An inproved turbine installation nethod Filed of the
invention 5 The present invention is concerned with an
woiepriowaes nmet hod of installing a hydroel ectri eCTuPRiong2793

onto the seabed or the like,1and in particular a

met hod whi ch inproves the handling of the electrica

cabl e connected betnResiol&etuiiie dRkARkIbH tndthiédi ne and

an onshore power station to which electricity

generated by the turbine is supplied. 10 Background of

the invention Due to the environnmental damage which

has been inflicted on the planet as a result of the

15Khiledofithe wyerftigasi | fuel s, renewabl e energy has

sfinally begun to be given significant attention, with

many proj ects being devel oped around sol ar energy,

wi e Bwsangylverawd ig ¢qma¢mpcbwéh an @iprotrdgectiadiafimmaliings hydroelectric

f o%ungln ntgnnerngbed 0 ﬁ‘l llk?ogﬁ in f? %tl(ﬂﬁaqléqgétyocf\b}%c roves the handling
rac grven idal Flows are entire

pr eflihe bhbdnealaalde camsttadbgtween th& Bydspaiebtar tudnmeaandean@ngy)re power

whi ch are r tlvely i nter nt. and t erefore | ess
dep@d ﬂh@P@“gﬁg é%?maﬁgg%éggY%ﬁwfﬁ%gpugnergy does

loprovide its own challenges, in particular with respect
to the installation and mai ntenance of tidal power
generators, for exanple hydro- electric turbines,
WhiBaék gbdhinti BEthé@iwenfigd ur e of the operati on of same nust
be located in relatively fast flowng tidal currents,
and nore than |ikely |located on the seabed. In

25pidtd ihO BvitomRhtdEdanta@e RRicE FONEUEH Gilidtid dit B Ip%nEt"h@%@esult of the
turbines nust be built on a Iarge scal e. Essenti al y .
1can

15 hofwerping of fessié fuelsy Gpﬁ‘é@l?ngd@F paly hegueto tsgaventsigni
S hQﬁe%tlBﬁ’ 1&Vﬁ%§e§y Qahé’ ddvalo ?e& BSur dofhr eﬂ-é}gy Laye Ene?éy, and tidal

electricity ge the turbi nes renders work

onpowe. eDédterd ai@rnasy@foems O&mm/ah@d)g@werpearauﬁbéhthemt attractive,
t hi

un élgfﬁﬁ ﬁ}g 1 pg%&?% %thr%lérj)é‘]—:cﬁ ?Iﬁi c?)éstgrgh Sntho F Q)flﬁkﬁér solar energy

f | ohichgre reklgeely ﬂfiu@sﬂteme:mdahaefofe 188 dkamiawlb.ovm ng tides

are often found in isolated | ocations naking getting

to and fromthe site a tinme consum ng, dangerous, and

t the/feﬁHr&amepﬁﬁ@iidae enengleddealpiavile itspwadtallanges, int paticular with

process o Jnsﬁ % and rengﬁdag such turbln?s le hvdro-
gelfapsst 103} ¢y f’rt& apfymapplegange iPRIVE" §FOSEHYS 1 fgampte hydro
CObledtRMVATbiRdY, GERY by WR 08112 64 tha BEdrafib2aX3 0 8riét6 located in

relatively fast flowing tidal currents, and more than likely located on the seabed. In

20

25  addition, in order to be economically viable these turbines must be built on a large scale.
Essentially however these turbines must deliver power back to shore for eventual supply
into the grid. The level of electricity generated by the turbines renders working on the
electrical systems a hazardous operation, and this is magnified by the location of the
turbines under water on the seabed, and in regions of fast flowing tides. These regions of

30 fast flowing tides are often found in isolated locations making getting to and from the site a
time consuming, dangerous, and therefore expensive undertaking. In addition, the process

of installing and removing such turbines generally requires the use of multiple vessels and
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2 associ ated heavy machinery, in addition to

experience divers. Furthernore, these turbines wll
wogernaralify need to be deployed in nultiples i BCTHEE2G06/0R793

of a tidal turbine farmin ozder to be economcally

vi abl e. Thus the installation process is nmultiplied by

t hgssBUIRBE heRl n&aUﬁlhérgeﬁ ati@itiBetd xpérdnt&@ivert NBurthermore, these turbines
avai l ability of such equiprment and divers_ is rel atiye

sc #iilbgensridly Besi 16 be dleplayighip retiplep iy dsiferamela tidsl figli o o in order

t h§ td d¥BndHdalARAHEE s ﬂ?qusﬁac‘lﬁ'ﬁbfn Ex%c&@ e rﬁﬁl'ﬁ‘bﬁaﬁoy the number of
installation and renoval of tid tur bi nes. Due

botubingreto be installod| Yhe axpigabilisy eEwh equWpINeE 3nd d'dé"ﬁésr réia@bje scare, and

sby ! B perform th
L s A e
eIesmﬂmamhndabmsslmhahbméwased, the electrical cable
ext endi ng onshore from each turbine nust be relatively

| arge and robust. As a result of the dianmeter of the
C ablue to trh the re'l'atyvebelafgﬁ etebteic rcegémmg@nﬁraﬁdﬂﬂ)yﬁﬂﬁrqﬁmtrﬂrlmfbines, and

iven the | f . cabl ved f, the
alfeairanay B Fushicn e W deroste bl e gl cabls
10t hefeekpdsed, g édle@mciu Eaftildlékkdnélﬁlf@%nﬂioi’ﬂefr@rﬂ ms?qlmngqe must be relatively
oeratlon maade even _nore ai | t he
coﬁagetqnsﬁgbtm e<Brtrestt of fhe diameter %%Céglﬁ HhigR F’é&tbf? jnpthe region of

t UBGO-5GEmmL 5{1@%1%1&%@1&%@@% caleino@bdd, e Wéglﬂ'oS the cable is significant.
relatively inflexible and so the m shandling of sane

cahhejbandking oftheicablesis thprafers bipth 4 diffieplt RAchgngRRRSMRY Qperation, made

U Ney&haRdre dithilisoy RO HEN | CBSHiRATBrREH: AR Bikds WwHIRIB ARSI RPR turbines
therefore requiring replacenent. s therefore an

15 obprecleplofed hdhpeadiagis alypselativan mfﬂsmplecml dethg npphapdlingoff same can
in
v O e R AR KAt R e M R B g me permanently
prdmaasda&mﬁmuﬂyeUﬁuthgrﬁmmem@ﬁon 25The present
i nvention therefore provides a nethod of installing a
hydroel ectric turbine systemat a tidal site
c ofps ihsiefige tinebjedt epghe pfesert drveetddn th grevideraanéthodlofpostaiing a

2052 b G D S B R LB g ftin

sypioegssin line wth the direction of tidal flow such
as to maintain tension in the cable. 30 Preferably,
t he net hod conprises positioning the system

supshabty Ftheindd@y¥e the depl oynent site prior to
connecting the cable.

25  The present invention therefore provides a method of installing a hydroelectric turbine
system at a tidal site comprising the steps of:
connecting a pre-laid power cable to the system;
lowering the system towards a deployment site while simultaneously displacing the system
in line with the direction of tidal flow such as to maintain tension in the cable.

30
Preferably, the method comprises positioning the system substantially above the

deployment site prior to connecting the cable.



WO 2009/ 127415PCT/ EP2009/ 002793 3 Preferably, the

nmet hod conprises |lowering the systemfrom a depl oynent
wovemser41and si nul t aneously di spl aci ng t he depPOYEERIt09/002793

vessel such as to maintain tegnsion in the cable.

5Preferably, the depl oynent vessel conprises a source

of propul sion. Preferably, the nethod conprises the

step of positioning an anchor to be upstream of the
Sygfeé‘?f?ldﬁarth?@efthﬁ% COTARESES }?Qfegp%&fa SYSteR érp{‘ny'l dgployment vessel and

| NGinfu@GidoVs1¢ QRPREHE B2 depBym¥itivesiel et Lo ARGAN terBfRE in the cable.
usi ng the anchor to achieve the displacenent of the

system during the | owering 10t hereof. Preferably, the

s Tebhgg | nRABL S B AGkideDE E&;'H%r 1sidhe seabed.
Pr e&grg ?’;}?“tjﬁ)g&'rret oég conp f%gssctﬂl es (ra ssof t ow ng
t he depl oynent vessel behind a 15tow ng vessel; and

ut il i-Si ' I chiev
ai SRR b elOfh Ay ST 8 ich Br BENGRNE ohidfigor o e ygpieam ofthe
t heysmei hothgahaiormiesessteh dirs¢tlypraddinecthcdonngsting éhe system to the anchor;
depl pyne vessel taowards.the tow vessel . duri.n .
oYl s SRR gt PR PR e FEGE e owering
10di gpltedcenent of the 20depl oynent vessel. Preferably,
t he nmet hod conprises the step of securing the tow ng
vessel to the anchor and pulling the tow ng vessel

t OPRIFEHSHIY, IRe MBBBOEorhystisad pds@RBIngdS dncRdrloy: takCdthiage t he
di spl acenent of the deploynment vessel. 25 Preferably,

t he depl oynent vessel or the tow ng vessel conprises a

dy PRI SH1PARE tk@Bd BSnMRISRE steps of toWing 1R @Bloymeht\Rssel behind a
met hod conprises the step of marking the | ocation of

15 t heowpngvasgdlchind A lisnBM@itevring vessel ae aghicyp theedjsplasemengof the
2009 dy2fhi SRGY/ EP2009/ 002793

Preferably, the method comprises the step of winching the deployment vessel towards the
towing vessel during lowering of the system in order to achieve the displacement of the

20  deployment vessel.

Preferably, the method comprises the step of securing the towing vessel to the anchor and
pulling the towing vessel towards the anchor to at least partially achieve the displacement
of the deployment vessel.

25
Preferably, the deployment vessel or the towing vessel comprises a dynamic positioning

vessel.

Preferably, the method comprises the step of marking the location of the pre-laid cable

30  with a floatation device.

Preferably, the method comprises lowering the system during a running tide.



4 Preferably, the nmethod conprises the step of
|aterally displacing the systemprior to or as part of

woR0vak74pdsi ti oni ng of the system at the depl opaEmP2009/002793

5
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15

site. 5As used herein, the térm "hydroel ectric turbine
system is intended to nmean either a hydroelectric
tur bi ne nounted on a base, which can be | ower ed

t oget her onto the seabed; the bhase olatjon from

{ hEraieia B MaPEFTIRPebe FsRel BiFral SRRy sigprior to or a
t hsa& B Brha BosSHR BRI dy Ve Aplbhent BRST t i1 on onto
the base; or the turbine in isolation fromthe base,
to be | owered onto the previously | ocated base. 10
Bri 'rA s&iﬁ%?eru'l ﬁ.’llié 2 d?&?ecg[CQanﬁ%ystem ish ﬁtgﬁﬂeg té-mean either a
Ustrates a schemdtic side el evation of

hy Hydre¢ledtti fuchinampinied eyabasen which ¢aa beésrwe}edlt@gtthg@slmhe seabed;
in I I

?hs g’n%eq?l I'!]S\?).ielll't]l?IH grﬁ)ﬂlctﬁg glqt}__\&g th?chj'ny I{Eqéy??rg%i g({c’thg Ié‘éaabed and the turbine
s c Isnﬁxmtuently lolvastinmtd ipositiaf orttdn theragehothe furblepinoyoten from the base,

droel ectric turbine

sygﬂ%ﬁp g?? &P?§ W%VE&%%ﬁ¥§ﬁ£¥ “t he seabed. 20
Detai | ed description of the drawings Referring now to
t he acconpanying drawings, there is illustrated a
nmet hod of installing a hydroelectric turbine 10 onto
t hgrise@a&thtiBn atf tha didwdads Site according to a preferred
25enbodi ment of the invention. Wiile the follow ng
description refers to installing the turbine 10 on the
seghaft Billuftratds! alscl%iaﬁe de@ CleddtRM off Hﬂ dibBectiBtiSide Sfstehi@ the early
i nvention may an er suitable or
destpges@f rlxs@bl@tmr@nd ﬁ%fpr%&emhemﬁ%gql af the prgsenfh invertias; rd
10 onto a river bed or the like. 30Referring nowin
particular to Figure 1, the method of the present
i nVignte Jillustrpiasaselematig ni!q@mttqnmé thetneethag afjdaployment shewmin Figure
posi e S
o HiPBe SYASHARES B ARRK AN IR RYAERhesbld O
during use. Prior to transporting the WO

20 2009/ 127415PCT/ EP2009/ 002793 5

25

30

Detailed description of the drawings

Referring now to the accompanying drawings, there is illustrated a method of installing a
hydroelectric turbine 10 onto the seabed B at a tidal site according to a preferred
embodiment of the invention. While the following description refers to installing the
turbine 10 on the seabed B it will be appreciated that the method of the invention may be
employed at any other suitable or desired location, for example installing the turbine 10

onto a river bed or the like.

Referring now in particular to Figure 1, the method of the present invention involves
transporting the turbine 10 into a position substantially above a tidal deployment site S on

the seabed B where the turbine 10 is to be located during use. Prior to transporting the



turbine 10 into position above the tidal depl oynent

site S an electrical cable Cis pre-laid on the seabed
WOR009TRBH1Hr ocesses i nvol ved in | ayi ng the cabl BCOEP2®OH1002793

an onshore |ocation, or fronssonme other |ocation, to

t he deploynent site S are well known and will not be

deabind edlintdpAMond8sw the i@l BbpIf e sitelgh ElkdiAtal S4V1€L dpre-laid
of the cable C leading to the 5depl oynent site S, for

exafrfeacabegd B dbe prsessepinuelyed indaying §° saphstAm A Wh?fﬁ location,

|'i Befrdhsbnt BedbEfioh) 18MeeplohRiehisRY 8iatd WA ko ahd will not be
order to allow the location and retrieval of the free

endessfibedip apadital kereipafies. Jhe fiaplsipteh phihe ceble Cdeadinede the
de f he w
e
an dir¢dtien ef the prevaibag tidd € dmordartosilp ¥ dleceloedtion aad Waltlfe’lal Q/K/the free
|
gr?q éf?ﬁ déa% ek& 1§ n;grgf&a?)leqéﬂlﬁ%%tlog%? S}ge 121 r%l{l/cli é&gmgggt\éﬁ e?{ ngt shown)
| t mnthy libeis mﬂhcﬁ'ecpzltam tdjecnt the frat tralodf tiencableT hnd’:thbreﬁxre locatable on
ensi.on

CPAIE TSRO Shrah Ra ATt B Eat gl Tl

10 t hagplgeient sitei S eldlisaisd ehoiwayed chat it ay bh ﬁlOSeﬁbetd::aB.o aftheh an umbilical

cable C may be used to take powe ' I e, or .

F b SIS HeA UG Crifahg SRR S Lo 2B LratAhe RGP chlitension
addiotldeml betthy ;kurmsthétrgats 186N lowEedNrbi thd@albal eTKe cable C
pre-laid to the deploynent site S the turbine 10.is,

asMALAE P%fﬁé@tagbewer dHPﬁUgﬁ%POYFfﬂféorpﬁééSD’tCP%}ﬁmg the turbine 10 to one or

suRpteadittiidhd¥urBReY Giot fiRwdgpl oyment site S. In the

preferred enbodinent illustrated the turbine 10 is
I5carried by a deployment vessel 12 which may be of any

S quﬁHQh@cafbfér@'Pl%qgl’d tb Fheldd %ﬂg{?%é@ e thllbkdéslt()rl?tag thenfiched above,

in the formof a non- po barge
depriooghtenio pwetsr,@edubﬂntwﬂy abﬂymhﬂedepmﬁpnq sste Sa I@dhﬁ Imrefeofed

pr QrgHJd%&R dlhf/'\tr%tgd\d[h@gurg%gslﬁ I1s aﬂletdh)?dl E%&%snt@e&%gl : nt cﬁ may be

used 1 n or ow t I ne ar ge
posﬁ dniy enitabfni@rm and, lrethe mmbddmemxllmdtdatsrsx 1B at thel foragnaf lan®n-powered

t .
01 st B IRt Dot e B PRI TR o SPEof Busion. 4
12to“arrgjveﬂ§eyutxee fodinus b e 14nis uerdgh brdentoaow elie turbimealOeand barge 12

snal | correcti.ons t he sitiqn of the turbine_2510,.
i gien e g gl B Dt fowdtet o il g 1q m this

W &?%@lﬁw amnepkp@su 12;%@mgonvlg&aﬂiet&mtthesﬂngm?)anme@brge 12, and
cou then utilise In order to accurate mal nt

a BaY%Ps aussn dgngth g 9Fden tp make sPiY coreetionsi thr prstioa o the turbine

25 Thep &ﬂardatggel 21 Grhermg RecohRl %@%ﬁ&'b)é &R Ghad dyaarhia%osmonmg vessel
barge 12 nber of suitable arrgﬁ?enents and

¢ OHRAT) $hish Coyla thep v ist G indarger o RccheRieky antaa figsired position
”E&J} td mEth@atloHY)?d%éso rhe BRGNS PO ma be fb@éasm%&ﬁﬁ%té@l%qm barge

in detail hereinafter. 30 Prior to towi n e turbine
1012 lm yypusiber offudde erangemendp e the detaids @ﬁthtr eagectignare not

anrc{‘lgtg{laﬂ@ tﬂe%étﬂb%toq ltﬂeque Qn taE& s@{;;ﬁpﬁjdt e H%schhédjlﬁ \g%éh%gremafter.

ocation on the seab upstream o
30 2009/ 127415PCT/ EP2009/ 002793 6

Prior to towing the turbine 10 into position above the deployment S at least one anchor 18

is installed, in the embodiment illustrated, at a location on the seabed B upstream of the



tidal deploynment site Swith respect to the direction

in which the tide T is flowng during the
woRftiat41at i on. The anchor 18 may be of any suPCaiEP2009/002793

form and in the enbodinment éllustrated is in the form

of a sinple rock-type anchor 18. However, the type

angigdesibgfer?kitd® G@reshet e Etiof ﬂp@ﬁﬂh fig@ tide Tt i €lowing during
condi ti ons on_t he seabed B. ain_in order

t héihejrsialiafioh  ZBeaehonks mat e olwny puitahle | a%ﬁaiti "Tge F?‘E‘P‘Emem
pr afuskrARd 8 it hatfordh dfaf MBPIB odRUQYe 4TRAEr BNOMB Ve, thé fipk @kid/or size
marker is secured to the anchor 18, and for reasons
de st#richerd 8Heavevaraiensndingpe the cprditiqng on thersgabed dli tAgsieiy order to
st hﬁhi%p %l&%b@@éjthp Yallf V\flgf @b Q%ﬁort st g%‘?&f@ﬁéﬂﬁ@ﬂat%'t&ﬁered buoy
e 10tug 14 is connected to the anchor 18 via an
an(tedshawmer sithilarTiharker is seguteid éo/thd andhap | 84 ahy fargeasprsdepgyibed
thgm?Mggé(not shown) connected to the anchor 18 onto
14 and then sui tably securing the anchor |ine
20 to the tug 14. The anchor 18 now all ows the tug 14,

o OGRET Bt PR A TRP R i By s s

10 betugamedcdiﬂhedtéﬂ 1% tix0dridhor 18Nda &andhdrllinb@0.0NEhis iseﬁhlef/e‘dmfnply by
the follo 15descripti on of the t hod of
| Guriing b Aok TR s Eloanttiathio itandior 18 Ru the e 04 gnd spen
Wayuliasly@ba@mg si@chndhdrhine 20e the nguah The A 1 Ondwisllows the tug 14,
vessel ul d be connected dlrectl to the anchor

T gandrhprgloreng tyshige | 5P Gy Ly i RAICRRSHion AGHBEH1B ruphige tide T I

vegald HotvelebedohQ 4l &S RintPnaRY Wil BitoRe cReE frod A ¥eRowing
the turbine 10 and vessel 12 are secured agai nst the

15  ufeseripfion;of éhermashod efdnsigiiefien ofitBe presrat myventiopni§atghe tugd 4 may be
caf ng‘ed(&ﬁh UAP{d dueRh );ceh§nJ ﬁs oysgaqé vidd &ecoﬁﬂécﬁe@qsre%dm the

el ectrically connected to the turbine 10 in known
mapmépr 18Thhis & rosgibiityyrebardlesscaddedhdr ths ivergeld 2 has a source of
B%gaboggph (W nch arrangenment provided on the barge
e achi eved by a separate support vesse
(not shomn) At this p0|nt the turbine 10 is prepared
gef' t 0 ! hlerléf ir6 secu%d algarllmgt & ruam%g LdE Etbg thezaélchor 18,

\Nhthe IﬁreWeﬂ]d oﬁh@cﬂbﬂd C (dTem’(bul[dal) n&red@/etm td the salefadeeldd Blectrically
duri ng use. the enbodi ne illu trated it
C hoBeutPSnatiing b iSal FamED b sHEC riPetorgref geine o
g h&)rbaft@ﬁaﬂn?mcﬁr freangenéit pRovided ah thelbage 12201t agebduehieved by a

efine a h roeI ric rbi ne system i S envisage .
t hEfPARIFSURRMY WY @wu F}H’“B’i £HiHRIATE 8‘ett6fbﬂ’?e1 Oaagrépazég H5 Sowering

25 W {dhh@seatdd Bl B (kOsRslihan ilfusefedBE AGHIZAO PO A\Wrél@unted on a base 22

bet ween t he base 22 and the turbine 10.

which will support the turbine 10 on the seabed B during use. Thus in the embodiment
illustrated it is the base 22 which is used to secure the turbine 10 to the barge 12. The
turbine 10 and base 22 together define a hydroelectric turbine system. It is envisaged that
the cable C could be connected to the base 22, with a suitable connection then being

30 provided between the base 22 and the turbine 10.



WO 2009/ 127415PCT/ EP2009/ 002793 7 Referring then to
Figure 2 the turbine 10 and base 22 are now | owered
wobtaearTisst he seabed B. This may be achi eved bypcamp2009/002793
sui tabl e nmeans, and in the embodinent illustrated a
nunber of support lines 24 are connected between the

bargferr tﬁé}ﬂtotﬁ@r@@&@ tddine N0@nY 8492 ket riow ohere@lt®rfds the seabed
provi ded with correspondi ng nunber of w nches

s hgwn? WS WRY ERachiereD B ppfusablp meagssandif dhq %@Pl@%@l“mated a
SURRAKr ot huﬁﬁ)ﬁn Zifles 2N LHREQELEEWER (REDAES 1 ] MRKe b3E22. The
base 22 and turbine 10 towards or away fromthe seabed
B. barge { his tharpfoesi nieyided wtmsw@ﬂswdmenmb% Phwinghes{Ref shown)
ba [ I

SRS E3 RO A0, AR R LD, BT b8 e
22 thedvagee2 2cpnid dlrbipe 4 A toverads drypwlap fromettie seabgd Br dmtltembodlment
ba t
ar I{lglgtr%tﬁde %?Y)@r&gg‘ i% Qlﬁdol\?,\%%g? Qrggbnrég%éd i %qr\%%[l‘%lﬁ%ne‘mgement to the
t ubtrga &2 itﬂ)rder tds) elﬂavgttﬂeownbmedomd/\husd §2 tdtee pekheahdR®asity lowered

o1 Y BRSNS e 2Bl AGE el Barkh BC Aol Bl BGhL AP huay

10f0hm\dfyeag@byeﬂt t he running t| de T and towards the
anchor 18, such as to nmaintain tension in the cable C
15This is achieved by either pulling the tug 14

f oAk dhe/tuMine 106s BERK RDiveldd, toWiirdDihe SEWBEA BN 18 Gintul@ndo@Wy displaced
line 16 between the ttb(&ggm and t he barge

colfblinsarifihe girecting oL Bovetdity H’@&HﬁP@&saUPé%ratqﬁwféﬁ“y against

as tHEBMMHi PR PRRMEwardd thetaHhol 48,158 £80 RiAir:4if tbnsioH 1rf ﬂﬂ@ cable C.
barge 12 connected directly to the anchor 18. In th

15 c adhisfgrehieyefbby sider mibngthe Bernddemyardy ondeaskns 1§>2°rtbd Shortening
t e 30¢ AL lé-getw@éﬁl e Ql% 14Sge4 tﬂeq)an%léllb (;rhﬁ:o%frﬁﬁor;gf the above-
forward agalinst the tide T. I'm el'ther scenario, the
t umgitinmed proggduiresh e Howwear @l rrte@t\medl gbavhethe Brghlddnay bel appitjed and the
an r il ' -
i htégg(? r?g%o?@‘éoﬂe 0 Jelatl%rﬁeth? owgr %h Ifi %& %Qg)ﬁéfalre gléd??’ﬁdé%rb IEonnectlng
t etisibargeil2 tavthie atchion &8iwouldtbl @sall te pnlﬂ th@dvlar@dl [ferw@rd against the tide T.
20 ggsnu?)teges?:ﬁrtlat%ott f(urglllge nggvélli‘[gff(nro { be%%oewazr% tthF| Qda (%ﬁ ?oag an arced path
oceith titable @ telmeininpyvie tine gxtbfthetdmectiamrdﬂnﬂel ﬂb@v COnkie psth ensures that

tur bi.ne. 10.i.s. iti d b

S olentimoprmintiabl Buhd Qi BldC (RERRES T hEREMPEy rifse 22
W TEig @dﬂlsbﬁl@iﬁsutﬂa tl@iﬂh@ kinRihgha kg@tid@of thé cdbld G czﬂﬂcbdatlr dutig the
t ur bi ne 110%16 | n operati on and feedin

onOMEFBRE § f‘ﬁ%‘“% Qn Onge thg turpige ({3 wweiledg%stg? &ggbed B each of the

25 | 06dbb@NnesA dahl bs dR&InREsted tErefiaMlafd GirtRodbaAtk ohfd) tﬁe barge 12.
straight line with respect to the direction o

il 6wh1s Poiti dhe Hehite WOcPeS| ks apeHig anc fsedinenamr oaﬁyre Via the cable

ungug tggﬂ)egfﬁﬂidegl%rlg&ftlogurAﬂle%ﬁﬁ afd QBle (,391oluId B ih b sRSight line
appr eciated that the above described neth

i nwithréspgat trithe diggcgion ef tidahflewdd andwurtdﬁretea%@rem@d@ﬁo pigeent any
anng Se éltﬁlﬁb?é@ﬁu%‘ﬁﬁ&be%ﬁﬁt er difficulty. The tug

or pre era
30

It will be appreciated that the above described method of installation could be achieved in

the absence of the anchor 18, although with greater difficulty. The tug 14, or preferably
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vessel (not shown) could be used to initially hold the
wopewieiasn of the turbine 10 and barge 12 agai RET/EPR®9/002793
tide T while the cable Cis gonnected to the turbine
10. Once lowering of the turbine 10 is commenced the

t Ugydethi€ PobitebnidpeRseUtnbt $Hoenpegulitbelided & Waall uolurﬂh@dambn of the
to achi eve the above nention arced path aof the turb

L0tursing §0 prd Fagecidnga Dot Bitt WeeHue Cuf sectadlons turbine 10.
Whhey Rivefif@8OHe tirhths 16 ARoRMeAGRIRMAS 1985048 theh PRI the barge 12
support lines 24 are disconnected fromthe base 22.

Re fswartdiyoin oggy thechiexe therabevesraention aigpd path gbthe durhine 10.
sundesirable attitude of the base 22 following initia

installation on the seabed B. Due to the configuration

of Iftihie desitsid¢o Eloocptedhectuftame fanwhateveneeabars thisl@o beecligwd before

10 kght, 1 t

pe e iR 16F 29 fre el B e bREo | MEIQRARE 58, (P auired for

us exhnipde diegosan tm@mrettihfeatbmdg of the bat @2 &blloyind mtthlé installation on the

ori p l.n ol der the turbin

fr E)%bfcﬂ% Igg% 0 Otg%conff gll.,lraexa fme cafb?er@rmleﬁ @rr] g)ha(r:né)le fhe :l'ast 100 meters
101 ept the (Bl?fei?.tm a bteigtaliav,ahpbae Eﬁ tinebeirsisad dijghtyy offvierssated B and the

15 It Iso envi sa t t thod f the present

oS Oat bR T e e st Do R TS PO bt ng

in the opposite direction to that descrlbed and shown

with respect to Figures 1 and 2. %hIS situyation,

t hé&h T th GermRysdleq turbine l&rfao%%ﬁeqbei§ oF CXHPRIS A& dnaiRfEanee of

neggidnbif, tBathe %&ﬁfre fs's%l?fev%rlﬂ&l barge 12 to that

shown in Figures E 2, in order to be able to
1520hol d the barge 12 |n a substantially fixed position

gvﬁ élg@erg/‘ras@% QAR Bbthéd o—Qf thé’&%&:n ﬁN@rftfoHQoﬁlB%e tirHﬁl@anﬁ(ed with the

towards the seabed B the tide coul be used
ef fideflowing pi the eprasite difectipetor thartbilemlbsdwhi shgwn @’“ihﬁﬁsd?ﬁ%tlt@l Figures 1

t eﬁ‘r?‘d ? nIn tﬁ‘is %Mﬁit Sﬁmleetog;mgn\gkst%hﬁp ld{;(gal{%ﬁ ramk‘ Eﬁﬁﬁfg%écp Would need to be

exa out erefore engt
t oom rhg othen sdd6f the dair.c 12tcthgshéwmm Bgyresahahdsi, mpblyder to be able to

f'hléa th ar e Jz_bn g%ut%sﬁanf%[ey %%lrﬁgselp IaL g ém% de loymgrlil%{tg Eor\?\(’a‘hen
t ehﬂ&Ieﬁng th& tarbmed @lbdvear @ thAgabed B lthexidarcoald de Ilmrmitto (effeldtdlsplacement

206% i%&%‘%ﬂ%}ag%ﬁt@%‘d%qg tI}e G2 hﬁns could be achleved for
example by feeding out and therefore lengthening the towing line 16 and/or anchor line 20,
and simply allowing the tide to carry the barge 12, and therefore the turbine 10, with the

25  tide in order to maintain tension in the cable C. Again this arrangement could be effected

without the use of the anchor 18.



a ains 1. A nethod of installing a hydroelectric
turbine systemat a tidal site conprising the steps
woabay/12cannecti ng a pre-laid power cable to theCcsESL®Om02793

| owering the systemtowards @& deploynent site while

si mul t aneously displacing the systemin line with the

di gggtdson of tidal flow such as to maintain tension in

theé cable. 2. The method of claim1 conprising

positioning the system substantially above the

104lepl ox RdiodSdfliSddin hﬁ%e@&ﬂ&%ﬁbﬁﬂ&gy&gﬁ a2l site Sdmprising the
The nmethod of claim 1 or 2 conprising |owering the
systepyeff rom a depl oynent vessel and sinul t aneously

di .such as to maintain
> e%@%nggﬁr{é% &E%@gﬂ%@@gto %g%%lgl met hod of claim3 in
V\hilqwcrmg hedgptoyoreats ¥ épbpimeobntsrilglesinaulgoesusly digplacing the system
pro ul si 5, [

co nr,gllgnes\?/l t‘h? ﬁlerectlg f F?at] Bg\g ?éhoa%?% 4 élﬁa(illé %Cﬁg ilrtthg Efg)b
upstrean1of t he systen1dur|ng the | owering step;

ectl ctly connecting the.s emt
anthor ; T bR b SRBRORE b Qe B ST surda iy above e
10di Sﬁil@ﬁﬁdﬁeme for th@nsysing Meddbleng the | owering thereof
6. The method of claim5 conprising positioning the
anchor on the seabed. 25 7. The nethod of any of

cl 3i M Phd Qethio SFEMiinSI 61D dohifpriSing RwePing bRy BiGmlfin a deployment
depl oynent. vessel behind a tow ng vessel;

and
ut M:srs@laﬁ% sipplianegutln glsgléglgérheldéplaﬁrﬁq:rg\ygssglwgch as to maintain tension in
di gpl.agement of the deployment vessel. 308.The nethod
of claim7 conprising the step of wi nching the
15dep| oynent vessel towards the towing vessel during

yer i nﬂheo&ethé)}foisc)faﬁntn 'v&hl&rtﬁi@ﬁe tl(gln%ﬁh{/e%ye? c&rnﬁnses a source of

d| spI acenent t he p oynent
propulsion.

S. The method of any of claims 1 to 4 comprising the step of positioning an anchor to
20  be upstream of the system during the lowering step; directly or indirectly connecting the
system to the anchor; and using the anchor to achieve the displacement of the system

during the lowering thereof.

6. The method of claim 5 comprising positioning the anchor on the seabed.

25
7. The method of any of claims 3 to 6 comprising the steps of towing the deployment
vessel behind a towing vessel; and utilising the towing vessel to achieve the displacement
of the deployment vessel.

30 8. The method of claim 7 comprising the step of winching the deployment vessel

towards the towing vessel during lowering of the system in order to achieve the

displacement of the deployment vessel.
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claim?7 or 8, when dependent on claim5 or 6,

woceowpreigasng the step of securing the tow ng veesaP2100/002793

10

15

t he anchor and pulling the tos ng vessel towards the
anchor to at least partially achieve the displacenent
of the deployment vessel. 5 10 The nmet hod of any of
claims 3 to 9 in which the depl oynent vessel or the

t o ng @@s@%‘h%%frﬁﬁ?ﬁmﬁe%f %W&%%W%deab% Y4181 P> §emBRying the step

11of EBGidERhORW iR veRQY tdMhE ERUbNEhd P InBHIEABRIHeSIcB@1 folRrds the
step of marking the |ocation of 10the pre-laid cable

wi enchar laplead ppdiallyieshicve the displacqrent gbthe dgpleymetyessel.
spreceding claimconprising |owering the system during

a running tide. 1513. The method of any preceding claim
com®r i sThegméthodefzny pf diagpsl aioi9rig whivh thaydepaymeni wassel or e towing

Go sg{}%%xﬁﬁriie%t@g&nd%?p&'it?&hii&gve%el.t he systemat the

11.  The method of any preceding claim comprising the step of marking the location of

the pre-laid cable with a floatation device.

12. The method of any preceding claim comprising lowering the system during a

running tide.

13. The method of any preceding claim comprising laterally displacing the system prior

to or as part of final positioning of the system at the deployment site.



