1 Dual draft crane vessel Enbodi nents of the
invention relate to a vessel conprising a hull of a
substantially closed surface having at deck |evel a

lifting crane, ballast tanks mﬁ{hin the 5 hull and a
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bal | ast control systemfor admtting water to the
babkgﬁiaﬁgﬂﬁgvggrlchanging the draft of the vessel.
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support structures for sem -subnersible platforns, to

their deploynent site a relatively shall ow draft
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to a nelahbys by ndaersdsRicondt8Nabns, SWE: Suppbrt dursdtaRl for semi-
configuration wth a |low centre of gravity
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St §tHfehi#e Corics GWa Perafit], sutitihfalty bdradal BARKRbIEEWancy bodies
| evel. Lifting barges for lifting the superstructures
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| nedr@igaRtion ali 4 loiwcentrd io$ glanity Gasesnsd. i fupeawaviere carrying
makes these barges suscepti bl e to wave nments as the
nabysraarerayaesieipe gpd PhedlordiRcPRRRBE @pd cieav gyasiges is attached to
t rag v, ' ' 7 -
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notions. Enbodi'ments of the invention
these barges susceptible to wave moments as the natural frequency of these wide
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vessels is close the average wave period of about 7-8 s. Hence the known lifting vessels
and barges have a limited operating window will be subject to undesired roll motions
under all conditions. _ 7

Embodiments of the present invention seek to provide a lifting vessel with
improved sailing properties and reduced roll motions. Embodiments of the invention
further seek to provide a lifting vessel which can be employed for pipelaying or lift
preparation or general construction operation at relatively high sea. It is again seek by
embodiments of the present invention to pfovide a multi-purpose lifting vessel which

has a large operating window and limited down time.

According to an aspect of the present invention, there is provided a vessel

comprising a hull of a substantially closed surface having at deck level a lifting crane,



25 further seek to provide a lifting vessel which can
be enpl oyed for pipelaying or lift preparation or
general construction operation at relatively high
sea. It is again seek by enbodlpents of the present
invention to provide a nulti-pu ose Iifting vesse
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| evesvergegtionh aﬁ@gcﬁraw@ldy h qergdeighd fromunes %\Xflttﬂ .amﬂéﬁgng level, and
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V\,h edlgively deepbladft fesel imorlifting modetsuglstbathp vadening level is below water
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10|s pahgye water level, while the vessel is traveling,
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and to ballast the vessel to a relatively deep draft
level in-a lifting node such that the wi dening.level
i s belAlwo datlesed Bk yesatl chaasteriwtvbin thdtdhe/dblesds airgrrow lower

S bsLan al | tat ar nd the.crane is in it ey
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section having a first w dth extending over a hei

fr @mlemer@ levéwwvatcts tawaidd da¢nlgvelevipreinthe ballatSbfzpntro? system is

se Cézﬂ)ga?d o A ehl ALYl havedat ,{%}aﬁll} SEIQI?O\JI in 3¢ ction,

eni ng eve upWar ds Tt owar ds
deck IeveI wher ei n the ballast,control systemis
15adapt ed to ballast the 'vessel to have a rel atively
shallow draft in a 2 shallow draft node, so that the
wi de top section is above water | evel and to ball ast
the ship to a relatively deep draft level in a
lifting node such that the wi dening |level is bel ow
water |evel, at |east when the vessel is
substantially stationary and the crane is in’its
lifting position. 5Al so disclosed, when the vessel is
debal | asted, the water line will be defined by



the narrow | ower section, such that the vessel has
favorabl e noti onal behavior in shallow draft npde for

- higher transit speed and operational (other than

lifting) conditions. Preferabl y,oper ational roll
periods wll be higher than 12 S, preferably higher
than 14 s. Durjng transit, the crane can be in
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eSPgﬂ'gped cross-section also results in two clearly
defined operational modes, which are not dependent on draft level, such as is the case
for a hull which for instance has a gradual change in width when going from the lower
section to the upper section of the vessel. The transverse parts of the T-shaped hull may
for instance be formed by side extensions in longitudinal direction.

Also disclosed, the vessel may have a width at the lower section of between 0.6
“and 0.9 times the width of the upper section, preferably between 0.6 times and 0.8

times, most preferably between 0.7 and 0.8 times the width of the upper



3 section. The height of the upper section IL may be
between 02 and 0.5 tines the height Ho from keel

| evel to deck level, preferably between 02 and 0.4
times the height Ho, nobst preferably between 0.3 and
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5In one enbodi nent counterbal ance neans are provi ded

on the crane for placing the centre of gravity of the
crane and a relatively small |oad, on a vertical axis
of rotation of the crane. In this manner, the crane

smal | | oads, such as for instance yp..t

vf%‘%bgl"bﬁ\f?\%gtplhout heel , V\,hen the vessel is in t#@%@%ﬂsw
node, while having a rotational freedom of 360. 0Sone
enbodi ments of a nulti-purpose ﬂual draft lifting and
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invention in a Ilftlng node and in a shallow draft
nﬂﬁ@“mﬂégﬁgﬁﬁpgé : Figure 1 shows a lifting and

Pi pe- Eahe madh@wtmsmum%ﬁﬂse aua!nmmﬁu@ a2l PPe-Ia Riscl
deck and a firing line 3 _for laying of pi pe or

c agserding tgdepressat mesnbien Wil erﬁ@laﬁ}eﬂqne despil Wit Fedneve opthe

C 3 oRBatyinAlchiivinks. 18 tRQBAFih &P 8, In which is up
righted”or can be in the transit 25 position 9, in

whi ‘c hFigured shewisa sige wewaf b yusl drafl pipgley; and lifiingvesdel aqgorging to
the yess&l - The hull 12 of the vessel is of a

substantially closed surface. Wth "cl osed surface"
i s i nFigdedanhshavhetopyidw efsbstopgeckirad of the pipledaderk

sh&g&hy& ophgg%%ﬁggﬁgﬁw terline, but has as a wat er

ose he hull 12 has a relatively
nar r ofighevieshowsez tdapnicR®f tfe viesselgififighie land a rel atively

W de }t*’i(g)EreSSe ﬁ(t:w!vso s pezrgpe% vehbe Iﬁggitwlw of Jxl%gse! according to the invention,

Figure 6 shows a schematic transverse cross-sectional view, and

Figures 7 and 8 show perspective views of a vessel according to the invention in
a lifting mode and in a shallow draft mode, respectively.

Figure 1 shows a lifting and pipe-lay multipurpose vessel 1 having a crane 2 on.
deck and a firing line 3 for laying of 2 pipe or cable 4 onto the seabed 5. The arm 6 of
the crane 2 ean be in a lifting position 8, in which is up righted or can be in the transit
position 9, in which it extends generally parallel to the deck 10 of the vessel.

The hull 12 of the vessel is of a substantially closed surface. With “closed
surface” is intended that the hull does not have a colummar structure piercing the
waierliﬁe, but has as a water line a ¢losed contour. The hull 12 has a relatively narrow
lower section 26 of height H, and a relatively wide top section 27 of height H,. The '
‘wide top --Section is formed by side extensions 25 extending from a widening level 28 up
to deck level 16. The total height of vessel 1 between kecl level 15 and deck level 16 is
indicated as Hs.



30 wide top section is formed by side extensions 25
extending froma w dening | evel 28 up to deck | evel
16. The total height of vessel 1 between keel |evel
15 and deck level 16 is indicated as Ho. WO

97PCT/ NL2006/ 050317 5 At keel -
vﬁ%ﬁéf@"ggﬁl is at the stern 20 provided vvlthll,teﬁrusot%@‘r’sg317
17 for propulsion and with thrusters 18 and 19 for
dynani ¢ positioning and statior® keepi ng. Fenders
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opti mal roll behavior during pipe |laying._is obtained.
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the M@n ﬁﬂlﬁstﬁlggf't&%?mﬁcz 3356 t1RAalIAY cHUBIEL GRG0 th Bk liting o

i nst e over of 22nt The firing line 35 is
ndvefidival BRetdic bide @veewsaxne 25 pEthe wide thp sestien 7 asg partly submerged,

0 4 .
oG Ibhct ot bl oF b b Ul BHRELREASG G BRESEHelon ol evel,

b ¢herstgirs exdt, oprnidg Kb atithe daing Eme béifg eldsed Offrbeyrsi watertight door 40.
b t t WLy .
PP 6 o RTBANS TEMS rtde et BAES A e M blludell plasting
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r ot at t GH® 1 %Fﬁ ec“@ﬁldf’%l% Tﬂ%’i a)iﬁﬁi?"@&tiy around its
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of the ballast contral 30 to

| S?%@éaﬁ"”#e%f iliegror eprpticruder cqeﬁslrpr}f l?ef’%aﬁi%St frol syt to

Igreﬁrb;ﬁ%ao%thetveﬁelfdpbhn&uiglml&'a for the pipe-lay
operations is shown, pe. exiting the vessel 1 at

the strcigupod. Jheding 1tneé5 &of th@ pips-layppeiationsds shegay the pipe exiting
CoRSebddrT hiQfe Whth 20 visSexRt@pening 45 (over a stinger construction which is not

shown in the drawing). The side extensions 25, 25’comprise ballast tanks 31, 31°and
cxtend along a length L of for instance 134 m, at a total length Ly of the vessel 1 from
bow 47 to stern 20 of 183 m.



30 shown in the thawi ng). The side extensions 25,

25' conprise ballast tanks 31, 3 Pand extend al ong a
length Ls of for instance 134 m at a total length Lo
of the vessel 1 frombow 47 to stem20 of 183 m 6

Wﬂg seen fromfigure 4, the crane 2 cpFpkiHbcosds1?
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up to 100 tons, on the vertical rotation axis 41,

such Abadn 1R s380rdr tigdrt ANkhe! BERS 2 sed Oefliadi anil 50 RBlica s

zero heel is p035| b for t he shall ower draft |[|evel
Dised Ag mainiajh Pﬁenﬁrqegﬁ vty offhe Faneadmal) laqds for4rstange up to

beh P VRE e JeRES roéhoﬁ !ﬂﬁs 41, fsﬁdhrtﬁaﬂﬂrsaé"tmiaﬁaﬁmdw Snaliabd
is in that case cl osed %ga wat er g ht door 40. The

hbangling afzetheerl ip é%sélblel-féf Il 131 Ays seavay in ﬁgure 4,
5 tth%eﬁﬁbg{%ngisés 9&0 tééa a%meqmgfom%%%eﬁiz s B Rat case

for i1ns ovver art
exlosaddiyarmatértighd Idperafwe d‘haﬂlenahm idgtktleval Hofs fholnstines &maaeter,

tme&gggqbsme aed&te%éfoﬁ@ﬁ ﬁl?mﬁ%hg& fr Wb S é@%@&&&%ﬁ of

IvéS a genera overvi ew o
S ﬁmpele@f(tetldmsu&esmeﬂed affa. hd@lt Hﬁ effontnstancedin] and thefidesatsnsion

W ? %nreG the main working deck 10 is
s%%% Se‘ﬁ °§th ‘éefspance fromthe flat top 50 of the
10 t anksFigire S\dives gigeatedl ovadiew of thdinﬁ&pme@f Hetvmelmfullm@resent
deck 10 dthet the ta
e A feor B et B B e iy VAR et LG sPbadHS
Salsﬁfgasl fliicbrﬁ URtiRMiop SO RC thetidiks G, rvﬁkeglﬁiefsd Jslarnahesgaeermeenfthe
e .ballast 15_tanks 5 Vi for.cemen
ok Dy P RS ok e e e i m ai
t Q&n@inoh e, Bk arwﬁhﬁtedasmceem& ga@em@ﬂt arETB;Meﬂnﬁ&E tHeallast
instabilities. Furthernmore weld Eg on the u er

15 ( gk b dhey pervidejreinfsecsrent for §id @uﬁl@ gairapment at

afel toiF O thO BN whRA lair RftrPmenl@ay RRA Qmeétaﬂﬂlﬁes Fli@erh@ye
section 26 can be seen to have a wdth WL of for

i weldingcm theupper (rrskisgldeclnis pogsible Bithow damaging;ihe gntipogrogion
V\to he 8 6%& @op &%&s Sl*h‘é?ov?é%fs%h 9@ cz?:pbe%'éen %%awm& W, of for

Fi nal ur es
s ms@m 35clal wlyer@ﬁ élw tom eecv@s%%haw mﬁth eaf Aéﬁs Ie@chrﬁsie gxtension
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1312 It should be noted that
aI t hoEnghii}t, lﬁgure&'émpi ®scheraftigally ghow the vesel|1|ina/rgnsiifrode, at
a
oS BREIP A Bro iR 4@‘%&% 3t b aRRTERL Do be
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25 tadsﬂﬁ&uwmhndhadcbﬁmm&htionaadrim.bal | ast control unit for

admtting Water to the ballast tanks for changi ng the
draft of the vessel,
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5characterized in that the hull has a narrow | ower
section having first width over a height from keel

| evel to a widening |evel, and a top section have a

| arger width than the | ower section,. extending from

the widening | evel upwards towards deck |evel,

wherein the ballast control unit is adapted to

bal | ast the vessel to have a relatively shallow draft

| exgdindsn @ transit node, 10so that the wi de top

section is above water |level, while the vessel is
traveling, and to ballast the vessel to a relatively
deédp dr éﬂessel eaprising ahvll 6f zit ﬂgastmddhsdowdtsmfacet llwefing at deck
wi dening |evel. is bel o vel .
the vesZ&Fla @gﬁgﬁngntf Vgﬁ%ﬂﬁ’rlﬁ}’ﬁlaﬁ rcgﬂg()l unit
s in i aiiittih® SaR%b EHeQﬁHaﬁ tan¥e $§&haRG R il d?fgft thhe vessel,

claim1, whereinh a transverse cross-section of

5hul | 1sclwajﬁergz@d an giaf the hul hapa dafrew oW, Sevéysltﬂvmg first width

accordin m1l or,2 vvher

| ower 38}% |3W gh? fight ]ﬁ?g}] BIBH%F%VFW\S&%&? F%D g%hhave a
of - the Iaﬁagbrsﬁ@ﬂhlmﬁl m@rl@ir@rsaaicm baty#en rOnbtht MﬁMm@gﬂdveI
0.8 tines, nost referabli/ between 0.7 and 0.8

t he Iw. dupasts EW@ché@te ovhergp the, ha@é@éaonfaeldﬁmdﬁ ﬁgapted to
bet veon o3t S5k Blofidfe RRIANeLEallG - ARIAECR kst mode,

10t o decksd @wuethe mpd@fo@rsa&:t[qn ib abwmmt& IEVaind*hﬂ)e thetvieprebis

t he hei nost prefer betvvee nd 0 4 tines
the hei %ﬁ*feﬁm A brllast 6 Pl o el hﬁ%@@ dra Igpeign a lifting

wher ei n Pdéét REFdRM ng@ i S %\é&é’i’qevel att] Jeast when the

Iongltu e extensi ons extending from’
| ocat i omseél 1$ hebstntially gatidraey aelsthe brape &f iaritsdifiing position.
between 0.5 and 0.9 tines the 8 length of the

vessel , nore preferably bet ween 0.6 and 0.8 tines,
modt pr ¥eeekasegrding V@FF‘dnétf@n%V@ﬁsé’s“‘P%%ée?t&’qufﬁhe hull

156. Vessgl, f%&?%él@@%h&ﬁéd%ﬁno‘c clainms 1-5, wherein the

20

25

| ocation o e 'si extensions is related to the
| ocation of the crane to create buoyancy at the
5| gcat i Wassef accbRligt @hgaim 1 or 2, wherein the width of the lower section is

between 0.6 and 0.9 times the width of the top section, preferably between
0.6 times and 0.8 times, most preferably between 0.7 and 0.8 times the

width of the top section.

4. Vessel according to claim 3, wherein the height of the top section is
between 0.2 and 0.5 times the height from keel level to deck level,
preferably between 0.2 and 0.4 times the height, most preferably between
0.3 and 0.4 times the height.

5. Vessel according to claim 1,2, 3 or 4, wherein the upper section comprises
two longitudinal side extensions extending from the location of the crane

on the vessel preferably between 0.5 and 0.9 times the



7. Vessel according to any of the preceding cl ai s,
wherein a pipe transporting trajectory extends in a
" length direction of the vessel, below the crane. 8.
“Vessel according to claim7, a pipe exit point being
situated at the stem the pipegtransporting
trajectory in the lifting node being situated bel ow
wat er 10l evel, the exit point being closed by an

openabl @en%ﬁ%f the v@ﬁ@fo lore BrefYQ$ %l:m%@ﬁ ¢ r6ddnHQ) § Gl ¥nost
of the préceding clalns, wherein |ower ballast tanks

are S|t@&ﬁ@@bWﬁmﬂW@mQﬂwmd%@dnm@ﬁmahdghpper bal | ast
tanks are situated in the upper section, the upper

o syl s Rl 1L L0 et TR

baI | ast L@RAKSNIAE Qé'lhtgﬂ '&ch% NockPiBR bl i@l AFRATBRbyancy at the
during lifting, whil | ower ball ast tanks conhtro

5t he drahﬁabwloﬁ@SVHmsel. 10. Vessel according to any
of t he preceding clainms, conprising a deck at a

t anc orted on subs antial.ly flat Eallast
ﬁ i’f QEng f B AL P’&"%@g@ﬂnﬁh& PeECRBIPR &ansp"f‘mg
C' ali m5 tWRelR) &t&ﬁi—é% %ﬁ@%@ﬁ@cﬂ%gg?ﬁﬁsveﬁe? b%[o%’th@%ijane

on the crane for [acin e centre of gravity of
crane and a relatlvely snall | oad, on a verti cal aX|s
of 8r ot aVvicesel afcotdirg tr caien 7 ]a2p1pé/eﬁ'8ﬁj>inﬂ&$ng Ottated at the stern, the

resi stance properties at shallow drafi |evels
resul t i RBCtISPORiRhiripEAS] ip thpRipago ¢ SiinEpated below water

10 ConsunpPidyon sk RilttRD% dosed by an openable sealing member.

9. Vessel according to any of the preceding claims, wherein lower ballast tanks
are situated in the lower section and upper ballast tanks are situated in the
upper section, the upper and lower ballast tanks being filled and emptied |
under control of the ballast control unit, the upper ballast tanks providing an
i5 - anti-heeling moment during lifting, whiie the lower ballast tanks control the
draft of the vessel. |

10.  Vessel according to any of the preceding claims, comprising a deck at a |

distance supported on substantially flat ballast tanks.

11.  Vessel according to any of the preceding claims, Whereiﬁ counterbalance
20 means are provided on the crane for placing the centre of gravity of the

crane and a relatively small load, on a vertical axis of rotation of the crane.

12.  Vessel has low resistance properties at shallow draft leévels resulting in a

high transit speed or low fuel consumption during transit.



