A system and net hod for the deploynent of a
hydroel ectric turbine Field of the Invention 5 The

wWORoessea28si nvention is concerned with a syst emPamiEP2008/002869

10

15

20

25

30

nmet hod for the deploynment af a hydroel ectric turbine,
and in particular a system and net hod which

si gni fi gapdtkv ahdMPdthdd BF théd@edlé &R OF h Al d@RIetfricturbine
hydroel ectric turbine and associ ated base to a

depl oynent site, in addition to sinplifying the
subsequent depl oynent of the turbine and base to the
seabed. 10 Background of the Invention Due to the
drigidrod el eitiadanage whi ch has been inflicted on the
pl anet as a result of the 15burning of fossil fuels,

FERENARENRABEDY B3 rich Nathl a¥sy A8 4RA trethBe f&itNEdeployment of a
significant attention, with many projects being

dedetelspii tabBandddnpaticwirersygiemand mehng Miych Saawﬁctarl%flmphﬁes
p[ﬂé(\ﬁﬁns <gtat1u? %?%hfﬂr&ﬁém ﬂu}/lfr‘néc ﬁﬁ%oelfateg B&dedy a dE]Blgﬁhent site, in
power P's arguably the nost attractive, given
taddaion f4 pneli frirg tbmubseluyntplpeldyrmrabf the ayiBing @n%bfémto the seabed.
unlike wind or solar energy which are relatively
intermttent and therefore | ess dependable. 20
However, harnessing tidal energy does provide its own

all en , articular wwth respect to the
ﬁ? fTﬁﬁléﬁughﬁewﬁ1ntenance of tidal power
generators for exanple hydroel ectric turbines, which

he ver natur of the ,operati.op of same  must be
e St pmra . Gadeeraae RE b MRl ah e R b Ssplgpr the
MBEng Bem@sdil fkek Yelet@Ble@ber@ hidfhal ¢ 88RAE. 1o be g&aadgmﬁbm
in order to be econaomcally V|able these t ur bi

st
AT 1ith Y PSS St d6veIoRed3ru8d splar 4ot iy and tida
S SOCth e Al RASRILIMATChLSy, AUE! JoMeOR a@giﬁbl?uﬁ@lﬁbﬁ QffRctive,
conponents and require S|g£|f|cant heav ting and
e s 1 YT SoRReeRETG 1 PrsigBablerand aersfant enbikepy sy pe prlar energy
TOGchSE rQ!itlv%lépnnteHﬁ?th ahlt tHetdR6he RAVEHRRAIbId S normal Iy a
hazar dous undertaking, and is rendered even nore
dangerous when this equi pnent is operated at sea

?’IQW&/%E hgljnusin(‘gl“dgl &@%y%g'st ﬁ'@gi)ie 995\91[1 I:ﬂa‘ﬂ@r?ges, 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.
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equi pment to performsuch drilling work and the
extrene danger of engaging divers in high tidal flow
Shihe élSIaIl5fT¢IEprp¢ee$Es rirthien vmnplioared hasan ifveraghgslrtagem the market of

Pty g SptpBr AR b et i 05 wbAGr T URBGgo e o
ahbmd dieerdmigyni@nflowfsites. hydr oeI ectric turbine which
has been pre-installed on a base. 10Summary of the

I nvention According to a first aspect of the present

ITH @R b Tnveh T 1s kl&r&é@%gﬁ&v@logmmb eelvtb Gintplifyah# the
depl oynent s sten1conpr|3|ng a base an
HyplpyBrEOf PYEOtIeR B W RGpPEr e 6 @H@@%‘é“oa the deployment

5'119&031@&?1@ burGHaRhRH hhOvdeB bRASARNNM dnettakd, Wwhen _
afl oat, the base therebeneath; 15wherein the vessel is

adapted to allow the base to be rel eased and | owered
away from and/or raised under and connected to, the
vessel ; and in which the base conprises a support
whinohaprdijtectryentigren t he base is connected beneath the
vessel , upwardly through the vessel; characterised in
that the vessel conprises a portal through which the
SAppaitg tpadjreetiecidieln frienbiasentios, thave istpeovibehelatdnoddrgic

N AT o
heabdseig M@ aRs ekeicdibgeld toareleadably retai, eherl dlvar, tieltasdiasebeneath;
relative to the, vessel Pr ef erabl y, oad beari

b 6P SR SUABTRR oot M PR R Coprerd GBS o
\488/5Ltai 0O Niddr 8RS corhedi@BS] tha visdll ardfin Maldhshewuae e&rh;ﬁd;es a support
t oget her. Preferably, the systemis adapted

196 ROl EF1 iep (heobae s aERFFist PRl BHSE - WRGHIbHEo g e
3RiS; sReAiEHePENBALIR &1 V&SHREs a portal through which the support

projects when the base is mounted beneath the vessel and through which the support

mounted turbine can pass.

Preferably, the vessel comprises load bearing means adapted to raise and/or lower the base

relative to the vessel.
Preferably, the load bearing means comprises one or more winches.
Preferably, the vessel comprises at least a pair of hulls connected together.

Preferably, the system is adapted to enable ballast to be secured to the base when the base

1s secured beneath the vessel.

Preferably, the vessel is modular.



Preferably, the vessel is nodular. WO
2008/ 125285PCT/ EP2008/ 002869 3 According to a second
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met hod of depl oying a hydréel ectric turbine conprising
the steps of; securing a base for the turbine beneath
a vessel; SSecuring the turbine to a support of the
base mhlch ects war dl y .t hrough the v l
OREHEIGD F Aporh esny oL e ek imspiay s Riop BT a iethod of
ldepiesini BGydioelehas arbinoromeReRtthe $i41R ofessel ;
characterised in that in the step of relea3|ng t he
SEIENE A GATCHER dsttp g elisiYessey| | owi ng the turbine to

RESSink MeQuBhelid€ s)pea ek the baseR Wlﬁélﬁﬁl@}ékﬁé upivBRIYBEEH the vessel;
conprises, in the step of securing t gase | ocating

{I9BSPOEEE tsnvessrb tohipdaplmsnt Stebody  of vvat er; positioning

Hél@as}ﬁ%%ﬁ@tgasé‘h%%ehéh% fi@96sser@nd rai sing the base into
posi tiron beneath the vessel. 15 Preferably, the nethod

@bmcrtmeé irt thet i8 thepstepfof s@@agmgrﬁlge aeirom baegath the Fesselgallowing the
tmg§%t3€ gpﬁmﬁg§ﬁ &; QHr to locating the base on the
bot t i

wat er . Preferably, the
nmet hod conpri ses, |n t he step of raising the base into

ﬁ’é‘ez‘]ﬁréfll)lgﬂth? ﬁl%ﬁl%‘él Iggxigp 1se§,QH © s?ep of léléclulrmg he %asleo%gatm%a}ﬁé O¥e on the
bottom of a body of water;
positioning the vessel above the base;

and raising the base into position beneath the vessel.

Preferably, the method comprises the step of securing one or more lifting lines to the base

prior to locating the base on the bottom of the body of water.

Preferably, the method comprises, in the step of raising the base into position beneath the

vessel, utilizing load bearing means on the vessel.

Preferably, the method comprises the further step of adding ballast to the base subsequent

to securing the base beneath the vessel.

Preferably, the method comprises securing the support to the base subsequent to securing

the base beneath the vessel.

Preferably, the method comprises the further step of testing various operating parameters
of the base and/or turbine at a test location prior to deploying the base at the deployment

site.



Preferably, the nmethod conprises the further step of
addi ng ballast to the base subsequent to securing the

WORaesa28Aeat h t he vessel . 25Preferably, the mBCHER2008/002869
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conpri ses securing the supgort to the base subsequent
to securing the base beneath the vessel.
Breft@readtiptiontdiehedihadgconpri ses the further step of
testing various operating paraneters of the base
and/or turbine at a test location prior to deploying

tHQIrO ASIRisRited HBase Bl QRIS in g bE a quD
2008/ 125285PCT/ EP2008/ 002869 4 Bri ef Descri ption of

the Drawings Figure 1 illustrates a base for a turbine

5111 aneb rl%sﬁ’ﬁ‘te@thg Ha¥of BELGUMRAviAg blihp fdwead s td1RatRA%8ja8ént the
figure 1 having being Iomered to the seabed adj acent

thaY;quay; Figure 3 illustrates a depl oynent vesse

fl oati ng above the base and adjacent the quay;

10Figure 4 illustrates the vessel of figure 3,

flogurewilhgtrathea deplayinregt fsset Aeatlygaboverthobgse gid adyarent the quay;

directly beneath the vessel; Figure 5 illustrates the

vessel and base of figure 4, in which a pair of

Sugpot ilfushavethb eenclaé Cigned, (diowingttht heingag il basointdigosition
re 6 illustrates the vessel and the base

base: u
o'eg Iﬁwgﬁggl\ngOMAng t he connection of a
hydroel ectric turbine to the supports; and

Figure 5 illustrates the vessel and base of figure 4, in which a pair of supports have been

secured through the vessel to the base;

Figure 6 illustrates the vessel and the base of figure 5, following the connection of a

hydroelectric turbine to the supports; and

Figure 7 illustrates the vessel positioned at a deployment site, lowering the base and

turbine towards the seabed.

Detailed description of the drawings

Referring now to the accompanying drawings, there is described and shown a system and
method for the deployment of a hydroelectric turbine 10 (only shown in figures 6 and 7),
which system comprises the use of a base 12 for the turbine 10, and a vessel 14 to which
the base 12 may be coupled, as will be described hereinafter in detail. The system and
method of the invention, as will become apparent, substantially avoids the requirement for
the use of heavy lifting equipment in the deployment of the hydroelectric turbine 10, and

thus significantly simplifies the deployment process.



Figure 7 illustrates the vessel positioned at a
depl oynent site, |lowering the base and 20t urbi ne
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drawi ngs 25Referring now t& the acconpanyi ng draw ngs,
there is described and shown a system and net hod for
tthehed@plodiymani lugfateal thy baseél emhpdises & trrabguer fizOne( ththaying three legs

0 in fi es 6 and .7/ [ system.co |se t he
SBeipudh 1 ABbS SRR ok i B R Gy E8 3P e 3R method
to® thwhihedntibi thabds Bast 22 i@ah dxemplaupdnetibdingesit wad doubiEbe of any other
descri ed hereinafter i n detail The Sﬁ’r‘?tem fgzn.d methog

tbase 1S positioned on a

aperad/opGRANIBPBHON- o8 affer o Brerbirployplak

g tastiuah badmum& Whr £:eipld @it Thebas3ab hleayt&eraaiponed to
heavy lifting equipment in the deploynent of th

H%@L@é&@dlmaeem@k& anorg prefgiebly Ry b%flsgﬁmblrﬁ% aﬁfh%ﬂuay Q from the
mgblhefnk islifigedgtepl oyment process. WD

2008/ 125285PCT/ EP2008/ 002869 5 I n t he enbodi nent

illustrated the base 12 conprises a triangular franme

][Qe Qm{ ﬁ}gn Wﬁ%ﬁ b‘%ﬂé?a]s? 12 ?sl rtallgeo(y&?tﬁetqu blang’fowered onto the seabed
ers m t I ow ng description of the

Sl?ysctlmemfatn therpiah &d Agfthis hemt the &t dA it dekativelh dglyysht andjogn be

nhan %é‘?vg%]’ci afg?flegg%? 8' m?l a. réth‘?veﬁPéﬁ aqjl Cfpa%quot%ngwﬂtohet‘l{e like.

dﬁepftmgmmfzo ammassdimezi HLQ)yIZQ m@mnd:qt@lnedacdnmomer bf hadyseQ2,

%fj r%%z%ﬁggg%gwerﬂl%otsfg%er l%%faﬁ? %nt? ﬁmgzngg%bg Qel%he nlumberhoeflifting lines
&@Sﬁ?ﬂieﬁdrxe@ﬂepﬁmﬁﬁg pii ek eizabhd/shapy/ofhke Bss emﬂrﬁdmeﬂ ahhether
qO Q fromthe conponent parts thereof Referring then

{0 @‘lﬁléeqﬂ‘re‘f‘?ﬁ’és base 12 is raised off the quay Q and
Iowered onto the seabed 10B adj acent to the quay Q At
this point the frane 12 is relatively |ightweight and

GerHBe Rtk eligredr 1B Yesshd4 dmgrogied ‘r‘?{f RSN SIFUb gpove the
YA 12, 6Eaand R g (fh@x%)zss@lrlélt H8rol idk@ with 1dddolehrit thédAg irkfle form

and associ at ed is connected to each corner of
tof hrppgimche 24pf|0é’ﬁ@r %ftwfycfpwmehes@é opeAEhE HEingflinehed ¢rade secured.

1I%e B&leg E]A?ca%e[g& Lged %h%s@éﬁg’%%e 19 mtb la é)"oblﬂgn i)éﬂ@% tl?eovessel 14,
epen

e vari ed Ing on the size and shape of
baaslélsmed orfiguee ﬁeléwllénﬁlcoatsnéwp apisepEedthaomy|other functlonal

: ggll&dlelﬁr{gﬂ]e JI:%%% 84 ¢ Jnﬁ@ A lg? dfgi )F}(?eé:g'th ?rhb\é?gisxgilncﬂe% 24 and

rranoeuvre nto pOSI ove t ase
]t@e pds'ei;)hdéletehémqjuheyw(g'ed'ﬁheaquestseIThMessel lgraod/odbate WL tifry be
ea means he form.o ({ three. wi ne
etc)i Wi lo in inedns énoté Aowrll,? ead'c(lﬁte tﬁ Sequre tth asen%§0 %%%Egmde of
(IH&’]vé@&l $€6Mfee)dnched into position. The load will therefore be removed from the
winches 24 once the base 12 is locked in position. The winches 24 may however serve as

this locking means.

It can be seen that the vessel 14, in the embodiment illustrated, is comprised of a pair of
hulls in the form of pontoons 26, which are connected to one another by a pair of cross
members 28. The space between the cross members 28 is left empty such as to define a

portal 30 in the vessel 14. The base 12 can therefore be accessed through the portal 30



20The wi nches 24 can thus be used to raise the base 12
into a position beneath the vessel 14, as illustrated

WOH0SI 286 e 4. It will of course be appreci at eBCTHER008/92869
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ot her functional equivalent to the winches 24 could be
enpl oyed, and indeed the nunber of w nches 24 and the
dash dbhova shetviesse BF. Tm:y rdferivgrd fghras a paigof mdortsﬂ’?eare now

vessel .14 and/ or e vi ded ockin
ERireted ot Bty VA ORLE T e SaLaEen RER plhi bEFEPRs. As
u@aﬂiiesdnﬁi &h®fern SMmeve@ s@énded tdONEM Ay Bt of MEchanism which
position. The load will therefore_be re ved from

he
Vin#Rigsehe bibipg, k%t%h?éomfg@d iothe bagedeppg sy Bcfgﬁihf% ﬁ“dt ARppnOt
WeBGh 3y @élomé/us}@mﬁare%as,y@d 85 tHe b of QbR NBafEated t
can be seen that the vessel 14, in the enbodi nent
illustrated, is conprised of a pair of 30 hulls in
t/’tkethﬁggsg]l Qﬁs RINLE ?ecg@:d bMHaﬁlnh@{/e%séf Q@ W?Fetqﬁﬁleci BAI98€an be added
anot a palr of cross nenbers The space
bethedese lt2he ocdeossbrrrgnbeewggmf it Hagsf t2 temje\yel wihish vl atlgw the

T c

e DR Bl 3b ik oo S uhertfiftr BER B, SRS his ballas
2908y 12&236AETtdEP200 8/130&8B3 ot 0f nmhtabcw ¢hig érgradesiswhen raising

][lr]e b'cﬁ%lljfl / efoesllrt{olng)%{]eag}tﬁ} 9 ssg lzri g“hgvé]drl of baHﬁngtrath%szé%e also
winsleed takevheh tigrbasn bl)ﬂlftﬂstﬂllfted Vﬁﬂﬁa&juaﬂ.@ anddowigeditontke sdabed B, the

the term "sup IS inten stem or

ERn RS R o el e B NERREoBY Mo RiR caglatively
tsthafl REinbagebelepldyed. sui t abl e fashi on, and may not
5necessarily be of the upright nature depicted by the

pair of supports 32 illustrated. As the base 12 is now

safghy th%ﬁ?d»'ﬁ%ﬁi e baneaktind Neis 8w s@ted dfko thd bak@& UM iah@¢h particular the
bal | ast can be added to the base 12 in order to bri ng

tSHRPORIS B Hgapfustng @ rpladely smallerape|pegisipnagipndhe qiay|Q- aTllleothbme 10

{i p@lell? Qe%ﬁreglgo %@guﬂﬁéﬁpr’ §nd1Q tﬁeg r&de/ t&@é:ﬁ‘zfrﬁbéﬁegQO b Iagployment site
seabed under their owmn weight. AS this ballast 1

onl 3t segdlded at this stage, the winches 24 do not need
to bear this extra | oad when raising the base 12 into
position beneath the vessel 14. The addi ng of ball ast
at istehvisagsd a@easahis turbins bases teachatlogymesiuteh ahetaghene 2vill grow in size,

B’u 1d tS(hthlell'effotrg gvﬂﬂ dlslganﬁggeé}x{;?? tg{]gf l %\(\g&ﬁgons%é ﬁ8w§\%§Q§éjw1nch 24

Crane un erta not have t
bdach it reatee og kite rmﬂdlb koétﬂezﬂolnaebss rgamabes 28 svilt bd ainly‘vr@ aysignificant

rane ca n nto r
35 s BG AR 1 R et e oD sl | frger
Itﬂlbplaf tor lﬁlltdeéd 1f}t\|h@o§1hi{31}30ﬁlbf316820 ar&%ﬂbd\mdﬁtdﬁ}suﬁa by side on a single
relatjve s cra osi tione n.t uay Q The
3D ‘Ii\ékf’ 8oTpe, fopm QLeY AR 2 Y ampran § focfgxa‘gplsﬁ& iyngran. The
thQmaF @R dfthebRsdel BNSHAHE hede tRhA n%m&}{&ﬁmssi%ietaﬁd%&iily

at sea.
achievable.

In addition, the modular nature of the vessel 14 enables the vessel 14 to be easily
dismantled and shipped around the world to the next installation site in the hull of a large

cargo ship. This approach may save time as the larger cargo ships are able to travel in far



20 It is envisaged that as this turbine based
technol ogy natures, the turbines will grow in size,

wozp/1ER8herefore will the di stance between t RETHEFR(08/002869
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or pontoons 26. However, tfe winch 24 which is |ocated

on the mddle of the front cross nenber 28 will be

G»aﬁfeydon@ltlanssthgfmé vesaeit1 4l ahe modulalr aip$rd’aolt alsm,lmpmsttm Ihel viessel 14
t hus en t t he, vess

e A eb ety S

IQ garten bire i0@ayTBLdYs BEblSlod@EdEyths u@anwbeavednnmé lulkas ewH.nBl) could
take some form other than a desi

amar a

é&gﬁsoﬁyéoae by lengrsnine the RroshBgRIPes 2%3{% S8 V‘P‘i‘?ecog%s§§‘8$s as itis
e MRusgynBkgisa Jﬁetm%\tvlve@te' on possible and readily
achi evable. 30In addition, the nodular nature of the
vessel 14 enables the vessel 14 to be easily

] i §
AR R0 A AR PRI 0 LBt s
Thigy bplsreasimcey theayess menéaea%tarﬁe)qsmog@rto(ioarogbofém wster and

AP b s Bl el b el e

tfloey comgmeld »\11141 an‘léﬂternmeeﬂtqd;lalr hw[ytbaohssahgoqumbmetm?ét The latter
gifga%algl\]e/ ?v‘é?]?e less strea 1lbned and {fgg ]olpefl)l t%Ll!)re?rg llﬁenwﬁlpﬁefﬂ&vu ICl"ﬁlsflso An
|1ﬂ1pg1@rnt fdzlt‘ub& Wﬁeri dephﬁmgbﬁe tuiﬂ:smer Hbl/l&nttberwsckememkie running as when

nce be en, t he whi ch . coul e, .easil
bt G | Oy g Semel L s0de plbERe SSBE TRt ek e so e
Qmsm@us vﬁﬂ%& aSBMbiN@Hy asployediis thoRotredodasamny to build
a conpletely new vessel. Another advantage enbodi ed by
t he shape of the vessel 14 is that it is easy to tow

A%he R Rr hSprdRh Yo the libdigh 6/aBd SN CL als@8lIdWterdaftidsS equipment to be
menbers 28 are positioned to be out of the water and

Sk %Vldteh%lyﬁ'éﬂwt?éﬁ% thegegselel 4tk pse dyringhthe prstalatiy Progsss s
3% s molt Lho@)nb %pb&ﬁglsﬁch\’@thﬂnﬂentecah g @41&]}@51'1&\%& to the vessel 14
conpare wth an alternate desi gn havi ng he cross
e epiyegtitnabmgéudar cPheectaat (nef shdesl-gn wi || be |ess
streamined and less likely to be in line with the
flow This is an inportant feature when depl oying the
tw@tin@tolﬁguvdfé mmcehtér: ees'ssi 14olrrse 13 afwl tnibine 19chags begnepasitipred
rbl v, el
or oveent afleé)doygg)ernr selm 9 bz%se tl%] nd t?xsosl\’ee la(l)r]]bé Wcl: io epe%tlatrok;)osmorioThls 1S
\al shd1plb@rcael§s©lﬁaﬂiwmdingyhedelpb1®y ed Wlhn:hthH aUO)W tiecase 12 to fall away
t at ar . ap to .the de
C%{]Oéh €eé1§%th9ne VEssgl ypelgﬁwotég 13%81' %)r]sg shoerlaren% %F(g Ib&)le base 12
Gui/oklassand tegsvill edinu bt edeat @l Helfi@e Mﬁ@ﬁlﬂingllfﬂe \ﬁ/mbhdsﬁg The
durln e ins | ation cess. Pl at
o A ‘ST Pl SRR aRT e i B EeL el B
td@ﬁm\&/@ﬁi%edhr&éh el Jagta CINYiRNthiPMatoiBiAel @fbifeOrNRdtbaes] 2 can be
t
(lcr)]\gelec? to%\e,:mer from the vessel 14. No further work must then be done in securing the
two together when the base 12 has been positioned on the seabed B, thereby greatly
simplifying the deployment process. In addition, no lifting equipment such as cranes or the

like are required to be operated from onboard the vessel 14.



20 Referring to figure 7, once the vessel 14, base 12
and turbine 10 have been positioned above the

WO@3es132%ent site the base 12 and turbine 10 cBATHE2008/002869
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| owered into position. Thi§ is a sinple process of
unwi ndi ng the wi nches 24 which will allow the base 12
rmne fca:hdectammbefwwmfbeneathrﬂhessvbssuééo dlbws kHe abnye process to be

ST o g PPl 4 Pty 6 o
Redbed 8. umeivedeing i b@s;mnne@bm addiconfibigedoo ticehas3 02, ivﬂncﬂh@n then

vessel 4 IS shaped i oned t enabl e, t

b Snened He bost R DR aTl 2t HGEaHEY RETBERS Hierepgneath fo
andspoRuacit ehsebhmesthértfitadgockoand base 12 can be

| onered together fromthe vessel 14. No further work

must then be done in securing the two together when

tIh]@ Ip@ér?blg- %r#&?% tpa‘ﬁ@;;brﬁ%sthé lu%lﬁéj 1(9{(5 tB@@epﬁ%@%ﬂs@; that various tests

reatly implifying t depl oyrrent process.

|ane lamidmlqeo Qn twurlbnrfetlpmgd é‘mhaﬁﬁrﬂe?n\tfhl taponitigaedoadiageny tyhe quay Q.
t {
B ot P B e DB e B BT B ST e 2 € bese 12
ot hekine V0 g Ibedroderthe $eebddad evhil? tangssed 4 wemaing adjagent the quay

I t ¢
%&1 'PIWZI an% llﬁeg%p%rﬁgﬁ & %f;ééleb%t]\_xge% gbta%er% a%Htvi%Ql 1r4e\¥)l%§estﬁe base
ﬂénfp@meﬂedomﬂmthﬁe&Baheﬂannmhﬂvmebsen2£4dhsbmelOtobeqmcH

AR e O OB B 2o ISk a0l i
lﬁustraﬂ&d irsRguE 2] When mvaaterD ik Ipesnﬁacbeﬂ eﬁltlh: sfeﬂfed'ﬁ warmsqs Ogsts can be

back to shore aor an ired locati

SPERA PR T SR ROk PRG e aTr e it hory) pp the ke
thheitigRal RYREHse $2 hikti/ortthidinevar th@sa‘icﬁ@ﬁt&g&fa@bwﬁd:ﬁﬁﬁa&kfﬂnthe
on the turbine 10 and the base 12 whil|e positioned

dajeallantvinched prsk gria posionhisieath begpsseintgs eyl the giipige £0 is then
ocngglﬁ pEQﬁ‘oﬁeH B R&IedOo MBS vRe8 N4 SBEWeSE! {AcahMRenRIRndpdrted to the
the base 12 10 and turbine 10 are lowered to the
Sleplorriein it deacribigd hgraindsforg with exereres tafpwednt [ftHptesting
fdr b3QOIYT 66t BT yRaD
Th¥s Sy PSR 0y RO TR (e s Aoty il D8 it be
posdted droedthe wvaten &V é@%ltbésdmg Stllll posoifctied adjeceal theognayHa. bulsed if
{ C
M RoshHy ehepanut Gria@il & 1y A RESepihd AR u1d be
trhleaselda frbmych%lmse $2 tred fakdnusita the guiyi for furhentesting avWenrepsie The
gs]e ]b2 coh}lé;igar ﬂfe 18 tg&eged g?cataeitgg ¢& seqﬁgg awalg tlhg Fesf% ?Eh% repaired
afirbtrellénet ry sensors (not shomn) or the Ilke
positioned on the base 12 and/or turbine 10. Once said
testing has been conpleted, the base 12 is w nched
beis lentikdeed pRSHHE kRfenbenBaiieitha ngweekedld depmgzl tHeltse 12 onto the
turbine 10 is then a&aln pOS|t|on d abtéﬁ g ggf t he
e B BouT G tikige & AN ES Fereifbr s Wa GppPe atpseqently

tcBBnected to the base 12 by suitable means.

It will therefore be appreciated that the system and method of the present invention provide

a simplified yet highly efficient means of deploying a hydroelectric turbine 10, and



depl oynent site as described herein before with

reference to figure 7. If this testing 20 reveals any
WOoppBHReass with any aspect of the turbine 10 oPCH&P003/202869

both can quickly be renove8 fromthe water Wdue to

being still positioned adjacent the quay Q Indeed if

trhieiheses Sheadgyiretepr fobhevy Wittng eam‘pmemsqﬂ'em:ihatﬁfg thdreeed for the use of

turbi ne 10, then the tur e rel eased from
e RO 4 R SR RO MR ERY PR PIb TR
testing and/or repair. The base 12 could then be |eft
secured beneath the vessel 14 to await the return of
the repaired 25turbine 10. It is envisaged that the

5 systemof the invention may be used to depl oy the base
12 onto the seabed B without the turbine 10 nounted
t hereto, which would then be subsequently connected to
the base 12 by suitable neans. 30 It will therefore be
appreci ated that the system and net hod of the present
invention provide a sinplified yet highly efficient
means of deploying a hydroelectric turbine 10, and WO
2008/ 125285PCT/ EP2008/ 002869 9 mi ni m ses the
requi renent for heavy lifting equipnent, elimnating
the need for the use of such equi pnment on board the
vessel 14, in particular at the deploynent site. WO
2008/ 125285PC T/ EP2008/ 002869 10 Clainms 1. A
hydr oel ectric turbine depl oynent system conprising a
base (12) and a hydroel ectric turbine (10) supportable
on the base (12); a marine vessel (14) adapted to
5rel easably retain, when afloat, the base (12)
t her ebeneat h; wherein the vessel (14) is



adapted to allow the base (12) to be rel eased and
| onered away from and/or raised under and connected

woRe)s/emssvessel (14); and in which the base (PE)Y/EP2008/002869
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conprises a support (32) whioch projects, when the base
(12) is connected beneath the vessel (14), upwardly
tOnabugh the vessel (14); characterised in that the
vessel (14) conprises a portal (30) through which

10t he support (32) projects when the base (12) is
mount edhResaedtt ﬁumné/&iaﬁ?hqeﬁtls%te@r&ambhflﬁglgBas\eﬁmmna he

port nounted turbine can éass

Hw'rczfé%@ttvrbwet( UDsEpRorERIS |oa§*rﬁéwﬁe v} @avariae ¢esseli (hdy adapted to
Cr]e@aﬁbl%/ rEtQmV\@/hglhaﬁ(ﬂP t%%&edlﬂt%él)sb&lggfﬂr \klﬁé?élnltl%a\gzssel H 4)is

bearing neans (24) to rai se and/ or | ower
peisped ¥y loyShebae (120 by wivaseoane hve(etlapsay T, Andor raised under

' t ' t
CIPERE, rd I 1 B UTEN L S ED B0l o2
omiacloprorotsewhdnribh base (1224)5 copfetiel Heyehtiodk eedseli(¢4) upvoardly through

Wﬁg v?fgegﬁﬂ{)vﬁ%lsatc S e%z heg/essgl (??(%/coﬁ)r relgg%g)%gtalc(:}ajot?prough which

npri'ses
hié l;uzpp(m’f 6)2) @ﬂnmm th@@aet fie2n) is mounted bﬁn&nyldme ekwelt(14)and

t d oynent system according to any preceding
ctﬁxé’”%] WH‘C? %‘pr{’(ﬂémg@ @HW%C @é)a %8 to enabl e bal | ast
to be secured to the base (12) mhen the base 25(12) is
secured beneat h the vessel (14) A hydroel ectrijc

tar bi ng NYEPEGEHE D @%?Pé?ﬁnaeel&@ﬂfwcwsmgﬁ@Clﬁ%éguwh'gh the
Cletdem 1|4§1ccyi4§br%95 ]‘bﬁ’&bééﬁﬁ% ﬂiear(s](éa) Ad8ptBP@UhRE anddB fover the base (12)

nmet hod of depl oylng a hydroel ectric turbine (10)

c6lprs ithfgvestsd(-eps of securing a base (12) for the
turbine (10) beneath a vessel (14); WO

2008/ 125285PCT/ EP2008/ 002869 11 securing the turbine

(310) tfohylregigspis turhimdeploy mentesy Herm @cqording (etvilaim 2pp gjheshitke load

Lb%wéjrlné(ants '@2”49 \:lgrlﬂpltl J&? oXeengh%re (N:]TlAE}IBS (24).

4. A hydroelectric turbine deployment system according to any preceding claim in

which the vessel (14) comprises at least a pair of hulls (26) connected together.

S. A hydroelectric turbine deployment system according to any preceding claim in
which the system is adapted to enable ballast to be secured to the base (12) when the base

(12) is secured beneath the vessel (14).

6. A hydroelectric turbine deployment system according to any preceding claim in

which the vessel (14) is modular.

7. A method of deploying a hydroelectric turbine (10) comprising the steps of;
securing a base (12) for the turbine (10) beneath a vessel (14);



transporting the vessel to a deploynent site;
rel easi ng the base from beneath the vessel;

woRelsarsasseri sed in that in the step of rel easPOl/EPR@S/002869
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base from beneath the vessali, allow ng the turbine to
pass through the vessel. A nmethod according to claim

7 co ”EE&LﬁiinE ghe tlmdire1€0)Sb @ BupportISDWIRDab@ 2PRERN blofdcts upwardly
| ocating the base $12) on the bottom of a body of
wat er ;theBg e ¥eHd ' Phe vessel (14) above the base

(12); tﬁﬂq)ohﬁifshmesééﬂeob foylrkdl sileNt O posi tion beneath
the vessel (I4). A nmethod according to claim8
conpr irelpasgetthedase dgmdfeneptie theivegelone or nmore lifting

l'i nes cggrg%{eettlsgd 'irhﬁ"laIQQ?lfets%%J?%f 6 %/dsgl‘rg tltleobalsgﬁgltnib@gea%lg@e Q@s%&

(12) on't ottomo water. A met

accor dilpgingghectugiim t8 pass tlrougntbe vesselg, in the step of

rai sing the base (12) into position beneath the vesse
(14), utilizing | oad bearing nmeans (24) on the vesse

(814) . Ammdbthectoatigpodiang 7tcomarnyingfin dleaiep®f fecuongd the base (12),

conpri si he f her, s of . addi ng bal last to the

base (3o e dihrern biBaronsdoina®uaBE' (12) beneat h

t he vq;s&ebniﬁg.m):.ves%elmenmavaﬁe@mi(m;to any of ﬁl aibms 7

to 11 ¢ rising securing the support (32)to the base

(12) §ﬂ§2¥ﬁ%ﬁ? Uos %5&%}9%@“%'&“ 48 Sle(vgf?f? Gaheath he
vessel (14). A nethod according to any of clains 7 to

12 conprising the further step of testing various L
ober at’t M§tpareREtieg e chim@rampEEias (he siep SHEHCHTNE oA Feere lifting

(10) ahef2bedind %@Elb? Brib¥ th Wcalif; HEBARY1 ) BntthebRREEOS the body
(12) at the depl oynent site.

of water.

10. A method according to claim 8 or 9 comprising, in the step of raising the base (12)
into position beneath the vessel (14), utilizing load bearing means (24) on the

vessel (14).

11. A method according to any of claims 7 to 10 comprising the further step of adding
ballast to the base (12) subsequent to securing the base (12) beneath the vessel (14).

12. A method according to any of claims 7 to 11 comprising securing the support

(32)to the base (12) subsequent to securing the base (12) beneath the vessel (14).

13. A method according to any of claims 7 to 12 comprising the further step of testing
various operating parameters of the base (12) and/or turbine (10) at a test location

prior to deploying the base (12) at the deployment site.



