WD 01/ 34977 PCTIFI(c)Q 00951 1 METHOD AND SYSTEM FOR | NSTALLI NG AND
TRANSPORTI NG AN  OFFSHORE W ND POVNER STATI ON AT SEA The present invention
relates to a nethod as 5 defined in the preanble of claim1. Mreover, the
in- vention relates to a systemas defined in the preanble of claim7. In
addi tion, wheoeotyEntion relates to an offshore wi nd powPCTSI®OIISH as
defined in the preanble of claim11l. 1@ In prior art, a nmethod for
installing an off- shore wi nd power station at sea is knovvn from specifi-

cation GB 2327440. The WI ndir%gwer @} e and a
t oner ext endVIBFHQP b 1#1% a Wi n rotor nount ed
on its top. In 15 theQFﬁ“ t he above- nentioned

speci fication, the tower and the base of the wi nd power station are

transported as a single assem bly by using a floating frame, e.g. barges,

fastening the base to ThHee mseam sovéntionfrelatdsartge,a tmetho®@sporting it

to the plage giefﬂ%@'i:gt ﬁﬂ% 8N OV aghl 19 brédvddie §RA Bl Lom usi ng
| -oat i

means provi de rame, such as .ch |ns wire cahl.es, a | ever

jack or the | jventignR Ifef]@éﬁsnﬁq Raf¥S e Et%éir?fﬁé‘e stB ERSPY$AMLSst al | ati on
of other correspofliang basent @dditidd, ctibi haterdrion Aglagklsemowianh t hi s

prior-art met h%%éf?q%%éns% %esgg%:e%@)?%g![ésy d%fflf'xFﬁ iﬁoéﬁ nGrdduiile used for

in- stallatiorf bear t wel ght of the.
base and towercfi wldd® tlilon to its own 30 weight. The result| ng floating
frame is ygry bulky andn @sﬁemsaye, Basdtieg, folti Snspallingain wifconpl etely

e et R AR R aLR L) S L WendnBOlcEconshldan 1 om (e

sea bottom and® ore servicrn equi pment
built ac 35 coradiien (GB t32Hidei fl’lhéatWFLBﬁ PPHES mwrbecwmsea ® if not

i npossi bl e begawke bice basa, avideraxtmdinge veattieablyetfeonr tdecel , nust
be very heavy to res'dstca;Erhry:Lng a wind rotor mounted on its top. In
15 the installation method presented in the above-
mentioned specification, the tower and the base of the
wind power station are transported as a single assem-
bly by using a floating frame, e.g. barges, fastening
the base to the bottom surface of the barge, trans-
20 porting it to the place of installation and then low-
ering it to the sea bottom using means provided on the
floating frame, such as chains, wire cables, a lever
jack or the like. The floating frame can then be used
for the installation of other corresponding base-tower

25 combinations.
A problem with this prior-art method is that

the load capacity of the floating £frame used for in-
stallation has to be so designed that it will bear the
weight of the base and tower in addition to “ite own
30 weight. The resulting floating frame is very bulky and
‘expensive. Besides, this specification completely ne-
glects the occasional need to raise the wind power .
station from the sea bottom and transport it to
land/ashore for servicing. With equipment built ac-
35 cording to the specification, this would be difficult
if not impossible because the base, which may be made
of concrete or steel, must be very heavy to resist the



WO 0154979 PCF/ F100/ 00951 2 stress exerted on the wnd power station by
the wind, sea currents, waves and ice. Therefore, the base is provided
with ballast material of sand, stones or iron ore. Lifting such a |oad

fromthe bo uires a 5 very high external hoisting c%pﬁﬁ
Ther ef or e, g“‘@{?@f’?m open sea crane ship would be needed Tor ?%Whoi sting

operation. The object of the invention is to elimnate the above-nentioned

drawbacks. 10 A specific object of the invention is to dis- close a nethod
and system for $teess grghachtorrhsf wind giovsoatakiies pywdheswdnden t hat

T e I O A LY
e weig 0 e W pawer .S ion_at a rt her object, 0 e

i nvention is toP‘Eﬁ‘él-é% %&ﬁh%&ﬁasgo% eg}%{ i%‘ﬁ ’\;/ﬁﬁdé‘h 5 eﬁe°§a§"Ff’§} trans-

ported back andofesthifeingersushphadeadt fuwst athet bohtomndequpteseaof

mai nt enance Andydfy ChigAn OfcdAlNCInaade ho iR diRgePontSRldord,n YAt er

W t hout using a%g spe- “20 cial hoisti ngﬁggwwnt. he features

characteristic BTt ndFHOASSA s FIRBM WNRRLSo ke Reefebnior the

! nvent | on are mmngacbgetran:hencl ai s below. In the nmethod of the

invention, the wind 25 mwa&t o0 ife [EAVEROISLULL0B Rhdenate

installa- tion at sea by using a trans&)ﬁrt vessel and lowered to the sea
bott om and/ or r‘éli‘%e"%}""f‘f%"meﬂ”?é Bed BHRAYRARXMd transported to | and/ ashore by
means of a 1o ansport veasspecifidcoodiact tof tties | inveitiion, isheowdhd-power 30

station is | owe ' I t [ - : r ,fank
provided in t heé:\?mgsn%yapg%rﬂ% %?’Po%?gtgﬁdféﬂe%gn‘gré}gé\%ﬁltg?g?%hfi ghr ai sed
by reduci ng t heoffsharf wmdbower statden fbake Wall addoWat&RNERAK: I n t he

system of the ieaeidn onithdet wehd tIanppoet SicaisieQn Inopiyg Ses aabage to be
mounted on the . geq, HohloPe nboWhia Podi el t9ohNgeP2se, and a trans-
15 A further object of the invention is to dis-
close a wind power station which can be easily trans-
ported back and forth between a place of installation
and a place of maintenance and which can be raised and
lowered independently in water without using any spe-
20 cial hoisting equipment.

The features characteristic of the method,
system and wind power station of the invention are
presented in the claims below.

In the method of the invention, the wind

25 power station is transported to a place of installa-
tion at sea by using a transport vessel and lowered to
the sea bottom and/or raised from the sea bottom and
transported to land/ashore by means of a transport
vessel. According to the invention, the wind power

30 station is lowered by adding ballast water into a bal-
last water tank provided in the wind power station,
and the wind power station is raised by reducing the
amount of ballast water in the ballast water tank.

In the system of the invention, the wind

35 power station comprises a base to be mounted on the
sea bottom, a tower attached to the base, and a trans-
port vessel provided with a gripping device for grip-



port vessel provided with a gripping device for grip WO 01/34971 . .
PCT/ FI 00/ 00951 3 ping the wi nd power station and transporting the w nd
power station to a place of installation.at sea and/or transporting it to

| and/ ashoggy §1isq¢9;t he sea. According to the invention, conpri ses
a ballast water 5 tank disposed in th93vm nd power statlg’gﬂﬁ*ﬁﬁ%}fshore

w nd power station of the inven- tion conprises a base to be nounted on the
sea bottom and a tower attached to the base. According to the in-
vention, the Ring Pwwwind spower cohpticesand batansportiingwtis wamk. O her

pref erred feagweels s%red-.lm@@ EERlacel oft hastaYERLi oA éﬁesﬂéeéﬁé‘}éﬂ in the
subcl ai ns bel QW he fall %8ngg8§1t/ge I nveption wi |l be de- ribed in

detail by the ]%ﬁl}f (ﬁr A8t phpre {%meﬁlaﬁdiaﬁ%ntécg\?’f N%f er ence
to the attacHw theavinugntigmer éhe Bygtet powprhsssaa babbastemterd the wi nd

power staki onak tdi@;_dd%\é@n&hoﬂhénwﬁné me&&oﬂ de view and partly
sectioned, 20 Fig. 2 ferent. empodi ments of the system

of the invention and drff Sﬁgoﬂaaaég i ROVeheShabtR e bhe tivetvent i on.
Fig. 1 preseriti®m qmwd-’lp@nela basei bp beawvounvedi og thet beailbortdm,on. |t

comprises a Viflp PaRfuck_attathed §o EneOHALeS! AebitngNBPGnaLN Can be

set on the sea bhottom [Further, he wi nd power sfatioil com_prises a tower

3 attached t & Puse lé%dwéféfierﬂﬂ“f?& Rt FYUPFHRERL I\,}b%ﬂfﬂtaeﬁi: on the
upper endoof water ttawmdr. 3 is a wind rotor 9. The box-like base 2, which 30

my be made of concr el At SiRAerct Ofedtiild O&hﬁo'émb%td’ﬂﬂghhgno%nd the

space inside it functiqns a wat er al ner 6. The

tower 3 is |i%e iRvERtirn, aﬁﬁlPE?\F%’B‘ﬁ%‘i r’t}'btqf@n syh¢ledass bgdevwi nsi de it
serves as a ball ast wanertHeanfoTlowiiey,i ntles i invepates #D1df beheidral | ast

wat er tanks GoriHdd e 381213 ¢he aid of a few examples of its
15 embodiments with reference to the attached drawing,
wherein :
Fig. 1 presents an embodiment of the wind
power station of the invention in a diagrammatic side
view and partly sectioned, .
20 Fig. 2 - 7 present two different embodiments
of the system of the invention and different stages in
the procedure of the invention. .
Fig. 1 presents a wind power station 1 ac-
cording to the invention. It comprises a wide base 2
25 of e.g. a round slab-like shape, which can be set on
the sea bottom. Further, the wind power station com-
prises a tower 3 attached to the base and extending
vertically from it. Mounted on the upper end of the
tower 3 is a wind rotor 9. The box-like base 2, which
30 may be made of concrete or steel, is of a hollow con-
struction and the space inside it functions as a bal-
last water tank or container 6. The tower 3 is like-
wise of a hollow construction and the space inside it
serves as a ballast water tank 7. The interior spaces
35 of the ballast water tanks 6, 7 in the base 2 and
tower 3 may be separate spaces or they may communicate
with each other. Moreover, the wind power station 1




tower- 3 nmay be separate spaces or they may comunicate w th each ot her
Mor eover, the wi nd power station 1 WO 01134977 PCT/ FI OO 00951 4 may
conprise a punp or punps 8, by nmeans of which it is possible to punp sea
water into of the bal- last water tanks 6, 7. The y al so
be di sposed o& a ?ransport or service vgfsel 4, in which case € 5 wnd
power station need not necessarily be provided wth ballast water punps.
The buoyancy of the wind power station in wa- ter is so designed that the
station is abl emay €PER¥isS@Nd PUMPyOXt BUBRA &ei Bt MeAnFaodr & tite

bal | ast. ve lg tes pomknty th %{xﬁnpe@ahywat@er;r@ﬁ'@@ﬁﬁm@d%ut shemd a1 bal | ast
wat er tanks artia Q ete ille win
power station \A;Z?‘?ts‘fﬁ?e?o rt‘]‘%%e ét’jottgﬁ‘tk1 %ng ‘??Ytﬁﬂs% eé sé%?(fet e tower
3 are as- 15 seobl adtvanspert opr as¢rvicd rtt@%lurﬂ,temwae aaseudhe ng a

crane ashor g Ttafn@ai,%warcag’tattemhl qad & ﬁs@aneeageamp bae phAGReef
I nstallation and %Vﬁﬁ gnto.a firmpedestal resting on the bottom by

filling the batt 3t (aHeT6PHRPPhe base. On the top of the 20 base 2,
atower 3 is built fromThe bmroyamey pdirthe Windtpoweanstatsiorbedmpwaped i nto

the ballast Watelr!agked deBsbRgq'PHEE tfel BRRRASA LS abhEMiESEIEcNAllY, 2

ma- chi ne room and r ot or are npunte he end . of. the tower
25 When the wi nﬁnﬂo%'ﬁrlét’aﬁsr A4 é”ql@hﬁe 1p, WAteT pheR RS l?atls."atﬂta(‘f’é of
i nstall ati oro at teeataaksi ld,us? trat ethpicy. Flctp:craspbddﬂnglyne ahennithef

bal | ast wat er t r ¢t apk ?gq_, b@&? in the
tower 3 is so lh%%%%b?%gfét gﬁ%%sg Zgb:ag% ?E:é.atl)ﬂg ant, an |%s I?fted of f
t he bottom By By} 1ed i whth Haterodhe #ingaPPust %\HW‘? Wilde 18Kk 6, 7, the
el eva- tion andthéatbcbttttctzy of the base in relation to the transport vessel

4 are adjusted to nake tﬂgr’g.lsgui tzablt«gle ngetﬁa&q&ogﬁ@té%r Bhgxteo%r_ 3is
gri pped froln%a | at

sembled on land or ashore into a unitary whole by us-
ing a crane ashore. The base 2 can be floated sepa-
rately to the place of installation and lowered onto a
firm pedestal resting on the bottom by £filling the
ballast water tank 6 in the base. On the top of the

20 base 2, a tower 3 is built from one or more parts. Wa-
ter can also be pumped into the ballast water tank 7
in the tower to increase its firmness. Finally, a ma-
chine room and a wind rotor 9 are mounted on the end
of the tower 3.

25 When the wind power station is to be trans-
ported to its place of installation at sea, as illus-
trated in Fig. 3 and 4, the amount of ballast water in
the ballast water tanks 6 and 7 in the base 2 and in
the tower 3 is so adjusted that the base 2 becomes

30 buoyant and is lifted off the bottom. By adjusting the
amount of ballast water in the tank 6, 7, the eleva-
tion and stability of the base in relation to the
transport vessel 4 are adjusted to make them suitable
for transportation. The tower 3 is gripped from a lat-

35 eral direction from opposite sides by the gripping
jaws 10 of a gripping device 5 mounted on the trans-
port vessel, as illustrated in Fig. 4. The grip on the



35 eral direction fromopposite sides by the gripping jaws 10 of .a N
gri pping device 5 mounted on the trans- port vessel, as .llustrated in Fig.
4. The grip on the WD 01/ 34977 PCT/F100/00951 5 tower is preferably such

that it peooilsgemmovenent of the tower in .a vertical. dp&fsiohagdsi N
relation to the transport vessel but not in other directions. The w nd
power station is then transported toits place of in- 5 stallation at sea.

Fig. 5and 6 jllustrate_a hrnatlﬁe?lrlu tion for Ierrentln t he
transport ves%%‘!’ T ntdi Ere%era g Y 4SUPR EPg %tar%e%“ltt%en? vessel 4
used is a batlye towavi Ag @ fuadtddaflr sliwemittibna Mrmﬂgﬁ:tmmttciltm)

extendi ng fromitSpditddidsdda tﬂ?ﬁ: @ﬂﬂeanalc:'tﬂ)é’rnﬁﬂ:@@tﬁﬂwer'rﬁet\P:.rQP through

the slot. For transgortatlon, base can f ast ened In a

subst anti al | YPP¥YKed*tHedferig o I?Wé 'b’éﬁ’b?é’of efgné:%p’p"eﬁ RiAGRF 0¥t he base 2
lies agai st stellatiamalf seae barge 4 and is fastened 15 to it by suitable

fastening el enents 12 Fl%rch_—, asnd éellfﬁé’éféue chai Qfﬁfn %@?ﬂ@dscpﬂl ts or the
e

like. Fig. 7 presents a{ngtt{ase I n roce ure at W nd power

station has b bf8hgh SmFﬂEm%l EE 5FapRBeEF | Hﬁﬁéﬁlaﬁd‘ Fi%nount of
wat er suffi 2&ndi€ntIn Figicrieassl tédhe thei girthnsposs tresaél oy tided hiase 2 to

sink 1o the sealald OMINAR RPN AMRACELING bien RALhBSUaHALES: tAnk 6 of

the base 2 an st water tank
Subst ant i% | ye¥RAIRG r EXPRsilE FHAddeoftq hbehe 25dggnerald vdmst ithet i ng t he
bal | ast wat ertéwerk 3 @an de thiblghd wheh sm:tter Fd¥ ourdnsgoﬁtab@idrﬂst wat er

tank in the towep.3.ig mtkgnfgggﬁg&b@@e olaseklert e a

appropriate desrgn, enables t I'on to be
i ncreased so TaRReY tt dihe Lardgedy Iber HPReY %‘Frrﬁ@eb%?t‘%ﬁﬁ AP e Wi nd
power stationlies sddimdto ghec@oteomhef| hdsbgeger 4t €Ad bys Waskerferp cur -

rents, S%%urt(‘.)éré f{'db Sull\f%dfg' fgé\ger?ﬁd"%e(}ftsrq\ﬁe dufl W, pner

station er m)re pr.ovi
les, chains, threaded bolts or the like.

Fig. 7 presents a phase in the procedure at
which the wind power station has been brought to the
place of installation and an amount of water suffi-

20 cient to increase the weight so as to allow the base 2
to sink to the sea bottom has been pumped into the
ballast water tank 6 of the base 2 and into the bal-
last water tank 7 of the tower 3. _

Substantially the entire inside space of the

25 tower 3 constituting the ballast water tank 7 can be
filled with water. Providing a ballast water tank in
the tower 3 in addition to the base 2, together with
an appropriate design, enables the weight of the wind
power station to be increased so that it can rest very

30 firmly on the bottom and the wind power station is
able to receive the loads generated by wind, sea cur-
rents, sea roll and ice, which tend to upset or move
the wind power station. Furthermore, providing a bal-
last water tank 7 in the tower 3 makes it possible to

35 use a base 2 of a relatively light and compact con-
struction.




| ast waterstank 7 in the tower 3 nakes it possible to 35 use a base 2 of a
rel atively |ight and conpact con- struction. WO 01/34977 PCT/ F100/ 00951 6
The base 2 can be provided with water jet equipnent (not shown in the
figures), b NS.,0f which the bottom if it is e.g. of a _sandy nature,
can be dreﬁﬁ(ggﬁj;?'t?er t he base has sunk agai nst the bot t orf CHFIP 1raki ng
It possible to adjust the verti cal align-6 ment of the wi nd power station.
When the wind power station is to be brought ashore fromthe sea for

mai nt enance, the procedWthe itmsenat ucahl yber epeowiddd whth fvaternsjett| ati on.

The amount 10 %Ifg#%‘in%%:ihg(r%&? BREVASL VAL RE LARKS-8) fzeﬁ% G nY power

station 1 stan g.on ottom1s reduced un-_ ti uoyancy of the

base 2 and towdhighhihe ppream. (e It &S S Bof PLt ReSBBEY ORREWEEr F%d it to

a level near tdee dredbhadeafben tie Hxed dmis \sainkr abatks6, tHe boetdm,

el evation apd I fsth L& oyer .stafi o r | st ed. make

then1suitab?e ﬁ%ﬁgbfg?¥8 ﬁ% ?ﬁ§%99%2n259?§5§%2sg?§4$ﬁ§ed%#%r§$£éﬁl

transport at i onmepkeofoliBe wind Paveah s§ALAPBd fr om opposite sides by the

gripping device 5 of tWRehrenepeitd vpswer dtaibi hiss o b Mmesught st ation

s transpor ted ayatl ol BgePLAge cgl t3helaahdl ! Old pAdlAGE ofs

mai nt enance. The 1T hvenfion i's Not réestric e_?o he gaxa‘i)"n pres of its

enbodi nent s ded@tipadlibsoeerseieddiatndior inpgtadisrbhen arheoydwite wit hin

W Thi o Sheet (i Bogn Bunl anod Bo El 001 og0s V0. 01/ 34877 TLT L 111111
i's Shee s _Been _Repl ace

11111111 7 cn_mrl."tﬁg%ﬁ%dgf 8?61%’3’?% ‘& n‘%‘%n]b%‘ﬁ%%%% W ‘%Fe]al un=

til the buoyancy of the base 2 and tower 3 has lifted
the station off the bottom and raised it to a level
near the surface. Via the ballast water tank 6, 7, the

15 elevation and stability of the wind power station are
adjusted to make them suitable in relation to the
transport vessel 4 used for transportation. The tower
3 is then gripped from opposite sides by the gripping
device 5 of the transport vessel 4 and the wind power

20 station is transported away from the place of instal-
lation to a place of maintenance.

The invention is not restricted to the exam-
ples of its embodiments described above; instead, many
variations are possible within the scope of the inven-

25 tive idea defined in the claims.



power station (1) -at—sea—and/or _transporting one from sea e.g. for -

mai nt enance, said wi nd power station com5 prising a base (2) to be nounted
on the sea bottom ThisShe: HaOB&RH REptkefl t aChed to the base, which wind power
station i woommort | nstallation at segch p of a
transport vessel (4) M}ﬂﬂg Fﬂﬂlﬁ t hg sea bottom and/ or lfmgﬁég of f the

sea bottomand 10 tra nd/ ashore by neans of a transport

vessel, char ed in that the wind power station is |owered by addi ng
bal | ast water |noabal | ast water tank (6, 7) provided in the wind power
sta- tion and that thgq w r a [ i g the

Q W d-Rode £l 1hQRal fihd! Sa%ﬁ %fsﬁg%ﬁo Qg the

anmount of ballast water, in {]ge bal | ast wa- ter
inclaimi1, ®9VeF (Statdon rat 8ea andfpx h%?a%'%ﬁqq@d}g ens diray the wind
power stati cﬂea( B.g.n fioad atamtehant:lae Baddspdnd yewse! st ids co%O— perntted
during th t [ 0 S d.in Ialmlor

char act er?ze I n r?tag BQse (2%9;% %é‘ mg%{é&gw%}? & atl eﬁ-’l aI?Ottedé" t he w nd

power st ati orfi% a dﬁqwﬁﬁec‘ By a&"—@F’Fﬁﬁl Eg HBYi %%S?B)Wlhmlﬁt‘émd)rpw trans 25
port vessel (sbatiidme id em:m;ﬁbzftl’di stabal plycef dfheinéMdlq_aQQ\bﬁr attation are

adj usted by t ank 0 _nmake them
suitable wt hstésaefjﬂlfsj “ggcatﬂéqeo%) ranésp Vﬁt vesssegl @h@'%ﬂ J‘\ﬁgr Y ation is
transported td& h%‘ﬁ)l hektew Pﬁ@f ar| d-tllfé‘ﬁdatOfsfeath%OSaﬁd bm&ow mhdpower
station 18 | cwmragportethecdl a.eadq!fashbﬁet Ayt aﬁé@ﬂst ®f ha S@ariQidrem by

filling the t ter defi,n dlnclalmlor
2, cgar %és@ﬁ C\Aﬁae g?J",nléétq:n etétrléh Stlhf? rﬁd povver
station f romsé'é‘é'-lophésaﬂ‘ﬁwﬁtreéf bWaﬁéﬁllil% baklant |waltemadiindio wablalc6, 7) is
reduced unti |1dste watties taﬁwer(@ta;l?go{af@edlﬁerugg fwildde RAOBRQ a | evel.

near 111111 tjijo]ul%}'x | | l Ialt :Ql]elsuind power yi‘:'a 1§1qe§.ts l:_cl%sisggegyR%Fe)l—aCEd
15 ducing the amount of ballast water in the ballast wa-
ter tank.

2. Method as defined in claim 1, charac-
terized in that vertical motion of the wind power
station (1) in relation to the transport vessel (4) is

20 permitted during the transportation.

3. Method as defined in claim 1 or 2,
characterized in that, to install the wind
power station ‘at sea, the wind power station is
gripped by a gripping device (5) mounted on the trans-

25 port vessel (4); the elevation and stability of the
wind power station are adjusted by the aid of the bal-
last water tank (6, 7) to make them suitable with re-
spect to the transport vessel; the wind power station
is transported to the place of installation at sea;

30 and the wind power station is lowered at the place of
installation to the sea bottom by filling the ballast
water tank (6, 7).

4. Method as defined in claim 1 or 2,
characterized in that, to transport the wind

35 power station from sea, the amount of water in the
ballast water tank (6, 7) is reduced until the wind
power station has risen off the bottom to a level near

TN A O




8 WO 01/34977 PCT/ F£080/00951 _the surface; using the ballast water tank
(6, 7), the elevation and stability of the wind power station are

adj usted to make themmidSEe&bia?Béeﬁ'Ré tion to the transport vessel (4):
t he w nd poyes gﬁ@,%l on HIARRqEPY the gripping devic Pé%%)l t he
transport Vess I’HH HINENEI station is transport e from
the place of install atl & ™ pl aBe of maintenance; and the wind
power station is rel eased from the grip of the transport vessel. 10 5.
Met hod as defi rmhé ismr&ay:e@nasmﬁgcthenballast4 watdr atdanla ¢6f B ) the e d in

Lhat a bal | ast oWl 8t jchanka( Bkal $PESCe Dl NG RASBafe) BLatfsy viig poVer

station is use wat er di sposed 1n the
tower (3) of tﬁ@JWﬁﬁ po‘%br“@f‘ﬁt itdren ssuisa}eﬂs%d ing, r‘kk%‘?kﬁ'l asodefhhed in
any one of cl altﬂsanépors cbaselt e(d)zed the t kdhdt hpolwever statied :ttéﬂe wi nd

power stati p h n [ ) t ort

vessel (4) ro og %gl 'E%g, %é § géﬁﬁgé 39 ce f(g? %%st@%‘flgga{‘f shore
wind power st¥epsRl(1f4lar $dg awimdr Ptof“@ﬁsp%?%ﬂf@’l oleE ftﬁwsmmeﬁsa e.g.
for maintenanceshsekdfybRdtBOWSTadd ait qmstﬁgtrathéhngea%baﬁ& 14& be set

on the sea bott t owe 3) attached to ransport
ves- sel (4) plp 8e8gengﬁge rf% "1(1}?) é\?iaggwfg) FSP“@’P b 5‘%{1 wi nd
power station tfé)‘Otnr §h§p@ﬁP|Q ttdleatmaa@porbfvemlm | ati on at sea and/or

fromthe seg to |and/ aghojésndd s deﬁn@dt i8 any éné& Seisndhd jthe sys 30
tem conpri ses gfbal lLast _water tank (6 osed in a&tie w nd ower

station. 8. Sy&rentds3dem ficd s h kPt M 7 1(9 h bat & cballagt, water, g i
t hat the syst efacknpi6)sebisposedp i(r8)thej|bmed2bnofh¢hees'seid (Powear on t he

wi nd power Stas%ét&bﬁnlélhséér BHAPS PO D | 2sha A it QnxOf(Ahe

bal last wat er td?spoged in the tower (3) of the wind power station is

15 used.

6. Method as defined in any one of claims 1 -
5, characterized in that the tower (3) of
the wind power station is gripped by the gripping de-
vice (5) of the transport vessel (4) from opposite

20 sides.

7. System for installing an offshore wind
power station (1) at sea and/or transporting one from
the sea e.g. for maintenance, said wind power station
comprising a base (2} to be set on the sea bottom, and

25 a tower (3) attached to the base, and a transport ves-
sel (4) provided with a gripping device (5) for grip-
ping the wind power station to transport it to a place
of installation at sea and/or from the sea to
land/ashore, characterized in that the sys-

30 tem comprises a ballast water tank (6, 7) disposed in
the wind power station.

8. System as defined in c¢laim 7, charac-
terized in that the system comprises a pump (8)
disposed on the wvessel (4) or on the wind power sta-

35 tion {1) for pumping ballast water into/out of the
ballast water tank (6, 7).

I
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Pjiiliiii"iL WO 01/34977 PCTIFI00/00951 9 9. System as defined in claim?7
or 8 characterized in that the base (2) is pro- vided with a ball ast
water tank (6) and/or that the tower (3) is provided with a ballast water

tank (7). stem as defined in any one of clains 7 5%‘Sracters
zed in thav?0 e”-gﬁr/i ppi ng de- vice (5) the transport vePng(’élT?‘m@g ri ses

gripping jaws (8) for gripping the to r (3) froma lateral di- rection
fromits opposite sides, said gripping jaws 10 being designed to allow
vertical motion of thedtovwstem ad adefined t ha t cdmdpor 7 vexsed, (4). 11.

O fshore w ndcppwes Skat ik pczrrard Si ig athé@sehéozoagese(tz)onlé hgréea bot t om

and a tower a hed .t base in that
15 the wi nd p%%\g?és{”é?ﬁor? c ses waLea| F?@? Mserarfdfrﬂ{ ?%at 7$h 12.

O fshore wi ndtpeser (3} ats arasideds Wash Rnbatlastn watexHardet@hi.zed in that
the base (2) is proviged sydten Haldesinent s aleykoﬁé)oenemmg hat 20 the

tower (3) is prqvide vmthaballast V\@ter ta "cl% 3, Ofshgre w nd
power station as‘défPried ?iF Lt dimat ‘[c}?‘%ﬁ %r?fé@pﬂlﬁt &t the
wi nd power stui¢en (1) ebnphesdsaasponp (\Bgsa‘edr pomgr Xées ngrbppimst wat er

i nt o/ out oftgwa S ,\_Naé q,@k 6 z,)e 1 111 L1 1
LIl * CL M‘? grhlkééﬁﬁ%et Fﬁaglseeﬁh%e£° & ]éili%;l:%%lél%%%éh\é atl
rection from its opposit 51des , saild gripping jaws

10 being designed to allow vertical motion of the tower
in relation to the transport vessel (4).

11. Offshore wind power station comprising a
base to be set on the sea bottom and a tower (3) at-
tached to the base, characterized in that

15 the wind power station comprises a ballast water tank
(6, 7).

12. Offshore wind power station as defined in
claim 11, characterized in that the base (2)
is provided with a ballast water tank (6) and/or that

20 the tower (3) is provided with a ballast water tank
(7).

13. Offshore wind power station as defined in
claim 11 or 12, characterized in that the
wind power station (1) comprises a pump (8) for pump-

25 ing ballast water into/out of the ballast water tank
(6, 7).

‘R R D

This Sheet Has Been Replaced

AT




