy 5 { Saq to be pulled up
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of the turret. Such a turning of the ship is often desirable in order to reduce the

load on moorings or thrusters. For this purpose the ship is oriented in such a way

that it is exposed to as small forces as possible coming from currents.

15  In arctic regions one will have an additional challenge due to ice in the sea. This
may be ice structures (icebergs) which forces the ship to leave the well. It may
also be packed floating ice. The floating ice will exert large forces on a big ship
and must be dealt with in a good way in order to avoid excessive forces on
moorings or thrusters.

20
The invention
In a first aspect of the invention there is provided a ship which is adapted for
drilling of oil and/or gas wells. The ship is characterized in that it is adapted for
drilling through a drill riser string extending from a well in the seabed up to a

25 turret arranged with the ship. The drill riser string is adapted to be separated from
connection with the ship in a position under the base line of the ship or the ship’s
bottom, in such a way that the ship can leave the drill riser string. This solution
makes it possible for the ship to leave the well quickly. The drill riser string does
not need to be pulled up into the ship, but can, however, remain standing.

30
Preferably the turret comprises a lower part which is adapted to be separated
from the ship in such a way that it sinks downwards in the sea at separation and
takes a position of equilibrium wherein it surrounds at least a part of the drill riser



Preferably the turret comprises a lower part which is adapted to be separated from the ship in such a way
that it sinks downwards in the sea at separation and takes,a position of equilibrium wherein it surrounds at
least a part of the drill riser - 2 - string. The lower part of the turret has buoyancy, so that, in its position of
equilibrium, it lifts at least m of the mooring lines. The lower part is preferably attached to mooring lines

and has, as meFiibedTalowas RATERT ALY QRSHRIY 3CYe patEAbHTIENPAsEIGRIB! will sink down to a

position of equibliviBrwAereiftkacraatiarstdans abBmmgrdng lines up off the seabed. In this position
it will advantageously simultaneously provide lateral support to the drill riser string. This is possible since

the weight of the mooring lines will keep the lower part of the turret in a position above the well. 10 In an
additional aspedhefltiveemmeashisopréierably ptiacitktita stupringitheis anthpesd demaeittimged and/or production

from an oil and/gr gas wilh 1) HU @aﬁ‘i‘é‘%ﬁ%ﬁ%ﬁ%ﬂ ﬁ%é)ﬁ‘ igﬂié?rv?ﬁl'Sﬁ\ﬁt&lf‘vﬁ]ﬂg"g“c“"” riser

which is connected to a turret connected to the ship, or to a drill riser string that extends through a turret

15 connected tGBBIAR Y, SLEHRHIND YR ihkpers o tersiRatfiehthremorerphresiupoiithet extends a

distance below $egdeasim tAr ebioahtrvill RigveisiancsusRsaRlviiiaseaypobRIaldeasl 3 meters. In yet
another aspect of the Prespent invention therj_ is provided a ShiE a%aptedgﬁ)r ? drilling of and/or production
from an oil andBPYLL VRN SAEA SR T 1 Gad PIE P BRI RAB HBRS dR8Puction riser
attached to a tuimescuilikeete tholtmesshap of tioeawridh irsarsisitigritaoertdrededirough a turret attached to
the ship, V\@erein the ship comprises an ice rejection structure that extends downwards from the ships
bottom, and which partially surrounds said turret. 25 In another aspect of the present invention, there is
provided a ship'adamaditienatfang Sranbrdnpeotoeiber &Py igrAAdIP yeichd agARAShip is adapted
to have connectigriiing lspgh oL FHREBANTdse BAUINAERS Has WaTehaRINNSGESE 38kpiae ship, orto a
drill riser string that extends through a}urret connected.to the shir?,. This ship is advantageously
characterized iﬁo[%gf/e connection Yo at least one production riser which is connected to a turret

connected to the ship, or to a drill riser string that extends through a turret

15  connected to the ship. According to this aspect of the invention the lower part of
the turret extends a distance below the basis line of the ship. This distance can

advantageously be at least 3 meters.

In yet another aspect of the present invention there is provided a ship adapted for
20 drilling of and/or production from an oil and/or gas well, which ship is adapted to
have connection to at least one production riser attached to a turret connected to
the ship, or to a drill riser string that extends through a turret attached to the ship,
wherein the ship comprises an ice rejection structure that extends downwards
from the ships bottom, and which partially surrounds said turret.
25

In another aspect of the present invention, there is provided a ship adapted for
drilling of and/or production from an oil and/or gas well, which ship is adapted to
have connection to at least one production riser connected to a turret connected
30 to the ship, or to a drill riser string that extends through a turret connected to the
ship. This ship is advantageously characterized in that
- the ship, between its bow and stern exhibits two long sides which along at
least 50 % of their length are provided with an ice belt that exhibits an



- 3 - angle a between the ship's hull and the horizontal, which angle a is between 45 and 80 degrees; and
that  the turret has a centre axis which is arranged in a position on the ship corresponding to 0,15 -
0,45 [pp in front of the ship's half [pp (length 5between perpendiculars). This design of the ship makes a
turning process of the ship possible when it is packed in with floating ice in the water surface, when the
drifting direction of theXihera Sl aeR B ers RivatiBH!ka e dne hgiizamial. axnicbfaRa'aij$ This is described
10closer in the examet@ese UBiand Boisisgieds; famthgigpreferably characterized in that if the ship has a
parallel middle aisle, the centr%lig%is of said turrettl,iys arranged in front of this. The ship.according to one of

the above-menfionedtggﬁggt%t a %‘?@H&ﬁxi%}’?‘. 8Ht|§)|’?r ?Qﬂaergﬂ)mﬂﬂ%g %W&tﬁ tween the
perpendiculars ([pp) afamespdhdim@0® Gy, 5a-wWidth betvirrénmt@bihe Sbip's hald Lhas (ke dgdught of at least 10

m. In anothgr aspect 8%{%&5 HZ:Y qg there is provided a connection system for releasable
connection between a first pafﬁse?r?t&he %erP{}f turret arranged to a 20ship, and a second part in the form of

a buoy, which buoy is adapted for receiving mooring lines and at least one riser. This system is adapted
fOL rerr;oval gf W?ﬁ%ro?al%@fﬁdhﬂh@'dﬁhp\fﬂ?@él’éﬂhtwgiﬁg @F@c@ﬁﬁ.é Iaumeiﬁﬂrp@)@wi_ililegvﬁf@ﬁnﬁ@ted to each )
other, for reduction of water pressure above the buoy. In this way the byoy wijll be forced up against the
ot by the SuRBRHERS WURINE [SraColie MR S HESS Whct BB DR B2 e one of e
first and secondcpdrts earaadiaintagjabors o cbenjpngéualiped tavding theidmg. Gbdyis/desezibatie other of the
parts compyise itel ' | .guiding body in
B engagel 30 B ment T
mechanical lockid ibitBsRdpaA RatRebRiEd @ ifle [banmehisrrangoheaid ibaahiSted to engage with the

other part. The gysiRBRFECOHAINS tRighe invention will in this way be suited for handling large lateral forces
from mooring. The guiding body and the recess will absorb lateral forces between them and in this way

The ship according to one of the above-mentioned aspects of the present
15  invention preferably exhibits a length between the perpendiculars (Lpp) of more
than 200 m, a width between 40 and 55 m, and has a draught of at least 10 m.

In another aspect of the present invention there is provided a connection system
for releasable connection between a first part, in the form of turret arranged to a
20 ship, and a second part in the form of a buoy, which buoy is adapted for receiving
mooring lines and at least one riser. This system is adapted for removal of water
above the buoy when the turret and the buoy is in a position connected to each
other, for reduction of water pressure above the buoy. In this way the buoy will be
forced up against the turret by the surrounding hydrostatic pressure, when the

25  water above the buoy is removed.

One of the first and second parts can advantageously comprise a protruding
guiding body, wherein the other of the parts comprises a recess adapted for
oppositely correspondingly shaped reception of the guiding body in an engaged
30 position. The one part can advantageously also comprise a locking arrangement
for mechanical locking of the one part to the other, as the locking arrangement is
adapted to engage with the other part. The system according to the invention will
in this way be suited for handling large lateral forces from mooring. The guiding
body and the recess will absorb lateral forces between them and in this way



- 4 - protect the locking arrangement(s) from this. At disconnection of the buoy from the turret, the locking
arrangement can be released first, so that this is not expoged to large lateral forces. Thereafter water can
be supplied to the space above the buoy, so that the buoy will move downwards and out of contact with
Sthe turrets. The protruding guiding body preferably has a cone shape and the recess has preferably an

p
oppositely corrd$pisding S RNIPAIS 4Rt 6 @ar i ddh AteRRIBIeS IS Rfrihst BuRYif§Blement and

recess preventsHxeRastivedoseRmd A iranyarisinaAe et guirices plathaigiddipg body and the
recess, when the buoy moves downward under influence of lateral forces.from mooring lines. The coning
5 tmareora e 61 oA

also contributeS %Y fjet& 'QF%eé%@f ?@q%elﬂe&? t@b‘ﬁ%&%ﬁ?& ect'BP ff these are to be
connected. 15Aauorditng touggt smdthethedpeoy oiltmeove entionHrdsearsoprot/mlexb stamewitid for
disconnectign o[t]g RHF@fﬁ_rom a turret arranged in a ship, wherein the buoy is connected to mooring lines
and at least one riser. The method comprises (a) releasing locking arrangements from engaged position,
which locking arrangements are adapted for mechanical locking of the buoy to the turret; 20and then (b)

supplying waterraeqygttgiRy guith Ry 98ti{cpiRseeasy He Byshnsiaiisoerangure alas thesbuoy.  In this
way the locking arrapi%?ments are protected froFgéexcessiv% forces at 25discionnection of the buoy from

the turret. AccoPdig 85 % AHRBP S VO AP CRRRRRBREENS RIVEUIRLY a method for connecting
a buoy to a turretearaageclisdesigip oivuddinguele secdmndotscb s preveny bressaie &bilesst one riser. The

method Compri$|%$n3£’e€8?n8%me‘£‘ﬁ BH%HBc%Le&Hﬁstgéi%g k?o?jy and the recess, when the
buoy moves downward under influence of lateral forces from mooring lines. The
coning also contributes to correct and easier alignment of the buoy in respect of

the turret when these are to be connected.

15  According to yet another aspect of the invention there is provided a method for
disconnection of a buoy from a turret arranged in a ship, wherein the buoy is
connected to mooring lines and at least one riser. The method comprises
(a) releasing locking arrangements from engaged position, which locking

arrangements are adapted for mechanical locking of the buoy to the turret;

20 and then
(b) supplying water above the buoy in order to increase the hydrostatic

pressure above the buoy.

In this way the locking arrangements are protected from excessive forces at

25 disconnection of the buoy from the turret.

According to another aspect of the present invention there is provided a method
for connecting a buoy to a turret arranged in a ship, which buoy is connected to
mooring lines and at least one riser. The method comprises
30 (p) pulling the buoy up the turret, and
(a) pumping water away from the area above the buoy, in order to reduce the
hydrostatic pressure in this area.



The method comprises preferably locking the buoy mechanically to the turret by means of locking
arrangements, after step (p). This can in principle be dongbefore, during or after step (q). Preferably it is
performed before. 5 As will appear from the example descriptions below, the various aspects according to
the invention are particularly well suited for offshore operations in arctic waters where large amounts of

ice may be preddift BethedeamnpriraseRieiairnYJefiegheLHAY Tetagsaln D ER iyt examples of

embodiments Indntodpiyiiéng BHEAEBHASRXaRRIES S G brdéeants pithepssbaatbkath reference to the

figures, in which Fig. la to Icshow, the principlg of disconnection of the riser from the ship;  Fig. 2a and
2b Show & ahip SEELR TN FTES B L S o AR S5 PSBLction: Fig. 3 and b Show a

ship according to the invention and an enlarged section view of a part of the ship's ice belt; Fig. 4a to

ahshow a rpethgd @nogvsgggpfv&im tﬂ@@%ﬁ% Er&c ﬂﬂB}ﬁ‘éSgQ%\B!fi‘ﬁié‘Qa?Fo%é‘HéeBEB?sa ship according to the

invention; 20Fig. 6shows a connecting system for releasable cohnection between a buoy and a turret
arranged in a sRSCAHATIE theestioparecRpalicataanwgbsuiceitiiiphene opaiatiisiBetion shown in

Fig. 6. 25Figs. hectR lwsteywwheréomgroshiaiiteionesshinyloagsiesingdombes da/emigse, The ship 1 is

situated above an oil.and Or.ﬂgs well (not shown) arranged under a blowout preventer 3 (BOP). In the
ship 1 there is AFANYRY AYIAR{E A I58RERI%uCh way that the ship can turn freely about the centre axis
of the turret 5 during operation. Between the blowout preventer 3 and the turret 5 one can see a rigid

30drill rise{ostri%gc;figﬂ&;iuié%atﬁif& gmwmgy element 9 for drill riser
In the following a plurality of examples of embodiments are described with
reference to the figures, in which
Fig. Tato 1c  show the principle of disconnection of the riser from the ship;
Fig. 2a and 2b show a ship according to the invention, with a turret for drilling or
15 production;
Fig. 3a and 3b show a ship according to the invention and an enlarged section
view of a part of the ship’s ice belt;
Fig. 4ato 4h  show a method for dealing with drifting ice;
Fig. 5 shows the placing of a turret in a ship according to the invention;
20 Fig.6 shows a connecting system for releasable connection between a
buoy and a turret arranged in a ship; and
Fig. 7 shows a particular advantageous embodiment of the connection

shown in Fig. 6.

25 Figs. 1ato 1c show the foremost part of the ship 1 according to the invention.
The ship 1 is situated above an oil and/or gas well (not shown) arranged under a
blowout preventer 3 (BOP). In the ship 1 there is arranged a turret 5, adapted in
such way that the ship can turn freely about the centre axis of the turret 5 during
operation. Between the blowout preventer 3 and the turret 5 one can see a rigid

30 drill riser string 7. The drill riser string 7 has a buoyancy element 9 for drill riser
string arranged to hold a part of the weight of the drill riser string 7. There may
also be arranged more such buoyancy elements 9. A part of the weight of the drill
riser string 7 is held by a tensioner on the ship 1, which compensates for the
vertical movements of the ship in relation to the riser.



string arranged to hold a part of the weight of the drill riser string 7. There may also be arranged more
such buoyancy elements 9. A part of the weight of the drilkriser string 7 is held by a tensioner on the ship
1, which compensates for the vertical movements of the ship in relation to the riser. - 6 - To the lower part
of the turret 5 there are attached mooring lines 11 for mooring the ship 1 in a desired position above the
well. 5When the ship 1 is to leave the well, it may shut off the well with the blowout preventer 3 and pull

up the drill riserrgning I§vadiestssanaagtien iibie atdhariewewisueNgNirss HovevRbotgypulling of the
drill riser string 7 talﬁia]ong time, IfOﬁPIar&e ice structure proaches, such as an iceberg, the ship 1 must
end the driIIing b\}bﬁr Sﬁ'rﬁ 48 'ﬁf‘aﬁp(%ea %g"ﬁ e collision with the ice 10structure. In order to
avoid moving the ship 1 unnecessarily often, and loose valuable time above the well each time, the ship 1

s adapted in sy 30 0IRERINRELIAIT e dh iesH ST INATHRBLBATL Of this. It may. o

course, also be other reaso sfor aving to move trw ?1 1 uu?[ﬁ? 15T IS |s own In Fig. Ib. In vertical
distance below RFRVBBEISS $|ﬁé‘%PH4||eJ§Hﬁﬁ(§F Whesshipisingt cﬁﬁeft%’i'éqg%ﬁ% ehthigiRichnection

?rrangement I}'%@Kﬁhu@ ésiel;ll}érﬂer stm@%?\?erTh% @gma@rmﬁ?r%ﬁqftrmm@tﬂ%a@ﬁna@gﬂﬁ@elfwlc ttfrlle
ension rin e, the drill riser string 7 can be disconnecte e upper part of the
dlsconnect?on giﬁﬂgﬁgﬁt%g‘fg%ﬁl%ﬂ?ﬁ%ﬁ%rﬁ% 3Ssﬁfb"ie %1 %&i&%@%ﬁ%&ﬁﬁe lower part, or
the upper part afriliegdaiid isenstantg &if msp@tn@@vdﬂb&mﬂb&:hﬂwmﬂhﬂhmewrret 5 is still running
about the wppecatt 6t GrlbriReLRINg dEnRE LA iRy d-caI0RhIGHE AU 1dpdeio: C tis shown

how the turret 5 has an upper part 5a an er part 5b en réleasing ower part 5b from the

upper part 5a, thaluaghlertimgtanevaiharinedcaa EreR iherhigeh isanaptenh geaushovaxibadil riser string 7.
The lower part égrpa%ﬁ%@@(tﬁéoha%bww \éthiﬁ‘gﬁlﬁrﬁéﬁm@&e%ﬁﬂfaf fideashaypart of the mooring

lines 11. The WEI?Qt of t oo lines 11 W”Et%@ us pull the lower LSb downwards in the sea, for
instance 50 met&YSAsARB %‘Afg f? 193300 {RE RGP STSNF @%? GUBEY the drill riser string 7, it
will provide lateral support to the drill riser string 7 and contribute to preventing it from tipping over. The

mooring ines L uictyBgiaelie A0 e Saeded WL MU BRIt SROGPHIE 4R mapaining the

lower part n position above th wel even | the rlser string n agains ower part 5b of the
turret S. As sho¥#PRbRIgom, there is arranged a dlsconnectlon arrangement 13 for the drill riser

string 7. The disconnection arrangement 13 is arranged below the tension ring.
Here, the drill riser string 7 can be disconnected from the ship 1. The upper part
of the disconnection arrangement 13 is pulled up towards the ship 1, so that it
20 goes clear of the lower part, or the upper part of the drill riser string 7,
respectively. However, the lower part of the turret 5 is still running about the

upper part of the drill riser string 7, hence the ship 1 cannot move away.

In Fig. 1c it is shown how the turret 5 has an upper part 5a and a lower part 5b.
25 When releasing the lower part 5b from the upper part 5a, the lower part 5b will
sink downwards in the sea, still arranged about the drill riser string 7. The lower
part 5b of the turret 5 has buoyancy which is adapted to carry at least a part of
the mooring lines 11. The weight of the mooring lines 11 will thus pull the lower
part 5b downwards in the sea, for instance 50 meters. As the lower part 5b of the
30 turret 5 still is arranged about the drill riser string 7, it will provide lateral support
to the drill riser string 7 and contribute to preventing it from tipping over. The
mooring lines 11, which partially lie on the seabed, will with their weight
contribute to maintaining the lower part 5b in position above the well, even if the
drill riser string 7 lean against the lower part 5b of the turret 5. As shown in Fig.



- 7 - Ic, the lower part 5b is adapted to sink down past the buoyancy element(s) 9 for the drill riser string 7.
The lower part 5b is advantageously adapted to take a position of equilibrium which is so far down that it
will avoid colliding with ice. 5The ship 1 is now disconnected from the drill riser string 7 and the lower part
5b of the turret 5, to which the mooring is attached, and can leave the well. These operations, as

described abovES\NEHRAINEE BALIFErAaRIditp SitHedriviheashifte Bvmyvassy siermemtbaItPhave to be
pulled up into threshiim AisdVBEMGT iTRRataPBERESH S aBlENRgE AR adHptep RORIKeil a decision to

move the ship 1 has 10 to be made. This will save valuahle time and unnecessary moving and
interruptions of A S PATICTHE LT RSt AT S GBIt Yo o BRI WVAIGect ne described
above, but it could also be arranged further down on the drill riser string 7. A possible 15positioning of the

disconnection afF?eg%@E“?’iE E‘rc?mirsd%%téﬁ%%téa HB&e{hBQﬁ B&Yiéﬂfﬁéhféﬂk‘}’ﬂ{e%(k Apsp this is

connected to the u part 5a, and a lower part direct y”!’;l ove the position of equiliorium of the lower
part 5b. A parti@iiBledavshtadedvyqe sheraaatinenie Ritashparess earHeavrrtesws!thbbasgoextends a

dristance bdelow éb@rﬁﬁ&@é??ﬁh&@?ﬁltiww% W;liﬁéké @&ﬁﬁd&%ﬂ&mﬂﬂ&fﬁaﬂm i@%tlémil@hwer: r?lartf 5:}3 will
thus provide a protection of t rill riser strin against ice which poss moves helow the hull of the

i b e oD DR Ca T o SRS e Sh o BAI o N R BRI fhe b e of the
ship. It may alsappEutheseméuniaghdoss wait lostgEnestl mdéeision Romove.tAidistiigs haa and 2b show a

principle s@tcﬁg%@ﬁlggé_i%iﬁfm%gyg %ﬁg@%)éﬂ;ﬁcg%qmg%gev%éig@@ﬁg#Hothese figures the ship 1

is adapted for production and has a plurality o e risers rom a turret 105 to the 30
seabed. In a mdHABERHAFOfShpRRRIBLIBASShips, a lower part 105b of the turret 105 can be released from
the ship 1 and sink down to a position of equilibrium in the sea, still connected to mooring lines 11 and the
flexible risers 1?_ The lower part 105b preferably sinks so deep that it avoids contact with ice that floats at
the surface. for NG ARDBFHBRA UG TR 108 RS A LATATHES SBABHE ShBkRion to the tirret 5
for drilling, likevoiskiteodehats distaacarysovuttie bdsvenioe ibithellstiseristriray de Atpqeeilde protection
against icq positioning of the disconnection arrangement 13 is between an upper position
within the lower part 5b, when this is connected to the upper part 5a, and a lower

part directly above the position of equilibrium of the lower part 5b.

A particular advantageous feature with the lower part 5b of the turret 5 is that it
20 extends a distance below the bottom or basis line of the ship 1. In use in waters
with drifting ice the lower part 5b will thus provide a protection of the drill riser
string 7 against ice which possibly moves below the hull of the ship 1. The lower
part can for instance extend 3 meters further down into the sea than the basis
line of the ship. It may also extend even further down, for instance 5 meters or

25 more.

The Figs. 2a and 2b show a principle sketch of the design of the hull of a ship 1
according to the invention. In these figures the ship 1 is adapted for production
and has a plurality of flexible risers 15 which extend from a turret 105 to the

30 seabed. In a manner known for production ships, a lower part 105b of the turret
105 can be released from the ship 1 and sink down to a position of equilibrium in
the sea, still connected to mooring lines 11 and the flexible risers 15. The lower
part 105b preferably sinks so deep that it avoids contact with ice that floats at the
surface, for instance 50 meters. This turret 105 can, as explained above in



In Figs. 2a and 2b one can further see an ice rejection structure 17 which 5extends about the turret 105.
The ice rejection structure 17 forms a skirt about the turreg 105, extending somewhat downwards from the
ship's bottom. The ice rejection structure 17 exhibits an oval shape with its longest axis parallel to the
longitudinal axis of the ship 1. If ice should find its way as deep as the ice rejection structure 17, the ice

rejection structtift2lionifl BsrtrRite fareabing tiiewiseiestpad aHistancs Aesvaie fArtERe masses. In

this way it will cemtiykRpte protectien gothediegiieidaaigalsand the mooring lines 11. The ice rejection
structure 17 is advantageously also arranged with the same function when the ship 1 is used for drilling,

as described above. 15The ice rejection structure 17 can also have other shapes, for instance with a
sharp edge in the Figait 2mdrob2ik onkearefvejeetiseestnitte rejdCticarspreterably exiehd 1,5-2 meters below

the basis lige oL ek 30 AS0GRSNS AWM A B0RREY PHUTRAY Uigeaag, 20Furhermore

the figures show an ice 19 arre in the bow of the ship, arranged for cutting to pieces meeting
ice which finds Eeidyel 3 fxigrdics RAMeVOahdaanasde doimghetsiiakiBalenidd ithe bow of the

Sr:“p is thus ﬁhafﬁétﬂﬁﬁﬁrhrbgb%t iwlféﬁMb%i@éHQi\ﬁfﬁshﬁagé Rﬁiw\fﬁélllsﬁz%é%f%ﬂ@@a\‘ém Kﬁtﬂé)f theI _ship-hlce ,
that meets the bow will first be broken because of the how's angle 25wijth respect to the water line, then it
wil be teact andg 4 ISR AR ER SOt JoRe SO ‘RS LR RITG KFthe present iventon
has advantageoeislytianasiyectlreaityit tHdhisevidjeditnilstneciorprevevitiicgntéotimigadiognbect with

production, or 30drilli ' r t .ship. The ship's draught
is at Ieastn116()) m%%gg%gﬁﬁggrlgﬁﬁ ?ﬁgétﬁﬁeéa@t 1 ri%%v(@r\g%%%ﬂmﬁég EI}% eﬁt@ fit&lgsngﬁgfgsttgﬁ meters. -9 -
The lower part BIRteoBIGH thie flgxile risers iharad His MROpRSFERESY tohtRiGedaiseHenship 1 by means of

a hydraulic lockifg @ne refeasingamasRansia(sebaeysd diketeekingand cedraginghmrchanism must be
dimensioned to bear a full ice lo inal sides of the ship, typically 3000 - 10 000 metric 5

d on the longitud
tonnes. The depiRenHE} {ﬂéaaﬁ&’ﬁgrﬁgﬁgéﬁ%?ﬁh?é%s; 105b should be

15  The ice rejection structure 17 can also have other shapes, for instance with a
sharp edge in the front and back. The ice rejection structure 17 can preferably
extend 1,5-2 meters below the basis line of the ship 1, but can also extend

downwards a shorter or longer distance.

20  Furthermore, the figures show an ice knife 19 arranged in the bow of the ship,
arranged for cutting to pieces meeting ice which finds its way down to the ice
knife 19, as well as leading it towards the sides. The bow of the ship is thus
characterized in that it prevents that ice finds its way down to below the keel of
the ship. Ice that meets the bow will first be broken because of the bow’s angle

25  with respect to the water line, then it will be lead away by the longitudinal centre

axis of the ship.

The ship 1 according to the present invention has advantageously a large
draught. This will contribute in preventing ice coming in contact with production or

30 drilling equipment that extends downward from the bottom of the ship. The ship’s
draught is at least 10 meters. Preferably it is at least 12 meters, and most
preferred it is at least 15 meters.



sufficient to carry at least parts of mooring lines and risers (if arranged to the turret/buoy 105b). This can
typically be 2000 to 5000 metric tonnes. Additional shaping of the hull 10In the following, a particularly
advantageous design of the hull of a ship 1 according to the invention will be described. As will be
described later, the hull of the ship 1 is designed particularly advantageous for execution of a process for

turning the shlpTi‘WWé\fﬂtﬁ@’FrﬁMe By eeivEEt pdEecd diftriiriddspieiaranticgHirRsEedn with an angle
in relation to thedengisHpnabpxieahdhe ahipdrbdithedkigs: ﬁ@@ﬂ@aﬁh@hﬁ%ﬂéﬁhﬂ@nl{ﬁ@f drilling of an oil

and/or gas well acco e invention. Far ahead on the Shl 1 there is arr a turret 5, 105. As
Goscribad abova BITEnIS RHEB AUEHERETY Be Bl o ot VB PR L8Rk fon of ine shive
side, crosswisefud tbe Imavhdodieallodigéotomalcfites ship28iipTtypishily BOD@xhibit0a roatec part la, a middle

part or ice Relt rl%ﬁrég%rﬁlqe a%;lﬁw Hgnil' %q&,%q, rﬁalrft gﬁﬁéq Péttgﬁ qlé%gvgh%% gnds around the ship

along the wate ere ice oatln eseaw |m mc&e against the ship 1. Thus, the ice
belt has a certafNiEigREISAEN A 138 PRARIRE W&@ﬁf&/'lﬁ‘&ﬁ@ﬂﬁf@ém frAeABasstaiteshape, and the

ship 1 may have,giétesesy doswghtnabésapseans BemobmiobodoarieaibediRegxhibits an angle a with

respect to the water line. The angle a is preferably between 45 and 80 degrees. The ship 1 has a bow
and a stern. Between the bow and the stern the ship 1 has two longitudinal sides. The ship exhibits an ice
belt with such aAdalitgie=h slepmnaoB@iedsilb0 A, of the length of the longitudinal sides. However,

preferably fhe SR BifoRIRy2R SFRELHIIE R 4.8'308RDMRIRAT R Agngitudinal sides.

according to the invention will be described. As will be described later, the hull of

the ship 1 is designed particularly advantageous for execution of a process for
turning the ship 1 when it is influenced by densely packed drifting ice with a
drifting direction with an angle in relation to the longitudinal axis of the ship.

15
The Figs. 3a and 3b show a ship 1 for drilling of an oil and/or gas well according
to the invention. Far ahead on the ship 1 there is arranged a turret 5, 105. As
described above the ship 1 is moored here. Fig. 3b shows a section view of a
cross section of the ship’s side, crosswise to the longitudinal direction of the ship

20 1. The ship hull exhibits a lower part 1a, a middle part or ice belt 1b and an upper
part 1c. The ice belt 1b is an area of the hull which extends around the ship along
the water line, in the area where ice floating in the sea will impinge against the
ship 1. Thus, the ice belt has a certain vertical extension, as floating ice may
have different dimensions and shape, and the ship 1 may have different draught.

25  As appears from Fig. 3b, the ice belt 1b exhibits an angle a with respect to the

water line. The angle a is preferably between 45 and 80 degrees.

The ship 1 has a bow and a stern. Between the bow and the stern the ship 1 has

two longitudinal sides. The ship exhibits an ice belt with such an angle a along at
30 least 50 % of the length of the longitudinal sides. However, preferably the ship 1

exhibits an ice belt with such an a along the whole of both longitudinal sides.

A longitudinal side with such a designed ice belt will result in that ice which abuts
against the ship 1 with an angle to the longitudinal axis of the ship 1 will be



- 10 - pushed down by the ice belt Ib so that the ice brakes. As will appear from the description below,
such a ship 1 will exhibit considerable advantages when yged in arctic regions, where large amounts of
ice can accumulate about the ship. 5In the following, it is referred to the Figs. 4a to 4h. These figures
illustrate a ship 1 according to the present invention, which has been packed in by ice on the sea surface.

As described aBgsBethdosHiPIsthtoisreBelh tResafiat telos bikasiehtovdkprRRIhEGINEoNal principle

which is made pagsipadVIaS M RH2080PS dRBisxhitkerdiiermige hellidyds asrmeddhat ice is
drifting in the direction 10shown é\{ith the arrow U {Eer endicular onto one of the Iongki.{tudinal sides of the

ship, as shown 'ﬁqf@'.czfggjﬁ%’i&v il 8&3‘?&@%@ é’sﬁﬁa%Mﬁ‘ﬁ%Jéaﬁ&é QPWH%ﬁ Pe countered by the

forces F of the mooring. Gradually the ice that meets the longitudinal side of the ship will be broken due to

the inclinecangie, 3 aBRAIER AbRYRAINTESAY! sHlIf (PREds dreSTiRd A8 LS 4 STt of open
15water is created on the opposite side of the ship 1. This is shown in Fig. 4b. Since the turret 5, 105 with
which the ship i8sR56e@ tadReRiegeatap Yaatismw BT BhehaRi BeEnaPRERREg HPIHES ATbtIaFfrise as the

accumulated fosgemdeomdhirdenrb apsltheraening idrante Rdatatiamlfoscensidbetship 1. As
appears 20from Fig. 4c thef‘ shiﬁ)?]rllé\ivill.tur.n its stern as far as is ﬁis iglﬁ]into the slit of open water, in the

direction of the BFRIATY 18 OOl RS REHHSCS ARHRIB LIS ARYANELGRYSnce, and here one
can see how thdasighiddknghimsvicd thedt Stnpitisskaasigriecctdibigaiisstftengiirfitthg directiom (U) of the ice,
and breaks the | Lentir i, 3 f QNS levier in : turre 05. The 25Figs.
4e - 4h shz%v th%aﬂ?e\,\’\éﬁncﬁ @11“8??&2@\73%&8 ﬂ?é@%)%% Eﬁ?gﬁwzgs gﬁg#@ﬁ%@#%ﬁﬁ?é longitudinal
axis parallel to SPd ARiRBCNAEDIY fahEnedceuvb omeeaieconrtiis flthémiie lRVSISHE¥RRTy bow of the ship

This process Showa T e s L Seerane 1 T o o ahom] s with e i
is process shows how the shi cordin e inyention, comprisi ngitudinal sides wi e ice
pelt described AT IMIL SITELFHIF GhLTATOIR W BFEKARTUR: G TRB By R FofinEon o
accumulation otlexerdivedratbdie.SHip kceShilpstifoddip eratos ths diipctibmttiibosia tlpichdpdmave large

length-to-With - ater is created on the opposite side of the ship 1. This is shown in Fig. 4b.

Since the turret 5, 105 with which the ship is moored, is arranged at the bow of
the ship 1, a turning of the ship 1 will arise as the accumulated forces from the
ice (U) and the mooring (F) create a rotational force on the ship 1. As appears

20 from Fig. 4c the ship 1 will turn its stern as far as is possible into the slit of open
water, in the direction of the drifting ice (U). In Fig. 4d this process has continued
an additional distance, and here one can see how the ice breaking bow of the
ship is being forced against the drifting direction (U) of the ice, and breaks the
ice. The entire ship 1 functions as a lever bar, turning about the turret 5, 105. The

25 Figs. 4e — 4h show the rest of the process, where the ship 1 in the end has
aligned itself with its longitudinal axis parallel to the drifting direction of the ice.
When the ice drifts further the icebreaking bow of the ship will break the ice
continuously and there will be considerably less forces operating on the
moorings.

30
This process shows how the ship 1 according to the invention, comprising
longitudinal sides with the ice belt described above, is suited for operations in
waters with the possibility of ice formation or accumulation of ice around the ship
1. Ships for operations as described herein typically have large length-to-with



relationships. This results in large forces in the mooring lines. A normal drilling vessel with vertical
longitudinal sides would lead to significantly larger forcesqn_the mooring, since the ice would not be
broken when meeting the longitudinal sides. The ice would instead have to be crushed by compression
forces, which 5requires significantly larger forces. It shall be noticed that the ship 1 according to the

invention not is'flakersbiRstel e wekliindarasfR@esdaitiBrtinedngs oYy eeratailiAdhe ice. This is

different from kogyga shiipsvstichl asHgie. aRiar Seés Wiy WA wighitsdrtlinadddieragiinal sides was

adapted to be fgrced up by the ice, by sufficiently |arge forces, onto the, ship broadsides. It is of course not

compulsory thal A& GRS ISR S HEY S Bl & e FL M AREL S A Hescribed angle &

For example, astigs.1Téliceniy d/8508teatithavie iy hedinahsddy coowmedsivitiawels, avhatmgle will also

work. How%ver,réléi&%[ Isr@ﬁ%gp]w@?qﬁrs&%)égnd undesired large forces on ship and mooring. For the
under

process describe eference tothe Figs. 4a - 4h to operate 20appropriately, the turret 5, 105 must
be arranged on a suitable location in the ship 1. For indication of such a desired location it is referred to

Fig. 5. Thehsf}int%i%nfb@rastwmaxﬁgss éﬁﬂ%ﬁ%@ﬁ&tﬁﬁ?@ ﬂaetrfaemgliémlarsn@triH?rHe(ggﬂ[ﬁFé)tg‘hccording to the
invention the location of the turret 5, 105 in the shi IS preferably characteri In that Its centre axis Is
rangod 0,15 T8 S AR SR B CRT FRPLE) e e L o BRIl cle. e
centre axis of theotokedwn Edipshsiliobrefeitad yolze shiprgedinvhichtwtihis.ifdieatesign of the hull of the

ship 1 and e RSIORIAA(ORUTRLP:40345 hepesciel e R AL e orces ot any time

will turn the ship 1 optimally, 30so t : ongi axis is parallel to the drifting direction of the
ice. The ship 1 ieneerenisctReishiNdropdsides- waters with possibility of packaging with one or multi-year
ice.

It is of course not compulsory that the entire longitudinal sides of the ship 1

exhibit an ice belt 1b with the described angle a. For example, a ship 1 with only
15 50 % of the longitudinal sides provided with such an angle will also work.

However, this will result in unnecessary and undesired large forces on ship and

mooring.

For the process described under reference to the Figs. 4a — 4h to operate
20 appropriately, the turret 5, 105 must be arranged on a suitable location in the ship
1. For indication of such a desired location it is referred to Fig. 5. The ship 1 is
characterized by its length between perpendiculars, or LPP (or LBP). According
to the invention the location of the turret 5, 105 in the ship 1 is preferably
characterized in that its centre axis is arranged 0,15 — 0,45 Lpp in front of the half
25  Lpp. Furthermore, if the ship has a parallel middle isle, the centre axis of the

turret 5, 105 shall preferably be arranged in front of this.

The design of the hull of the ship 1 and the location of the turret 5, 105 is hence

such that the resultants of the ice forces at any time will turn the ship 1 optimally,
30 so that the ship’s longitudinal axis is parallel to the drifting direction of the ice.

The ship 1 will thus be suitable for use in waters with possibility of packaging with

one or multi-year ice.



- 12 - As described, the ship 1 has preferably an ice-breaking design of the bow. The ship 1 has also
preferably an ice-breaking stern. This will be useful if the ghift of the ice should change direction, for
instance to the opposite direction. 5Furthermore, the ship 1 preferably has thrusters that can be turned in
order to assist the orientation of the ship 1, as well as to reduce the tension in the mooring lines 11. Fig. 6

shows a principfts dRekiiRees he aBPahi2ascRieicsaboamicaTPEIAINO R 6hHh8yR%M A ording to the
invention. In a, épighata8alles KRFumpKANnIcBIBRIKARASR ATraRgediinoe sb@kHe gHghha way that the

ship 201 can turn about the centre axjs of the furret 205a., Tq the lower part of the turret 205a there is
connected a bULY FECHISAE5, ISRl IS8R blRcB T REBAGHERDTE: The ahip 201 fs thus
moored with mooring lines 211 through the buoy 205b. 15 Through the buoy 205b risers 215 are led,

hich over thei C io I | der to connect
\t,\rllel buoy\// ZéSbIE)Etﬁ#\%Q{m,ég? ’2%%?@%2&@3@%@?00 ﬁﬁ‘%ﬁéé}%@&éﬁ ocC Fr‘% ﬁgevices 223 are

here only scherdgtiehifieintiratpe{dne ahirylaasived] 28 3oredyrsréhalRNBIRI HUlly activated hooks
arranged in the Hysahgdpaswhich for connection between the turret 205a and the buoy 205b engage with
appropriate locking bolts in the buoy 205b. 25When mooring the ship 201 in arctic regions, influence from
ice masses in the ships hull may result in large forces between the buoy 205b and the turret 205a. In
order to spare thig|éckinogvs avicesipRodraninguahaio enba titaye as peafbratityesiocioading to the invention,

spare _ _ ven
arranged uiciog HOHOB AR N RS RAT AL YA ! A%aM0RR 16 AUk 20% and the wrre

205a are connected to ea ther, the guiding protrusion xten ingly oppositely

formed recess MrreirPraneieyr2ous NSRS tReyekasyrinabieadumad tHean turn

about the centre axis of the turret 205a. To the lower part of the turret 205a there

is connected a buoy 205b. To the buoy 205b there is connected mooring lines

211. The ship 201 is thus moored with mooring lines 211 through the buoy 205b.
15

Through the buoy 205b risers 215 are led, which over their each own connection

means 221 are connected to the turret 205a.

In order to connect the buoy 205b to the turret 205a there is arranged locking

20 devices 223. The locking devices 223 are here only schematically indicated. The
locking devices 223 are preferably hydraulically activated hooks arranged in the
turret 205a, which for connection between the turret 205a and the buoy 205b

engage with appropriate locking bolts in the buoy 205b.

25  When mooring the ship 201 in arctic regions, influence from ice masses in the
ships hull may result in large forces between the buoy 205b and the turret 205a.
In order to spare the locking devices 225 from such forces there is preferably,
according to the invention, arranged a guiding protrusion 225 in the lower part of
the turret 205a. When the buoy 205b and the turret 205a are connected to each

30 other, the guiding protrusion 225 extends into a correspondingly oppositely
formed recess 227 in the buoy 205b. The walls in the recess 227 abut against the
guiding protrusion 225 and absorb large parts of the lateral forces operating
between the buoy 205b and the turret 205a. At extreme loads from the mooring
lines 211 the contact between the guiding protrusion 225 and the recess 227 will



guiding protrusion 225 and absorb large parts of the lateral forces operating between the buoy 205b and
the turret 205a. At extreme loads from the mooring lines 231 the contact between the guiding protrusion
225 and the recess 227 will - 13 - hence spare the locking devices 223 from excessive lateral forces. The
guiding protrusion 225 is preferably concentrically shaped and can advantageously have a diameter of

5-10 m. HoweNehaRain tie (orkiagife \dere reasaiid e8eatstyn (B dRrgen-ShesBiciiading protrusion.

In principle the grgantim wilbassereleapRssinediianiisaapih arlwaltaohrtagdetslyinkve protrusions or
guiding elements, adapted %abﬁé)rb Iglt?eral forces between the turret@\gSa}%‘r{l}d the buoy 205b. The buoy
205b is preferaﬁlg'ﬁpaé/)ﬁrea th ' Mﬁ‘é%wﬂﬁﬁ?%%ﬁl%% NI F0I5AR BiFE v%ight of mooring lines

211 and risers #idfardedispolygeotiirapédhguizliny @05ndam Ithpriocheie208dnthstionoyil2@sb will
advantagequsly si Aist AN(e) t% til i it £ libriym. In a position
Grectly beratt S D B T e 0 2000
tonnes. This m&RBaRE: RAepieHdbaRSeTBiesAbiPKEHRRBMeESIPRdUHEt HAPFGESAAGMAN to the turret
205a, winch(es»gsghe ship 201 will have to lift 500 -2000 tonnes when the buoy 205b is close to the
bottom of the ship 201. A seal 229 is arranged in such way that it seals around a space 231 between the
20 turret 205a and the buoy 205b when the buoy 205b is connected to the turret 205a. The seal 229
preferably has Jloértulay 805ipésamdfesgoiyfprabilyedrratigedoyartte satbideitafahreesanfeagion means 221 for

the risers 245 3Nl bp IREHIORASHIGRS,A78 {ARLUAS" AIRERIBGNR Y ANBN 5 eyt 205a, the

buoy 205b is pulled up towards and against the turret 205a, in such way that the seal 229 seals around

the space 231. Pyey ciaReicanytiadiatiohiPreretag bbe haboml agvantraeeasty @B dhich operate
between the bugixtgR8 gswhthduret e antilihakethe PeiotOstohamhasn. WiesotrR@ainst the turret

205b, so that the | 229 Is 30 t 231, in th 2311 d out th h
2 adimission CHAFREY QROEE O SRR EES SS9 ShAL SRR P RRE AL Hie pressure i
the space 231 \villttnee 5fléfefab[}0bermmsrd3timamekymttha’swlheri_dh@ltne@u@@&ﬂﬂtalstmetﬁmbly .
mechanically couEqiRadR e UIRIANER Ry iaRRLsdRs RRKRr HiGha 8RR Beformthe water is

pumped out.
have to lift 500 — 2000 tonnes when the buoy 205b is close to the bottom of the

ship 201.

A seal 229 is arranged in such way that it seals around a space 231 between the

20 turret 205a and the buoy 205b when the buoy 205b is connected to the turret
205a. The seal 229 preferably has a circular shape and is preferably arranged on
the outside of the connection means 221 for the risers 215 and the locking
devices 223.

25  When connecting the buoy 205b to the turret 205a, the buoy 205b is pulled up
towards and against the turret 205a, in such way that the seal 229 seals around
the space 231. In a connecting situation there will be no or only small lateral
forces which operate between the buoy 205b and the turret 205a. When the buoy
205b has been pulled in against the turret 205b, so that the seal 229 seals

30 around the space 231, water in the space 231 is pumped out through an
admission channel (not shown). The water in the space 231 is thus replaced with
air. The pressure in the space 231 will then preferably be approximately
atmospheric. The buoy 205b is preferably mechanically connected to the turret
205a by means of the locking devices 223 before the water is pumped out.



- 14 - The hydrostatic pressure below the buoy 205b will then be much larger than the pressure in the
space 231 above the buoy 205b. The buoy 205b can for instance be arranged approximately 20 m below
the sea surface. It will then be a pressure 5 of 2 atmospheres below the buoy 205b, with respect to the
sea surface. This pressure forces the buoy 205b up against the turret 205a with a force equal to the area
within the seal 229 multiplied by the pressure. With a circular shaped seal 229 that for instance has a

diameter of 23 _rrhéhﬁﬁt@%a_namrég@@i@%fmelﬁmIbﬂwguzb_s@hﬂuhﬁal%maﬁSarr]Béuﬂqaw'th@6coglnﬁctri]on
system according to the, nvention, and as lllustrate t e odl t shown.In Fig. 6, both the
ocking dovime BB AR SHrSe 2a] BEEE e BB B R o E R Bk e oy 205b
?nd tr;ef turret t)ztiéars&sgeérmhmeﬂrabtamzwmbémvmz ses gursﬁacal b gHingt thermél_ a)bt_‘aessggaszg)l,_15 large
ateral forc : | [ S , for Instance
in the form%osf h%%%%%?r%vé% oI{;}sF,i n%%jr%g\}%n @%ﬁé%ﬁ&tﬁéggﬁ%ﬁr@%gﬁ:?g would have to be
unsuitably largePrRSHSEAAAISS BiefredieHahdippagiins dhp dupsh ROeoMthar fREtaREIBNDUIling the hooks
out of engagemgatapdth WirgikakHs sehiledaigaipiialfpiaepreaEr @PevaingcZeantkReapadhen releasing

the buoy 205b from turret 205a, it is with the solution according to the present inyention possible to
rolease the locG AE U 52 TSGR S CoRRRLTEh e Bur ITC M) S SERRS (RErret 2054 e
released. As expikithed bbabeuttS09donsiadicCTies vtk svdboanttiouteyieroravectidindetween the buoy

205b a”dz'ige t‘iﬁxﬁérﬁ%ﬁaﬁiﬁéfﬂﬂ&@ '%tﬁﬁﬂgg%éﬁeﬁgﬁﬁﬁ??igf‘@Bégﬁetﬂ%i”9 the locking

devices 223, the space 2 etween the buoy 205D, turret the seal 229 Is filled with water. This

makes the buoyo2bB¥ SRMCRS SRR ANHRSIMYRECIRITRI §rDIraNIhceplimBode Bia eruifgdgBment with the

recess 227. 30lhénpdater s tsivupantibeduepa@dspb and the turret 205a are large when the buoy
205b is released, large forces between the surfaces of the guiding protrusion 225 and the recess 227 may

arise when the buoy 205b sinks downwards. Fig. 7 shows a particularly advantageous embodiment of the
invention whichfecomumtitséat diievd] erke theegmiakiisgppobinsigairk23he shihpéthevithip- AW ; a coned form.

comected fo 118 B TR e L S B e e gement with
each other as ifPHENEXZAMISRS ct2mios iFaRERI Bty Ad BPekfepBAae Y Mih B0l1$ tiist5position they
will in the samesANE s ABSRI B3R lerCR &Y PR IBEVERNBEIO o be unsuitably large. It
would also be problematic to release the connection, for instance by pulling the
hooks out of engagement with the bolts, while large lateral forces were operating
20 on them. When releasing the buoy 205b from the turret 2053, it is with the
solution according to the present invention possible to release the locking
devices 223 before the connection between the buoy 205b and the turret 205a is
released. As explained above, the hydrostatic pressure will contribute to
connection between the buoy 205b and the turret 205a even if the locking
25 devices 223 are released. After releasing the locking devices 223, the space 231
between the buoy 205b, turret 205a, and the seal 229 is filled with water. This
makes the buoy 205b start to sink, wherein the guiding protrusion 225 moves out
of engagement with the recess 227.

30 If the lateral forces between the buoy 205b and the turret 205a are large when
the buoy 205b is released, large forces between the surfaces of the guiding
protrusion 225 and the recess 227 may arise when the buoy 205b sinks
downwards. Fig. 7 shows a particularly advantageous embodiment of the
invention which accounts for this. Here, the guiding protrusion 225 is shaped with



between the buoy 205b and the turret 205a is released under large laterally operating forces, the buoy
205b will sink downwards simultaneously as the mooring$211 pulls it sideways. The conicity of the
guiding protrusion 225 and the recess 227 will then guarantee that no excessively large forces will

operate 10between their respective surfaces. The conicity is preferably determined according to wanted
threshold value¥&PBROVRIMIalERITERSELR O FRHGEREEHEOLI8DARE LI EsANRRRRIBNE surfaces of the

guiding pLOSt"USE}ga%gg %&?ﬁ@%ﬁﬂtﬂeﬁ?@ﬁ% ﬁ@'&ﬁﬂfrf@étm?’f[ﬁh(?ﬁ@ﬂg@@Q@ﬁ{Qﬁeangzl‘ZSCp of
etween an . etween rizonta ane a rrace o e quidain rotrysio or
erecens 207 AR B B oS e RS L B o e TR R SR G ont e
surfaces of the @ﬂuidithgpmcam!sienmﬁmm_tﬂﬂhetr@emﬂaédhmbwmemeaﬂigomdn cﬂluising_rglease, or that
they may touoh each hes WA ARISImIDSENBESh BHER BRI AOEIEIMAIEdAF GARITY can be

advantageous when attaching the buoy 205b to the turret 205a, as the guiding protrusion 225 and the

recess 227 theREIMEABANELYQNIRRP haamh R FEmtcObaligiRIeated tdeUsyoe0ste #lith the described
configuration ofdpiaextiA@3brads! tHE8LSPDBEHRINMK HINhisarSsarivritEauRRI4E)agiaged to be

releasable from the turre 205a even with loads of up.to 6000 tonnes in the lateral direction and up to
3000 tonnes n FRSUBHR &1 HPLLRCHS SNEGor I ATVEH BT RATAHEE 1 HLE S AT they
naturally depencoesth22dimidrisenngatiee tduatmectncesystelinlaB@eThecesnvikoperasystem described
above, as gira I L ' IR 2 i iQn with a turret 5, 105
as describgb(rj I%ﬂé&éﬁ?@%@éﬁ% ggﬁ?gséc%fitfé% %ﬁ%ﬂéﬁ% a?em\‘ggglgfog% ogén?ents above. -16-
Claims 1. ShipaGapisg f6r wamiag breshaihyaiusaioninyveditaiesal forchsifrinmreayRaaddl riser string
that extends fromowvae loreélberpbadiie adHaet apRRERAIMIID Ritids RN BhEhg diidddsgr string is

adapted to be separated from connectiop to the ship in a position beneath the ship's base line, so that the
ship can leave : | r S apte separate
nip can leave fra! dAIPASSIPISABORRS/LIR SR N ERE R ARESIP AL PRI SO AR P d

from the ship, dhetreeterthechoritueat alpéams epar atedr facendhibsidihg postarsiorr@lpant sinks downwards
in the sea glong e, (em3iniag 3HAndiAgeg" Sk 2BAIRT:A RIFIPhce be arranged in

such way that the surfaces of the guiding protrusion 225 and the recess 227 will

not touch each other during release, or that they may touch each other with a

determined largest force value.

20 Furthermore, the conicity can be advantageous when attaching the buoy 205b to
the turret 205a, as the guiding protrusion 225 and the recess 227 then function

as guiding means for correct alignment of the buoy 205b.

With the described configuration of buoy 205b and turret 205a, the buoy 205b is
25 advantageously arranged to be releasable from the turret 205a even with loads of

up to 6000 tonnes in the lateral direction and up to 4000 tonnes in the vertical

direction. However, the invention is not limited to these values, as they naturally

depend on the dimensioning of the connection system.

30 The connection system described above, as arranged in connection with the ship
201, may also be used in connection with a turret 5, 105 as described in
connection with a ship as described in other examples of embodiments above.



10o0f equilibrium where it surrounds at least a part of the drill riser string. 2. Ship according to claim 1,
characterized in that the lower part is connected to_mgoring lines and has such buoyancy that when
separated from the ship it will sink down to a position of equilibrium where it keeps at least parts of the
mooring lines up 15from the seabed, wherein it simultaneously provides lateral support to the drill riser
string. 3. Sh@'@!@éﬁ)ted for drilling and/or production from an oil and/or gas well, which ship is adapted to
have a connection to at least one production riser which is connected to 20a turret connected to the ship

drill ri ing that extends t| turret d to th ip, ized in that the shi
R R R R T et
pir_tlﬁlthgur_rmlsadstsagjthalrekt%dls EB«bnp adegitedtiiersrdbiag temltqrrp’r_etdmﬂg:ﬁq firotheashaul and/o; gastwell,
which ship is v, [ [ - aturre
Conneted 1o B R R B R SR 1
characterize@ iPgi@RHe8RAIbEQVERIA R PBIRVIBACSH At dRpiBIRGaNdAR TR HIsdrdldissiiE®along at 30

least 50 A, ofyhaiigite fERuaFet REMisRG Svithbde g Rell thed S Ritsap ange adatweemihe hull of the ship
and the horizontal, Wthhin ItBa IS between 459a d 80 de%ﬁee%% a]nd that - 17 - the turret has a centre
s i i

axis which is AIPLAGIEEFE S IWOLBLA S BRPEFLe E%Eﬂ%ﬂé PWETHEERAh SR of the ship's half
[pp (length betwesvapis petidiadarsprishth® gpraicioglsigridimdaiised stirey act: tedexs i poaitibnhe ship has a

parallel midd@ ?glrﬁgo 1 cmg%%@%iﬁ& té{f{ﬁ%ﬁ g\g@r%ﬁﬂjgépmrﬁs%frigmn : Ship according to one of

the preceding ¢ , Characterized In that it ex etween perpendiculars ([pp) of more than
200 m, a with between 40 and 55 10m, and has a draught of at least 10 m.

2. Ship according to claim 1, characterized in that the lower part is connected to
mooring lines and has such buoyancy that when separated from the ship it will sink
down to a position of equilibrium where it keeps at least parts of the mooring lines up

15  from the seabed, wherein it simultaneously provides lateral support to the drill riser
string.

3. Ship adapted for drilling and/or production from an oil and/or gas well, which ship
is adapted to have a connection to at least one production riser which is connected to
20 aturret connected to the ship or a drill riser string that extends through a turret
connected to the ship, characterized in that the ship comprises an ice rejecting
structure that extends down from the bottom of the ship and which at least partially

surrounds said turret.

25 4. Ship adapted for drilling and/or production from an oil and/or gas well, which ship
is adapted to have connection to at least one production riser that is connected to a
turret connected to the ship or a drill riser string that extends through a turret
connected to the ship, characterized in that
- the ship between its bow and stern exhibit two longitudinal sides which along at

30 least 50 % of their length are provided with an ice belt that exhibit an angle a

between the hull of the ship and the horizontal, which angle a is between 45
and 80 degrees; and that



7. Connection system for releasable connection between a first part in the form of a turret arranged in a
ship and a second part in the form of a buoy, which boy is adapted for receiving mooring lines and at
least one riser, characterized in that 15 the system is adapted for forcing the buoy away from the turret by

providing water above it, such that the weight of the water forces the buoy downwards with respect to the
buoy. 8. ConnedhiBrAUsiREAS ZcePim @ ts Whith  eHarse@iradlasil 20mehd the parts comprises a

protruding guidingcBRdypdhairineoof shemasts Ko TARFE D RIhOBRRS A FEGHRRAIBetwesaped recess
adapted for receiving{ghe#g&digrﬁl? body in an engaged position; and that one of the parts comprises a
0

locking device for PRELHX cking of the one part to the other, as the locking device is adapted to
engage with the other part. 25 9. Connection system according to claim 8, characterized in that the

Coned Shape S0 e e L e VARl 2hciged i o s

coned shape. 3010. Met r disconnection o oy (2 ] arranged in a ship
(201), which 88y (205e)te fisciecsaie woetisaIiaesgdin jrantiddtleast one riser (215), characterized in
- 18 - (a) releasing locking devices (223) from engaged position, which locking devices (223) are adapted

for mechanical Jocking of the buoy (205b) to the furret (205a). and then _(b) supplying, water above the

oy (2050 1 IR ALHETALE N6 Pl e EIAELEAEmS BRI BE0y bR, L hod for

connecting aléngiy (20bbetope e rei¢2@tajlapanfetn thahip0R61 )a witlitbdiwep{20ba)dsS5Eonnected to

mooring“l)ine ﬁggéaa;ga EPB‘Pa'Ei 3421]05?1’1 characterized in 10(p) pulling the buoy (205b) up to the
ﬁqzég)%mpmg Watg '

turret (205a) r away from the area above the buoy (205b) in order to reduce the
hydrostatic pressure in this area; and then (r) locking the buoy (205b) mechanically to the turret (205a) by

means of lockingpARkRRH (@A3m for releasable connection between a first part in the form of a
turret arranged in a ship and a second part in the form of a buoy, which buoy is
adapted for receiving mooring lines and at least one riser, characterized in that

15  the system is adapted for forcing the buoy away from the turret by providing water
above it, such that the weight of the water forces the buoy downwards with respect to
the buoy.

8. Connection system according to claim 7, characterized in that

20 - one of the parts comprises a protruding guiding body;
- the other of the parts comprises an oppositely correspondingly shaped recess
adapted for receiving the guiding body in an engaged position; and that
- one of the parts comprises a locking device for mechanically locking of the one part
to the other, as the locking device is adapted to engage with the other part.

25
9. Connection system according to claim 8, characterized in that the protruding
guiding body has a coned shape and that the recess has a correspondingly opposite

shaped coned shape.

30 10. Method for disconnection of a buoy (205b) from a turret (205a) arranged in a ship
(201), which buoy (205b) is attached to mooring lines (211) and at least one riser
(215), characterized in
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-18 -

(a) releasing locking devices (223) from engaged position, which locking devices
(223) are adapted for mechanical locking of the buoy (205b) to the turret (205a);
and then

(b) supplying water above the buoy (205b) in order to increase the hydrostatic
pressure above the buoy (205b).

11. Method for connecting a buoy (205b) to a turret (205a) arranged in a ship (201),

which buoy (205b) is connected to mooring lines (211) and at least one riser (215),

characterized in

(p) pulling the buoy (205b) up to the turret (205a);

(@) pumping water away from the area above the buoy (205b) in order to reduce the
hydrostatic pressure in this area; and then

(r) locking the buoy (205b) mechanically to the turret (205a) by means of locking
devices (223).



