A METHOD OF | NSTALLI NG A SUBVERGED Tl DAL HYDRCELECTRI C
TURBINE Field of the Invention The present invention

woi2g0s¢iafser ned with a nmethod of installing a PCT/EP2008/002870
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hydroel ectric turbine ontolthe seabed, and in

particul ar a nmethod which enabl es the hydroel ectric
turbine to be preinstalled on a base prior to the

i nst gl ystb®or RS RYNG AebHMERSEDRE DALY HRSRIHBCTRIC TURBINE
installation process. Background of the Invention Due

to the environnmental damage which has been inflicted

on the planet as a result of the burning of fossi

filieldof thelnaoriifine energy has finally begun to be given
significant attention, with many projects being

devel oped ar ound solar energy, wind energy, and tida
ijWEﬂl ese@dfintenbereisgbresrned twiihe fieshomsofgnstd e zgyydrpql@j:g]w turbine onto
LS LA BRIl el LBk B v B AERIG Qe o be pre
unstalled ondarbdseoprios 6d e irsraéala@gn thigredh gaaraéy sigipsityiingthy installation
intermttent and therefore | ess dependabl e. However,
HAPH&%si ng tidal energy does provide its own

chal l enges, in particular with respect to the
installation and mai ntenance of tidal power

generators, for exanple hydro electric turbines, which
b;yacu(@ﬁ)u\ﬁaroytmnueﬂuﬁ{ the operation of sane nust be

| ocated in relatively fast flowing tidal currents, and
nore than likely | ocated on the seabed. In addition

| Db YRS enty RolBers @Hﬁﬁ@ecva}lnl:]yhéé%@@{ Rfichasn thaplbhddesa fedslt of the
be built on a |arge scale. a result the turbines

aneniag Qﬁ@ﬁ%kfé@sbé‘&eé‘@}’k?lfﬁﬁéﬂ%s fipally bggielo Bng1ven NBBISHIe

CRIROHE With maA P dj &Bleh & d%'v&gﬂ)efd' AU sQl@@é’rﬁéréy‘ fiddGe@dand tidal
transport equi pnment in order to achi eve depl oyment.

Tivavens eO bhessudibrmp@aiorons dfenergy.difal prvenis arguahbythampst agractive,
O@%éﬂtﬂﬁ%&iam a‘iﬁgx{tﬁla Qtdbsf;e Jnﬁ'%gl%‘ia%@ U%HEJIWHB solar energy

nger ous IS e pmrent 1s oper ated at sea
wh1ch are relatively intermittent and therefore less dependable.

However, harnessing tidal energy does provide its own challenges, in particular with
respect to the installation and maintenance of tidal power generators, for example hydro-
electric turbines, which by the very nature of the operation of same must be located in
relatively fast flowing tidal currents, and more than likely located on the seabed. In
addition, in order to be economically viable these turbines must be built on a large scale.
As a result the turbines and associated bases/supports are large and cumbersome
components, and require significant heavy lifting and transport equipment in order to
achieve deployment. The use of such heavy lifting equipment is normally a hazardous
undertaking, and is rendered even more dangerous when this equipment is operated at sea
under difficult and unsteady conditions. In addition, most installations of such tidal

generating equipment consists of the fixing of one or more piles into the seabed as a first



under difficult and unsteady conditions. In addition,
nost installations of such tidal generating equi pnent

WOcossi2828s of the fixing of one or nore piles PATAPLING/002870
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seabed as a firstphase of the installation, and then
as a second phase installing one or nore turbines onto
tdrased flee 1&§talla_ﬁbﬁ Bt lﬁlkﬁll’al a@dcoad phdseinstatlmglone os@akeadrbines onto
an area of hi flowlls conS|dera?gé pr.obl emati c

% ait

dNEPYéRe QFFv%agasﬁa%eﬂawst HaPH N GA AR R idplfipw s

Sdogf1tdr hlﬂ?@tob@fnﬂa't t bOgenBa1IPh ldhii@rRE b Imd&lltl&ﬁ‘ significant
transported to and operated at the site of

i didking andipillb1g, cauipgnE Pesh e rnsperesddadnheperHed A dhptitesef tnptallation,

ashi £QRty B letaélﬁg %Q%Bmf) 1% anliRGstl Jrptle@lpb@lib@n process is
further conplicated by an increasing shortage in the

mar ket of suitable vessels and equi pment to perform

;
S04 PO 5 BHTSTS, HADARE 0L Mo
vemrtkblmgesatls &eiaequhhnstl ebrfbrar geh dniding e@vlyareiqbe priente dasgel of

-danger.ous . an h lgp%og%qsun1ng operation, and anything
fﬁgﬁgé% e doﬁ ?o S|np |fy this task and/ or decrease
the tine taken is of great benefit. The present

SEventlo 83 s therefore beg g¥ve OE%E with .a vkem;&o
WFIPtWF(}] OtVFTeW(?I‘ lgg& qegfmt ﬁu aﬁ,%ga ?agg teﬂliuemen 1S a dangerous
t Ak RinResSnsulh € bpei@ion hdah @G tiidd €an besdoak kaddimpnfyahis sk and/or
gydroelectrlc turblne whi ch has been pre-installed on
cpizats. thaimerke 51 8¥78 1A% Ent i on The present invention
provi des a nethod of installing a base and a
rédroelectrlc turbi ne onto the seabed, the nethod
cOpresentigvanten sisdiyselpre beendrvsloprdyith Ay epRlITRITY S {hie

BasQiatibh BNBREEANE thifbeheb, &&ﬁdﬁﬁ&h&%l%&%é fAs@llation of a
depl oynment site by a depl oyment vessel; |owering the

Dadeocipatris teibme dutients beavrpre-hstalled et baSReepl ng the
vessel tethered to the base;

Summary of the Invention

The present invention provides a method of installing a base and a hydroelectric turbine
onto the seabed, the method comprising the steps of:

connecting the turbine to the base;

transporting the base and turbine to a deployment site by a deployment vessel;

lowering the base onto the seabed from the vessel;

keeping the vessel tethered to the base;

establishing the suitability of the installation; and

disconnecting the vessel from the base.



establishing the suitability of the installation; and
di sconnecting the vessel fromthe base. Preferably, the

woneashiasssonpri ses | oweri ng the base by nmeans ®CT&P2008/002870
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nunber of lowering Iines féd fromthe depl oynent

vessel . Preferably, the nethod conprises the step of
freediaby, Sk agkhddrbptifes |H@MREItRGbakd BEMmcARGE a hbeblageowaing
| ocated on the seabed. Preferably, the nethod

doapler s the GeRIPHBEN KessHase onto the seabed in fl owi ng
water. Preferably, the nmethod conprises |owering the
base onto the seabed in a tidal stream an ocean

dligfewhty. e ng;thqqr?ﬁmﬁg'sqsithpesftqp q:b‘rf@dg*gétﬂcy ntg lopugrHgdines once the
%gg@igil&géd%}? essg%gdof substantial 'y maintaining the
the de

position o pl oyment vessel against the fl ow ng
water. Preferably, the nethod conprises the step of

recei ving tel.e : Lar ' I Qker
B s SR gl SRS RS SRRl Iy e
the nmethod conprises, in the transporting step, tow ng

0 PR TR SRR s B SRR s, n
SJcagkeniemora ridingd divee. bet ween the tow ng vessel and

t he depl oynent vessel follow ng slackening of |owering
i nes between the vessel and the base. Preferably, the

et Q81 MRRkdifRSompAsds iR SERT sObstRsh1abMbiatIMgE the@osition of the
suitability of the installation, receiving telenetry

fdeployipe szskacaivay Be PWIBiYrwhen on the seabed.
Preferably, the nethod conprises, in the | owering

step, lowering the base fromdirectly beneath the
Vissiseblypthe mastlad) opmptipes testieporf ressiig legetry fouy thgbase and/or

tcfﬁltbh%f 13010t RE iRADSsiliGhi Ao PIRE BQbediPST r €am of the
epl oynent site prior to lowering the base fromthe

vessel .

Preferably, the method comprises, in the transporting step, towing the deployment vessel to

the deployment site.

Preferably, the method comprises the step of slackening a tow-line between the towing
vessel and the deployment vessel following slackening of lowering lines between the

vessel and the base.

Preferably, the method comprises, in the step of establishing the suitability of the

installation, receiving telemetry from the base and/or turbine when on the seabed.

Preferably, the method comprises, in the lowering step, lowering the base from directly

beneath the vessel.



Preferably, the nmethod conprises the further step of
at least partially raising the base off the seabed and

WOr2egsses86oni ng sanme prior to di sconnecting th@Craraeis/002870
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fromthe base. As used herdin, the term "seabed" is
i ntended to nean the seabed in addition to the base or

méﬂeﬂlmyofheaﬂyho‘éilﬂotnghk@ tIROdp &ftetmtn@rtheswbtoaﬁl amchor upstream of
riverbed or the I|i Brief description of t he

dhadirirysncrt yigmaionto; Ipyeriterthe Base FoadtAeKefsic i1l ustrati on
of a depl oynent vessel carrying a base and turbine
t hereon, having been towed to a depl oynent sit

mlgf@raélyzthelmqylsqdrcaﬂﬂ@gsqs ke ey siepof aHpistpastially ré\&éxguthfgbase off
F seggéieanﬁr;'% %{tll%glln gantléjqug‘m &%n&%ﬁg%’veﬁegﬁ'&ﬁ th?b base.
ustrates the ar angenent o Figurés 1 and

fO||OMAng the location of the base and turbine on the

S %a Uﬁe? hergllngﬁjl% ?erm “Is«%allbgi illg %&&@Fé {;Sﬁnéé%g é@&ﬁ&?%l (Ltlgr{ B Evase or

f ottt o en)saaﬂablel bodynaf Wtguneh & d riverstioathedikehe base and

tur bi ne having been rel eased fromthe depl oynent

vessel to begin operation. Detailed description of the
drawi ngs Referring now to the acconpanying draw ngs,

there is descrlbed and shown a nethod of installing a
HSdsislspatrtionof the ¢aNingfo and associ ated base 12 onto

the seabed B at adeploynent site S. In the enbodi nent
illustrated, a deploynment vessel 14 is utilised to

tligHe patistratspa fthmatﬁelHmwaaﬂlao%%\%e@loyzﬂepbveésea EPROYERHse and

St[utbﬂle%‘leréd'h Bi\}u?% ReptRidiad . ashodhd®bie; the vessel 14
does not have its own means of propulsion and thus a

tug T is used to tow the vessel 14 to the depl oynment

SF L?re ? 111Lls{rat’% *hle Neﬁglvzﬁ\ﬁsgu’re pﬁ)v@aggé %'b@geegldttm‘mnetta@ards the seabed;

14 coul d be provided wth™propul sion neans,
such as an inboard or outboard motor(s) or the i ke

gllﬂ g%ra ? E]?L\gg%te?ﬁlg al‘rgng%kﬁég't & Fzéutr#éqt An% f%f"&m‘dﬁ ?nqucaiﬁgg of #h9 base

omtte
and turbine on the seabed;

Figure 4 illustrates the arrangement of Figure 3 following the retraction of the base and

turbine from the seabed; and

Figure 5 illustrates the base and turbine having been released from the deployment vessel
to begin operation.

Detailed description of the drawings

Referring now to the accompanying drawings, there is described and shown a method of

installing a hydroelectric turbine 10 and associated base 12 onto the seabed B at a



the tug T is therefore not an essential elenent of the
nmet hod of the invention. In addition, although the

wororshi2ims86 10, base 12 and vessel 14 are each sSROWEP2A®SA02870
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particul ar design or confi@guration it is to be

understood that these are nerely exanpl es and not
eRpRme@lsitt 8. Tinge réﬁlbbd]d]e@tfllclllhsiﬁﬁtea,l d (ﬂiﬁi@gleﬂt}c velsdtl 14 is utilised to

i nvention. Prio Q procee to the oynent site .
grangnpyt feusane i(iawdsbag% LA 24lsP §ypemste So by ff?fi?'pbod'mem
sheldsedl 28 dbQGRt hAR i§ WA niandofMRSulYoaY this 4 g T| ls K@d to tow the
in order to await the correct tidal conditions

depiebihieribe playment siets dewilphoweysr. He epriptigad thiaafér: Vessel 14

Vc%anQJetpYoxfl&rd vquﬂrgytngm mle§1s autRhd dn‘]%c‘ia‘r@@n ou@bdaRPMBR (T or the
be appreciated that these conditions are not
ésl@émtusmww)@nd Fresugk & higektion thgeipd ofthehe Tagetdheerashifted. The use of
0
e T U e R e L
d’datpbmgynn’emturlﬂnﬂ 1hhase 1Rahd vesgeltld de, eagls shaiwinl aslgeoivslar design or
Sc?)g € %LH?tho& 1{ 1S 10 {)? l?ndfeokogglﬂdbr eseealsrcf‘l:_rglepeﬁ?/ de%lh]glles fﬁé] {1%t egseential to the
riedthisdnefdndtdlatibveo e fnaegiodur i ng "sl ack water" if the
installation is to be aborted. In addition a falling
tide tends to keep the vessel 14 in the correct
cmioe iy }ab&efaamg &cgle @efblﬂﬂgﬁerﬁ bige 8, glekeveswp n4 ltsrpaﬁf]gltabs/ tbwediorne
when | owered to the seahed B so facin
rﬁ'étwqbaale!tere%k%?wewﬁ% TR S DAY &t PR é‘ﬁ%f“f‘ Pfﬁeéﬁﬂgva‘tdﬁec"é’”e“

thigl Rhefiehd € dtpishahene @nﬂe ¥dr1§1ﬂ<§1(ﬁrﬂ1eﬁfr@féﬁéﬂ siddl R@oMBSHE!
14 is towed over the deploynent site S. At this point,

tdsaloymgntys ¢ Ea“f%dé’é BN AW b qpprrgiataddiat fheggpndfions are not

SRERHaIQ6 thtenﬁetﬁdﬂgof-ﬁebl@yrﬁa{t Qﬁ@ﬂer@% grbAdelny i@sl @Qﬁtﬁigmoﬁdlt]ons for
to the speed of the tide, in order to naintain the

pbs inethed o bifstalipsiop o€ thelinveatiqyy énetdf éhestieﬂ@ﬁtsof deptoymepbiuimg a
]fglliﬁgﬁdcp gs @/ﬂi[gec@lrnﬁ Yenk ﬁ@x%{hé ﬁllp\gl ?c@l?)ﬁgn f id ﬂgﬂr&\hﬁn% time
4. It is ho

Vess ver envisag ed e’tur
ofoutlh@l turkine i andelohsé ﬁbm telretutrad & m@ sur&@d dbumgs “sliek g8 if the

1nst aHon 3(? bé: g?w{e In addml'& a%ﬁﬁg%{j de§31lt1 t{) 39%5%1& ?&(Sjel-o{% % the

hen nee oca
a:md ecft|omemtamcm faheg bas e 1ize Jick tizage tirBinedApwhadsweretl tatie seabed

]E? 1%M]so Eibmg nto It]ae tl%mt)o ac {g\é}g ¥na>|(1|rr!ulr'lnsct)prefae}t1%g eftjlcf?'en((%}a pabl e of

Once the preferred tidal conditions are present, the vessel 14 is towed over the deployment
site S. At this point, the tug T 1s faced into the falling tide F and the speed of the tug T is
matched as closely as possible to the speed of the tide, in order to maintain the position of
the vessel 14 over the site S. The turbine 10 and base 12 are now ready to be released from
the vessel 14. It is however envisaged that the turbine 10 could be omitted from the base
12, and thus the base 12 would be lowered to the seabed B in isolation. The turbine 10

would then need to be suitably located on and fixed to the base 12.



bei ng secured on the underside of the vessel 14, the
base 12 having three legs 17 extendi ng downwardly from

woehes/2628re 16. The base 12 further conpri si ngPaTHRRG086062870
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supports 18 which project @wpwardly fromthe frame 16.
The vessel 14 is adapted to allow the supports 18 to
PrHj baed lmmhﬁﬂs)b ﬁd’ﬂlﬁ&L@\hl]ltlli]&n wesadbdildnt idndtatadhis G:b]pable of

supports ur 10 i t abl i xed., A n

RSO0 AR T s LA Fahd2 T e prai |7 Setending
a0 na N QSl‘i’l tﬁ’@fr&rﬁ@l(&’ e asel . RRHerabmpEiSiGglh @ﬁilr bﬂsdpb@rts 18
frane 16 to be used to raise and | ower the

ligh Proct iRl Gegshs frame 16,008 Y?@S@hé”aﬁsad%m&atosaﬂavoﬁw supports

alrSQO chﬁéc? ﬁﬁ\pzlrﬁlypfﬁr%ﬁéﬁj@lg vQégelt 1heor9@%1cii%u 5B theagHRle 10 is
In order to"allow the base 12 to be | ocked securely

tS@lt@kHJe finertl ek simleer of wittvhes, s duge indhe qundingant Hiygirafeda etsgovided
é%ftﬂ’gyesgen qgﬁﬁ#:%{rgé?cg@é%lk{l) ﬁ'leafﬁan&ehll 6o |b9 ﬁﬁdqg rd@aaﬂé lower the base 12

errin once the vessel
pekiitd tonEdVGSSﬁéﬂ4 t h@ksigtreeaSs (meshowk angrqferahly pevaded on the base

u@ea\é\{la%o(r) %%sgelrlﬁll? or ?rd toaa tthe a\gézs 2?@33% alﬁc%e? S{&Bfeﬂgﬂg fgeeunderside of
ttosvagseks 18 h Hos/eabelds Vﬁncﬂds 20 heyeidnodivaedduble ds uis$ toakigeg means.
the turbine 10 can pass directly through the vesse

14, thereby enabling the base 12 and turbine 10 to be

| Rperiiagd td Figinedi 6ieetthe/vdosn ezatsrpomhenedeﬁslethe it S mbam‘kdigngeans

S|gn|f|cant tabjlity durjng the

AR RS 20 it W OSSO0 SEE G B 1atidh Pt oeer e base 12
CAANGSed 0 i@y drfehd @e‘é@edlﬁ 1the eﬁs(sdlﬁq@mhmmmea e thdse 102an pass
towards the seabed B a in particul

i Heoptly thaquigh hesyesss! &, ﬂ@é"rWé’ﬁ?t?ltS‘ﬁéqu ‘3?5%%?1“4 tBWéPﬁ 19go &g dqyvered

CRIMMR Qﬂmy%eﬁéa%@v&@él' mep%@i@ﬁl%lm intfich® sHBARY a@ink th@lowering
utilise crane or simiar boombased hoi st (not

SHTEYRY- E@@Wmfg%&eﬁ@t girgtpechive toneeripg §8@P2 copRpgeq pple base 12
OE ofidet ﬁﬂ? glﬁtgg bés% 1h RAES @J‘l‘hlﬂ: Yeab &8 afd ﬁllbﬂaﬁl & tHeQndtd1Bition site S.

nonent crane an conponent suspended therefrom
Ghoeeitimmalyawgbenl@wesngposh coropadnis [ogee merineesssby rarpcgsary to

Wﬁlthrs]gallj Erarr}%%rl %rg)r&)@ g% h%ﬁgﬁiot s?h%%g Btzprl(e{ﬁg %ﬂ‘é)s\%lz) of e vessel.

I ne are to°r celve
t Blietypt pfarfangemdrin & inherently less stable due to the moment of the crane and

component suspended therefrom.

Once the base 12 is positioned close to the seabed B, without having contacted same,
sensors (not shown) on the base 12 and/or turbine 10 are used to receive telemetry from the
base 12. In particular it is preferable that the sensors (not shown) are adapted to provide
video, location and depth information to persons co-ordinating the installation, and who are
preferably located on the deployment vessel 14. Once this telemetric information is
deemed within acceptable parameters, the base 12 can be fully lowered onto the seabed B.
Again the sensors (not shown) will provide telemetry to indicate when the base 12 actually

contacts the seabed B.



base 12. In particular it is preferable that the
sensors (not shown) are adapted to provide video,

wolowsaRssn and depth information to persons PCT/EP2008/002870
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co-ordinating the installaflion, and who are preferably

| ocated on the deploynent vessel 14. Once this

telenmetric information is deened within acceptable
paraneters, the base_ 12 can be fu ower ed ont

StABERE 8 MRYEPnhE g SR sv@*qtmthog%mplwmqm B |léé“ position

taghigiehd R%ilinQ tid divaale @n Wi@iodah %nﬁ’tﬂ%@ ]oja?erlﬂgillti@ti Bé unwound from
contacts the seabed B. Referrin gure

Fi ug T
rfosh Winck APtIRr e@mpls g adfidorpd g r‘ﬂ@ﬁ?z %ﬁéﬁ'@éﬁed 148 @ﬁesult of the slack
Rﬂsché }i QU 2@9@:‘ gasd lf Qﬁ] l;eqjirwlfgaafeh@ﬁ tfe s‘é‘ﬁBeIdEB @Rd the tug T then eases

additional length of Towering line 22 is unwound Trom
et thevgwigte L2@curkd betegemtbe rgahangdhie vésendr tGercae slagkha thrptowline

it S "fl E@a?h%gmem @w! t% Lste 19ft0 5(!??18 %4 Eﬁh%ﬁoro\phlhhﬁ tétgé}%fg tli%\aessel 14

ase seat e t he seabe )
Umﬂmbuglmwhhenheuse§2ouﬂbbhéuxnmhmheﬁanbﬁln@ﬁwaﬂmEbmwdgm

ol??l etux%l e 1% d%ase ShSl% rernl 1L}mtno gr{n%f?tt tot eaggss 4t Ii]ﬁhe urbme 10
e FaF Fons“the

'S ar rangenen
aﬁld aﬁseaaohﬁaf thed rdthrd:dstotbetrhmdl afifjthe h@bchB sfed anjz 4eetslmeﬁ1etc0nnectlon

In this wa base 12 0 Sit on the
destsen s "Bl Formy intst 12 ReTlmbnty P Bheestur bf ne 10
and base 12 while remaining connected to the vesse

14. If the turblne 10. and pbase 12 re.then r r
t BEre i Nere B ferdineAadte s &¢ 2 %W%eak%ﬁmfb% [houla be

%ﬂﬂﬁ?ﬁﬁlﬁl? Bn RRGWARA Bt heis Yrﬁ;&%&lnt Yfriandistphesekasie 191331%611 dhat the

ify this process. As there is now no externa
|teadidags ok PrtHEY inpden 1he tawling bir Hitils point temnyrsis tafgn from the

o] i R& Rt @&1@&%1\Nyth95‘as§: he 15512@1@%91 R sehbed BB
i nportant, during this phase of e installation, that

the tug T does not put any load on the towine L. At

St u(a'r iR 't({]ﬁ" 1gutregf| FF‘H?J tpén{el?f § fbs tﬁ gme;lﬂ% p?é%otlgttﬁg@mhm agreed

confirm om1t ase 1
geabettr8.foRekwplei lvgatton, (ﬂire@;tme tidt, d¢pith, tebre tlteéiaefmal pnyd turbine 10 can

b%q%nc% yeasndteg ty rtalggd %’n%srg g%gltlblfed%%ng%let \Hn@lgesgot Wh@ slack is taken up

ation Ir
tfrdnu thed@petrhu,g lmbs:22 ar’ralethbmhészzothdl tsad ki drew 1 lwm lbeff the seabed

\S&J h 6ﬁ%\éo atgoqlmeﬁigﬂlgr?/n I%EO%FSgIE%hm% I;)Fpl(s)glgatm o (ezlqo Sl IS }golgﬁion of the
vessel 14 steady against the fallmg tide. Once the base 12 has been lifted, the tug T can be
used to move the vessel 14 to a new location, at which the base 12 can be re-positioned on
the seabed B as hereinbefore described. If during the positioning of the base 12 it is not
possible to complete the installation within the available window or to the agreed
parameters, the base 12 and turbine 10 can be fully raised back into position and connected

to the vessel 14 to be towed back to harbour.

In a preferred arrangement the base 12 is lowered such that the front leg 17 contacts the

seabed B before the rear two legs 17. This is achieved by feeding slightly more lowering



fromthe lowering lines 22 and the wi nches 20 then
used to draw the base 12 off the seabed B for
woreepiasisbi oni ng. During this process the tug PCIr&EPag@8ioms70
used to hold the position 8f the vessel 14 steady
against the falling tide. Once the base 12 has been

link 2@ dvont the féntgvidchcam (blﬁ:euﬁeeﬁlortt(])egl'lm@)ntahe teseabdd B4t dad be used

?qégrep\év\ér{tgﬁ g‘h]lé i tbﬁgﬁqgggcggbégoet%? TUes e?rég %E%‘? g}eeorientation of the base

desis b Raded. | By SHévingdhd B&sd1Qgithd StinBgioRNbof tHieBASE cdhlbd dorrected,

is not possible to conplete the installation within

taH8 opgelong Hedeatitiel digs &f cangthehlee 1aypd anwdbairaberd, the
5 base 12 and turbine 10 can be fully raised back into

position and connected to the vessel 14 to be towed

Hredkring thBigbsud, . provides thetethe based 2ais siigea e sephedgh gethin agreed

ipga et dﬁl %@g eglf r?rb’?(ﬂwérl} tlmtep§2 c IPQ& d{fgcgm%zrec? ﬁgﬁi%tt@eetnnﬁe base 12

ore t ar t wo Is is achieved

byd ftleae\d:rmg 14 thiegehy Ile_s,avmgrtlee llmwé? arngﬂurmlee Pplofatedratttheddpboyment site

V% to %m ogerﬁ%gond "f’he% %Qrtt &he Bw V\}]e %%B{)/a%g%l 4{] I?afg?o Parg%ur
10 rotated in order to aIIomrthe orientation of the base

offeap sk nages g 08 o P aY EOR BT’ ChdhogpR sabiie

dpiBast N duR@d 106eBing 6ES tHe/scalbdd B. hﬁﬂpab&cdlzﬁy\ﬁhé afcton iv@ulde laid on

seabed B. Referring to Figure 5, that t
Bhg¥arsl yrstreant pi g s i i g‘i %ﬂ& F@@H‘deed with a buoy

RahSER IR Se tE£aEBI0he bR 1|20t\3ﬂfe|cﬁgndctoﬂﬁ§ tl?eZarﬁzﬂ& RRile secured to the

di sconnected from between the base 12 and the vess

15 14ssehét-eBycd daieryg! rosiiaswl aver dkdieploy BrEMeSIteothE dass ‘éd‘ed to the
ahcitdp efogg&lrt%yenf?)nﬁte $r'0tllelegc—‘1’f‘ OTIQ%QE EheCHA% At is %er&h%v&taﬁg tﬂe seabed

can then tow the enp vessel back to harbour.
%went:h@stbamgawtmﬁmhe’vt

qmgggglﬁnot shown) to stabilise the base 12 during

' owering onto the seabed B. In particular, the anchor
woul d be laid on the seabed upstream of the
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anchor, for exanple by the front leg 17. Thus as the
base 12 is | owered towards the seabed B t he anchor,

WwoReisigsaspst ream of the base 12, will hel p to RaTHFP208/002870
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the correct orientation of 9the base 12. The present
i nvention therefore provides a nmethod for installing a
lygingel ectric turbine 10 and base 12 onto the seabed B
whi ch enables the installation to be checked before
di sconnecting the deploynent vessel 14.Clains 1. A

et hod 1ﬁ$tllé)d7§ﬁ1ﬁit£liliﬂ%a BasB @89 ahd 2 hy @beecarihyueliine( 103 bifitb Ehe seabed,
turbine (10) onto the seabed, the nethod conprising

themethedeonyrisingdhidetiohg t he turbine (10) to the base
(cgn%)ectlﬁgrtﬂgﬁpﬁ’iﬁé tl@gﬁ@@b&@%@ (12) and turbine (10) to a

eploynment site by ynent vessel (H); lowerin
ttnaespbam tielbase 62D end tmén@,ee(é@)et@ afdepley Mpi sife 8Y @ derglayment vessel
Z @plng the vessel (14) tethered to the base (12);
st’ablishing the suitability of the installation; and
d¢@@bmﬂb@b$mgmmbenwggsﬁkdﬁﬁm)mﬁwgﬁﬂKMQ;base (12). 2. A

t hod,accor r|sing | owering the
%gg%miTﬁyabdqﬁﬁqaLme cﬂhgk gr of lowering lines (22)
kaﬁmﬁnmgumhmudap@uyMRnhaMEmsmmnd14). 3. A nethod

ccordi n o cl [ the step of feedin
“ﬁ@ﬂwagﬁk?Wﬁyﬁé&é?f E?F §E%22) once the base (%2)
is located on the seabed 4. A nmethod according to any
precedlng cIa|n1conpr sing |l owering the base ( ont o
the séaBEAY FPIW ARG o gmprs nEAS Rt Bt 61.% .%3% g of a
%ﬂ%ﬁb@l’f@&%rﬂﬁ 1k8i20) &ML Gt agplbanet vagelt(he. base (12)
onto

3. A method according to claim 2 comprising the step of feeding slack into the

lowering lines (22) once the base (12) is located on the seabed.

4. A method according to any preceding claim comprising lowering the base (12) onto

the seabed in flowing water.

5. A method according to any preceding claim comprising lowering the base (12) onto

the seabed in a tidal stream, an ocean current or a running river.

6. A method according to claim 4 or 5 comprising the step of substantially

maintaining the position of the deployment vessel (14) against the flowing water.

7. A method according to any preceding claim comprising the step of receiving
telemetry from the base (12) and/or turbine (10) prior to the final positioning on the

seabed.



the seabed in a tidal stream an ocean current or a

running river. 6 . A nethod according to claim4 or 5
woeorspnssong the step of substantially maint ai RCMEPREVS/002870

posi tion of the depl oynment 10essel (14) against the

flowing water. 7. A nethod according to any preceding

cl ai mconprising the step of recei ving telenmetry from

the baseélZ) and/ or turbine prior. tao the fin

posi t i"oMFHEd Bfotdms 18 éarbe@ceimg %almﬁoﬁ@as‘a% dB i fW@SFt%““g step,

apYinRHIRCRGIYFeft \RES QAR thSh et difde transporting

stepe tovv?ng t he depﬁogﬁent é\}gosysel (14) to the

depl oynment site. . A nethod according to claim8

5 GONPrisShBdod gh%oﬁi'irﬁgQO gf rﬁ%%ﬁtﬁ RLiRgiR sVt Llh&%mtﬂgta‘{‘@ﬁ Mine

the tow ng vessel | oyhrent vessel
foshesnithiegowingokesal amg thaef delpbwewntnqsﬂel Hé%fO(HQQ/)ngtﬁéQCMmg of
th%erYne 1Sn%L 2(2}€'gtw@<gldth£ U%sggigla%&%)e ba;eo 12)86‘I rnnéf hlog t he

step of establ [ Shl ng the suitabili ty of the

i nstal | at receivin nmet.r.

A5 o DB iesP TG aRER ST Db B TR el gaotisning
10 aBeQiidbing dfeheanytalpitiofs aedendnglcrinterrg Givpr the basg (14)and/beturbine (10)
| ower i ng step, lowering the base (12) fromdirectly
putagr i %5ebedessel (14). 12. A nethod according to any
precedi ng claimconprising the step of tethering the

base (12) to an anchor upstream.of the deploynent site

prli or A Bethadaserila thenp aseedingg iy GRPEIHES veé@éPW%rﬂg) step,
18werthTRE PRH (BS GRORiRGHT BerRMY (RN RERAIIAY cl ai m

conprising the further step of at least partially

IS5 raising the base (12) off the seabed and repositioning

S E\ lant'i]o& Qccgfﬁ%qg Qﬁ§bfe@&in’tgh&alxtec%ﬁﬁlﬂsl(téﬂ)e sterpQ)mtétllf@mg the

base
base (12) to an anchor upstream of the deployment site prior to lowering the base (12) from

the vessel (14).

20 13. A method according to any preceding claim comprising the further step of at least
partially raising the base (12) off the seabed and repositioning same prior to disconnecting

the vessel (14) from the base (12).
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