; KLe3eDvA<X6" Tv-121 April 2004 1 METHOD AND SYSTEM FOR | NSTALLI NG AN

- OFFSHORE W ND PONER STATI ON AT SEA AND/ OR TRANSPORTI NG O\IIE{I(I}E{O_YI@EA AND AN
" OFFSHORE W ND PONER STATI ON The present invention rel ates od as 5
defined in the preanble of claim1. Mreover, the in vention relates to a
system as defined in the preanble of claim7. In addition, the invention
relates to an of fshore wi nd power station as defined in the preanble of
claim1l1l. 10 In prior art, a nmethod for installing an offshore w nd power
station at sea is known from speci fication GB 232744D. The wi_nd

over
station coMBTRARE ANH dSYBEEM afR a INRHALIENG nANngOTEFEPRE! 1WA om t he
base and CagWHRGEAM N APt Da W THANSEORTING |ONELSFROM . SEMSt al | ati on

met hod present ed |n t he abo e ication, the tower and the

base of théNA fl¥ NVIW%PW %ﬁa‘g‘or ed as a single assenbly by

using a floating fraﬁ% G o107 85end AS] epLig: Lher Base debidse ot tom
€ ans

surface of the barg: porting it e place of installation and
t hen | owBr ided iinted oin heheeproaroben 051 R§aABads POSEONET ot el 1 oat i ng

frame,. suchptasLhaingeive £al}fen ad auarijarkimrtidertddmblerhe
floati ng frame can then_be U ed for tt}%lnstalé%ﬁogegg ggh%r a3,[respond| ng
base- t ower 35 TN nat i dAs.@ lﬁr"c%’l e t hYRr ri or%har method is that

t he | oad caa;f&@&ﬁoya)mmmﬁdu@ert |srtgitflloaneaajsi&flfrmd iinsttdie QyeRTihes to be so
desi gned tlg)%t cllgl\m bear the weight of the base and tower in addl tionto
its own 30 we ‘f‘he resulting floatin Str?\é ébu ky

expensi@e. BeS|des InhPE 1§8e Gttt ¢ &t MG 10 girrpflroéft P 31 he occaS|onaI
neefl tglralﬁsl@rta][lmwm@op@werstﬂtatqnoratfma tmgmltmnﬁwfmsporﬁ it
to | and/ ashore for [ Bt Buizkt o&cC dishg to the
speci ficati SHlOPhl @ﬁg dMH ﬁl%‘l Bgﬁlnot ﬁ@é{?m bl epggcau t he base,
whi ch may bedﬁadéa&ﬁ é@ﬁcraetéo‘(é‘?rsleéélen heafforo i st the
21 Apr|tl 20Q4de2 aglr Q@g@)ﬁ%gt eadfwmld hfom:ndmpomeedsbat %03 bitﬁ;l}ianl/v: ndt sea
currents, ves .an ere p vi ded wi as
materit ofPSand™S a&ﬁ@s’flcc)’gl i rrrbeﬁ:hcﬂde hﬁ% N é%uc a |oad fromthe bottom
requires aménVepyeﬁl gheesferphicRoi §¥1Pn§°&’§5aéi“fiy thepndpseord, HSspeci al

open sea C{;2H8 pBwRrWaHad ik r‘a&ﬂﬁetdraix@épcbheednoastangmgaeatasmam—The obj ect

of the inve nis.toeli ate th nt
specific oBF?éc Yot SR |ahv€1n Fon'g ngm%l ser Ib%rll%gt hog an%’fﬁystem for the
transpor t athen befseant of tbRorkotlian Peweacst @tfl otth hBeTgfr | Ay

transpey tabipps Myt heut o f&@xet rp?‘.l.fb?c@réf vessehlbaviog badcahey tles-wei ght of
the wi-nd power siation g § A furtlher Q c r%fvﬂiléﬁ' veption is to
di scl ose a®WRd pbwkP EP&t FSﬁ RREER™C RS 158 LS Fansport ed back and forth
bet ween a plaseind ifmstal | aticdn andchaphace “@frerraflfc‘ﬂ??efh%ncé ad®¥ekhi ch can be

raised and;lopeped.adgngadentle drpaaley mihoutalistngnaby e ci al

hoi sti-ng egui pnent. . eat ur aracteristic .of t hod,. system and
wi nd power?@x’aﬁh%nlﬁﬁtﬁ%a%%n? oﬁtgFE GPEEETPEG Rt ?i’@sc?l ;towelr

below. In
t he nmethodcefbifer iswention, the wind 25 power station is transported to a

pl ace of installatipn Sithg A LEANSPOFt MesRSsa @Bdchawered to the
sea bottom and/ or r]gu ggéb?&% wtﬂ stg% bol%tom and trans%) ed t.o | and/ ashore

by means ofhe Waﬁsﬁ@tpﬁc\}éé’séﬁ ?ﬂ&%of&lpﬁ(ﬁlp& &6 OTt A& wi nd power
30 stati onsdé\ll%,eqjg)y @@Idb@gsbaaégsgnmt ehatntio aibal bast waeer tank

provided in t Wi ? \ngﬁsz%?t' ot of réq: tﬂ‘? gidlr&?tplg\aprtostf{é ophs raised by

reduci ng tRet ter Im t ast water _tank. In the
syst egoof Wé“neghmveme ore s hiei ng Bl S5t pesieframat i 8nveskpPriky aPHase to be

mount ed on, )I;l(]e%ds% b%égﬂaeé te‘ﬁ% %tﬁé’ecf@ﬂ:é@l&hec@lﬂﬁleet@m aetransport

vessel pr%yects thei%é¥é£¥g£g %é%%? égléé the wind power
station from the sea bottom and transport it to
land/ashore for servicing. With egquipment 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




21 April 2004 3 ping the wind power station and transporting the wi nd power
station to a place of installation at sea and/or transportjing i
- land/ ashore fromthe sea. According to the invention, the 7§yg'?’é'rﬁ°(98npri ses
a ballast water 5 tank di sposed in the wind power station. The offshore
wi nd power station of the invention conprises a base to be nounted on the
sea bottom and a tower attached to t base. According to the invention,
the wind power station conprises a balfast 10 water tank. Qther preferred
features and enbodi nents of the invention are presented in the subclains
bel ow. In tberéebl ewemgedt ba itheentioh pewer betaeben i bedtha #érdi-l by the
aid of a fey aétgxee%t%f i [Sved emod] ient enui-thoref erercepde t he attached
n

drawi ng, vvherel presents an enbodi nent of the wi nd power station of
the i nvent|EﬁOVhdaddwthaﬁﬁatF‘étsf“éée%?ilét}v ghd=paft | FLOBEFi Bhed %0 Fig. 2 -
7 present typedi fifigtany esthsidi genicadf fide syiet dmtafort heequieesi en and

dlfferent stages- n the procedure of th [ . R rJYeseqts a wind
power stoat i 8f X a}&%}?dl ﬁ% hegl rlt\%rlt Qé’;‘ft C rr'prlils}%sra vvlede base 2 25

of e.g. a rspedlataloplemkes@apeanamusénpca«p@ei ske @eaded sk bbPEom
Further, thg yspeng g\?ér&t%ﬁon conprises a tower 3 attached to the base

and extend| ng vert| ca romit._ Munted on the up el t ower
is a wind rotor T'ﬁ]%ebB JeFke Hasthe, 1BKFERSD r;hfo e rra e o%pgoncrete or
steel, is ofha itlbda*lr@vmmxnsdﬁmatttdlmmshe space inside it functions as a

bal | ast, gnater tank of GODLALNETofsedbCol OVBE SnbéntikRvisecsl aashol ow
construction and the space inside It serves as a wat eg tank 7. The

interior spakese3s BetRe@ HRf| SXELQRL EPT( ahﬁstéan%PPﬁtt‘ﬁéOBag 3%and t ower
3 may be seppfaterspacRs pbweheytamy onorohad oatlel walhoeathansher- Moreover,

the w nd power. St atl gplout tznebf‘el.’rfal'xséggé %é@elcofm{/ﬁﬁs acchHBrQ{; punps 8,

by nmeans of ‘Wﬁ Th wa possi wat er intd and out of the
bal | ast watt@re twaiahts, 0f7 thﬁtéﬂlﬁtﬂ@@%ys%ﬂtsl@rb@tdlasldosed on a transport or
servi C§5V9559| 4, | FAV\fkhﬁ&h&laS@bﬁ Bet 5o\ rthepandierstiaii ais needdhst

necessari l y rovi ded wit st ' PWIRS -1 ¥n9f the wind
power st atiTPih hat &b Eo‘é]%rdg.%a%lo ?tjgltCht he statlge?tglygy:gfe to float and

carry its mrtwsd dprck nalwat éprmheﬂ?etth'@eblalq Bhacm 90O iBPtahhREie™ 7 are

enpty. Cor faferﬁp N ot s add aéﬁdetﬁht@éﬂxsb@ rdige@ padtially or .
conpl etely I'le t he. wi nd_power,

| | h
bottom In 621 Jt'tfgeﬁm%técgrﬁﬂ%dl?hg#gﬁe?"% té-‘l ggsfvé\ﬁ’gsen%% %pog Ita(rntd or

ashorezont ca:;ealumctzmngt@lomllpwynemm ng a crane ashore. The base 2 can be

floated separately i@ h@eetagesofcwﬁéatéaté@fb ara;t | ewer edeohb®, a firm
pedestal resting on the bottomb g "o’vé? | | ast VWa er tanke6 in the
base. On t FYStEH of"Eh& P pRSEE satat Ui FEVEHomoGne® oF nor e

parts. Wt @ireg@ntald dnbe heurped misnie liohve baI I ast water tank 7 in the tower

toincrease its firmespnelifathya Srmahine ;HAeaaod,a whad koker 9 are

nDunted on the end o t ower
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
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
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-




25 When the wind power station is to be transported to its place of
installation at sea, as illustrated in Fig. 3 and 4, the nt. of ball ast
“water in the ballast water tanks 6 and 7 in the base 2 andliAPEHEI¥oner 3
is so adjusted that the base 2 becones 30 buoyant and is lifted off the
bottom By adjusting the amount of ballast water in the tank 6, 7, the

el evation and stability of the base imrelation to the transport vessel 9
axe adjusted to nake them suitable for transportation. The tower 3 is
gripped froma lat 35 eral direction fromopposite sides blg thengri ppi ng
jaws 10 of Rim@i pPEnyisdviccewes it AP Her TFHRPOHY vEstel' 1 "as

i |l ustrat edybweFi gratdiodheogxi pladet b in2lalpatio084 Seaownd/Ps
preferably such that,it perpmit o} e in . hgal

di rection iW‘?‘%?%?%o’rf’q oP'i h Ot?%ﬁgzgrgﬁg%eesfslé%@bﬁgﬁ%%af nAgfﬁgéaglgr ecti ons.
The wi nd powertis¢ atioent sonhebher anspont eempHises Pl Baeldfti HaE€Et al | ati on

at sea. F o Afkibddd Ush rale @ihaldciaatdvae seal.ution for impl ementing
the transport vessel | i 3 and. 4 5 and 6 .{,lg%%port vessel

in FLg. In Fig.
4 used is a barge 4']F’T%ﬁ/i?|5g%h‘?’6‘? KEHRE r RS ?%a%l?rhr%ﬁg%f%%% 10
ext endi ng fyipn idenpi e 4 dbdde edgbe mbumwkdgen Hehe ofed BoEBOHe t hrough
the slot. For.t &P%tﬂéﬁ&el%h@obéﬁé Bas@n DecdAsiefedoi fha substantially
e barge 4.

fixed nmannet ot . e upper surface of the base 2 Iigs agai nst
the bottomsntirn.bakhe 4l PEWEAstEAEdOR 5CPBPFLEeHy SuPEAbRrESf ast eni ng
el enenty 13,51Uch a5 W re cables, chains, threaded bolts or the like. Fig.
[ presents a phase 'o&}%gg §r8‘£89“r gi{ea\@ur(\é@ th8q W ROWRIN Y abgon has

e .
been brought to the rastar ion and an amount of water suffi 20
cient to ingdredswveritdomeiaget presentest din dhe KEbEAed™ P61OWik to the sea
bottom . has been purped:hat @cthewaak], aghatal sverttaitn 6wal 1t e bdee 2 and
into the ballast water_tank 7 of the _tgower. 3. i y~fh ntire
i nsi de spac¥™ e[%érQBdeEto%\g’r }éycféhgt Peat Prjlfg%t ﬁt\e%wtgai i asélaém%at%?tggﬁk 7 can be
filledi®i t emiatdmenPsoviviithg zeferenes het eihe apktRrghede €68213: i n

addi tion tQ.lhe base 2, together with an appropriate design, enables the

wei ght of the w nd power station to be increased so that it c est very
30 firmy on the boft&m ahd RS T 5‘6’\/\53?“3?% r|“%?1ti é%ngEt oa?%%ei ve the
| oads generpaiwed tadind, sfatber ievestissainold dirpyamanatig chid¢end to

upset or ve f ' rL~staiisn. Furthernore, providing a ball ast

wat er tanw?%wngﬁﬁgbggﬁy\%enc%tﬁ?geﬁ) 0SSi bl‘%zélp 35 use a gase 2;0f .a
"relati®@ly |ight andiSonpact™ c%ri%’f‘?%%‘fti one WP FATE TRES base 2 can
. be provi dedswittle 3istleni @if amd pirendnt(itot ahbwii fifexdrt f$ttpges)inby means.
of which the botto LE it L§.e. -a_sandy nature, can be dredged after
t he base h&gles il cggglrﬁs'?tft lﬁzlebégl?’g%ftl%nfhus maki ng i1t possible to adjust
the vertical alignmBag-ofl t RESRERE Spcnel 1B aBiodET Vﬁ%ﬁtgﬂ% Vi nd€ power
station isd,@dhagbreughie ashoeatfivam tihe «@epfioresras nwédand®ysa h2 procedure

is naturally reverse to that for.i.nstallation., . uple 1Qof oqater in-
t he baﬁasf’%wft'@r‘ taanﬁ%u%g flsg tlﬁ%%w%rgc? p?dmg'ghlsét}gt?gﬁ %%standicr)]g on the
bottomi s rteeuced umttomheFbybhgamcy tdfe tWENdaBeEWeTafiFatdv@r 3°Mas |ifted

the stati Opr%fest he boLtpmaank ¢ 2ksed kb tthed beyel amearexbendimdace. Via
the ballasve?%gg£l£$n§rgh17itFh%ounted 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




15 elevation and stability of the wind power station are adjusted to nake
themsuitable in relation to the transport vessel 4 used fo ,
"transportation. The tower 3 is then gripped from opposite %\rﬁB’é'?ﬂp“t he
gripping device 5 of the transport vessel 4 and the wi nd power 20 station
is transported away fromthe place of installation.to a place of

mai nt enance. The invention is not restricted to the exanples of its

enbodi ments descri bed above; instead, 4many variations are possible within
the scope of the inven 25 tive idea defined in the claims. ' . 21 April
2004 3i - ~~p8y -cohhprise a; pans~os~puhps, 8RCHy Fnegng pfovwhpighs it -G ' T
ipYt9 ' .".a:.; ~pil.i [ 1 =1L S o P o o= C P 1 o FANVENDE[A 1CLAI VS 1.
Met hod fo lﬁn?Pzﬁ%lib%Zatno (ﬁ‘&fhgreg v%aﬁg%pé\ﬁ\%r% g![ng i%% (1%1 t_sea and/ or
transporti dgsenesteamtsedkse 6g. 7-ofNeai@nEndY SHisP W d%psé?/%sre stati on com
S pri ﬁi gg %nb%Secbﬁa%-)sécﬁrh@e%f‘%'é‘%@ﬂb@”vé@@em@: baht @i cndamset dukker (3|) f
attached to the base, ich win wer  statio . transp ' a place o
i nstal |t ¥angt ReYehy Sﬁé&ﬁé’nofneaep r #R5pdt Cev%ssélse l){ gé) %%cﬁqﬁ%éve\}ered to the
sea bott omyandl/ ballliafstedranketr pheapsea bottom and 10 transported to

|and/ ashor e by means,of . LARSPAE (%2S98hd poved latattidn & vaz a d in
that the wi nd power ‘Station is”|owered b ddi ng, bal ]Dzst vvatfelrointo a

a
bal | ast water tignks®6degiopravined ithet Hahiie? pher iFatiCon ahd that t he

Wi nd power sgtiathefryl S tisaiched weighe 1in cdatiemy whiee diuritaldfasfalMaast wat er
~in the ball ast ter tank, _the st g1y ( Q@hed )cHeei ng so
desi gnelY t REF ttf%qust aFi’onn}(i gr%ble%%%%afl%%?gﬁ%éc rrg;/hl,ts own-_ wei ght i n
wat er whenbthéabsl westernat @rka apk (76,279 P%r%h‘?)}&’ 2rd <OR eestpe%’di ngly,
when the bakhash waker walekankhebwidd ipowear sitaltliprowiddnistelty fil | ed
with water, the wind power station. will sink to the sea bottom 2. Method
as definedtPR BPEFAM, c har act ar i z adin that vertical notion of
the wind power 25 sfatFaog.(2) Ether bRaei 8napé the CO¥fIpor BedSsl (4) is

permi tied duringst he hLARSRA tAHSE Shtdved hedissrgeihndd by aisaim 1 or 2,

chartractari zadinthat, to install_t 3 r tion at
sea, the wifd Fovrant aBFBR*Fs %%‘egrl?%speedgbfaél 3??\3%:5!%82 gSisce (5) mount ed
on the trapaspely vessak pdpret bé. éhevatiletiand addadiaerEdoPtPe 3w nd power

station arg;gﬂ{/\ﬂ%&&é&& t hes@i fa0fort henbalbastomatsr £abkifg6the ) to make

them suita respect to the transport vessel; th i r station
35 is transpbieel rEteRe fAMHEE® of T ré}eal %?erbnazralt tgleea;g%wdgtghg%\%nd power

stati @ i sbhesmer edaatowwbe pl asebofilte~fkBEDogeFsy~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 pdwer 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




21 April 2004 ~n~ ~ " ~~~=; ~~~~"g ~'"'~PCI/ Fl 00/ 00951 ~c~; ~
y~e~rrai~. :r~~ ~; ~, ~ ucatlora 15. _1r Z001 s installationi the.sea bottom
“by filling the ballast water tank (6, 7). 4. Method as def4hARr|{ 2004 5im 1
or 2, char actari zadinthat, to transport the wind 5 power
station fromsea, the anmobunt of water in the ballast water tank (6, 7) is
reduced until the wind power station has risen off the bottomto a |evel
near the surface; using the ball ast wat er tank ( 6, 7) , the elevation and
stability of the wind power station are 10 adjusted to nmake them suitable
in relationdwet hest margRaEblyesseth (4hatt He vpednPomenogeaenbn afs gri pped
DY ine O L R0 AEX 08 o o9Lrt PEat T BSBOL oKenSE! rdy diocyl Repover

n

station is OFted ashore from t l'ace of i1nstallati

pl ace 25 ~d:fram$pmetnaweesehn}QUti heoti hd Bé%@?—” §iFErbAONS - rrer%@a§"é6“ ~~ from

the grip Ofpévrz%rtét@é@PSﬁt 1!3%%@11 transphitd @S tied i pedcénodnyinene of

cl ai ns act ari zadinthat a ballast water tank (6)

di sposea uﬁtt%ﬂel%%%n(% %“'Fathe wi nd power 20 station is used, _and/or that

a bal | ast vvat er tankr{g) Hi spdsed iklustmatovenr plrerpptine oA - power

station 'S ?E 't\{%{pffl% e%%l%f'ﬂ?éﬂ tPaﬁQ%oQﬂev%fss@lallrﬁS #£i§. char ac
iz a

t ar t ower é3 of 25 the win statlon |s gri pped

by the gri r?p‘ichg‘i del cBig 5) 5 of e h tFBﬁsESFPSP8§§eVeEﬁ)? f FoeSS0aSi te sides.
7. System fprpdApd ad | haging &f fshree ﬂ\raniepwmeh st ahironghlplaet déa and/ or

transportl rf%?one from 30mth Seﬁugdﬂe tqg R ntegré%ncealmgng\n ReepoOVEr

statioh®co ge ( t on the séa bottom and a tower (3)
attached t ccvier baselo agd &hn oblhey&dot . SEPT (A¥apFBOrEBG R h a
gri pping dey{£ens8) f0rcghi pePifgstdifedii e poveubstant tmlly fhizedport it to

I 35 of tallati d/ t h
PR CT o e P TRl oy Db erEBrpr LLES o af | S8 BAPe: Zrank (6.

7) di sposed iies a@&ﬂsﬁmwtomm thengaﬁﬂs 4:.and isf ééséPnFPthCe

Tt BRI dBey - s Eabiel fastenhbCR Tdid P22% it ~as~wdBep 9 S 1 15
Zb e W nd power st tlon }dthat t bllkaést water tank (6, 7) is

so- desi gne(i:atkﬂﬁs't tﬁ%”as‘trhgc'l Cf ?Iorat zfn carry its own weight in
wat er when the bal | asitg wat epr’e&ﬂklt(SG a 7Thhase edpt \Lhearr @@edespoasdi ngl vy,

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.




5 when the ballast water tank (6, 7) is partially or conpletely filled with
water, the wind power station will sink to the sea bottom S ®Omas
"defined inclaim7, char actar i z adin that the%ﬁé?@ﬁ hpri ses
a punp (8) 10 disposed on the vessel (.4) or on the wind power sta 15 20 25
30 35 tion (1) for punping ballast water into/out of the ballast water tank
(6, 7). 9. Systemas defined in claimg or 8, char actari zadin
that the base (2) is provided with a ballast water tank ~.(6) and/or that
the tower (3) is provided with a ballast water tank,gq). 10. S\és%emas
defined in any one ofhe| &lase 72- @@n cbg Provdded Wikh Y“B&EY-IFH that the

gri ppi ng deyiGephént Of (Adie bhawspoih wesseligopps) sesbyr imppiney péws (8) fox

gripping the tower. (3) froma,lateral directio [ 0S| si des,
said gri ppi‘t’\%l?}év\éh%eg)ﬂbt‘a‘ési b#e?:ittbsaﬁ%w %grgi %éﬂ%%@g%ggf ltcﬁg tower in
relation tobéhértdaedpakteveskel bade. has senkspgpréngtniPgoleEt&Mat i on

conpri sisng @, basg konge i%e:po%@itbh% $ea hotiam ane aetevesl (3Lightached to
the basé, cch'axac’t ari zadin that the wind power station

conpri ses anemaf | a5t thateind FRV%, 53 ng so designed that the station is
able to float and cawkemi tBe owiindeipghveri stwdtion weente hbeblirpugbtwat er t ank
(6, 7) is emt apd corres di Yna IMET b srvetenréank (6, 7) is
partially O%TBE%’FI%I gf%ﬁ"yq’lel Egg vﬁztﬁlh Tt er s altt e 'vm?%l}laé %V\B stati op will sink
to the sea matuomlN2réGishore Wad pehetngtatidhlg 'dEEFn@E‘OPH claim 11,
c h anfg Gt Batel Znatthd bdlhaist heabaseté@ysi s, proveflethed whnd bal | ast
water tank ( 6) and/or that A ~Il.Et~DED = T. 1&hd ~un-Stene
Ci1~~c:~s PPOWen-Statign § gtgnglipg_pn ?;ltel'rk%oetetn uoﬁS?gé?%JeS%I pe~ :~ TO the
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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 plate of maintenance. -

The invention is not restricted to the exam-

ples of its embodimenps described above; instead, many

variations are possible within the scope of the inven-

55 tive idea defined in the claims.
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sea e.g. for maintenance, said wind power g%a f%ﬁj&$§£
5 prising a pase (2) to be mounted on the sea bottom,

and a tower (3) attached to the base, which wind power

station is transported to a place of installation at
transport vessel (4) and lowered to

sea by means of a
ff the sea bottom and

the sea bottom and/or lifted o
10 transported to land/ashore by means of a transport
vessel, character ijzed in that the wind power

station ‘is loWeied by adding pallast water into a bal-
(6, 7) provided in ‘the wind power sta-

last water tank
r station is raised by re-

4 tion and that the wind powe
15 ducing the amount of ballast water'in the ballast wa-

ter tank, the ballast water tank - (6, 7) being so de-
hat the station is able to float and carry its
llast water tank (6, 7)
when the ballast water
filled with wa-
o the sea bot-

signed t
own weight in water when the ba
is empty, and correspondingly,
20 tank (6, 7) is partially or completely

ter, the wind power station will sink t

tom.
2. Method as defined in claim 1, charac-

in that vertical motion of the wind
in relation to the transport vessel (4)

terized power

25 station (1)
permitted during the transportation.

3, Method as defined in claim

in that, to install the wind

is

1 or 2,

characte rized
the wind power station 1is

power station at sea,
(5) mounted on the trans-

30 gripped by a gripping device
(4); the elevation and stability of the

on are adjusted by the aid of the bal-
(6, 7) to make them suitable with re-
the wind power station

port vessel
wind power stati

jast water tank
spect to the transport vessel;
35 is transported to the place of installation at sea;

and the wind power station is lowered at the place of
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en off the bottom to a level near
7), the

power station has ris
using the ballast water tank (6,

the surface;
power station are

elevation and stability of the wind

10 adjusted to make them suitable in relation to the

transport vessel (4); the wind power station is
gripped by the gripping device (5) of the transport
vessel (4); the wind power station 1is transported
m the place of installation, e.g. to a place

~ashore fro
and the wind power station is released

15 ~ of maintenance;

from the grip of the tra
5. Method as defined in any one of claims 1 -
a ballast water

of the wind pover

nsport vessel.

4, charac terized in that

tank (6) disposed in the base (2)
and/or that a ballast water tank (7)

20 station is used,
- of the wind power station is

disposed in the tower (3)

used.

6. Method as defined in any one of claims 1 -

5, characterized in that the tower (3) of

ation is gripped by the gripping de-

25 the wind power st
from opposite

vice (5) of the transport vessel (4)

sides.

7. System for installing an offshore wind

(1) at sea and/or transporting one from

power station
said wind power station

30 the sea e.g. for maintenance,
(2) to be set on the sea bottom, and

and a transport ves-
(5) for grip-

comprising a base
a tower (3) attached to the base,
(4) provided with a gripping device
tion to transport it to a place
35 of installation at sea and/or from the sea to

land/ashore, charac terized in that the sys-
ter tank (6, 7) disposed in

sel
ping the wind power sta

tem comprises a ballast wa
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5 when the ballast water tan &(6(, 7) is partially or

completely filled with water,
will sink to the sea bottom.
8. System as defined in ¢
in that the system comprises a pump (8)
4) or on the wind power sta-
of the

the wind power station

laim 7, charac-

terized

10 disposed on the vessel

tion (1) for pumping pallast water into/out

ballast water tank (6, 7).
9. System as defined in claim 7 or

characterized in that the base (2) is pro-

‘15 vided with a ballast water tank {(6) and/or that the
tower (3) is provided with a ballast water tank (7).

10. System as defined in any-one of claims 7

- 9, cha racterized in that the gripping de-

of the transport vessel comprises gripping
from a lateral di-

g,

vice (5)
20 jaws (8) for gripping the tower (3)
osite -sides, said gripping Jjaws

rection from its OPP
ow vertical motion of the tower

pbeing designed to all
on to the transport vessel (4).
11. Offshore wind power station comprising a

e sea bottom and a tower (3) at-
in that

in relati

25 base to be set on th

tached to the base,

the wind power station comprises
d that the station is able to

bal-

chara cterized
a ballast water tank

(6, 7) being so designe
rry its own weight in water when the
(6, 7) is empty, and correspondingly, .
(6, 7) 4is partially or

float and ca

30 last water tank

when the ballast water tank

completely filled with water,
will sink to the sea bottom.

12. Offshore wind powe

characteri z ed

d with a ballast water tank (6)

the wind power station

r station as defined in
in that the base (2)

35 claim 11,
and/or that

is provide
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5 wind power station comprlses a pump (8) for pump-
r tank

ing ballast water 1nto/out of the ballast wate

(6, 7).

ARAENDED SHEER




