A hydroel ectric turbine support systemField of the invention 5 The present
invention is concerned with a hydroelectric turbine support system and in
parti cul aWOohw/sesshi nati on of a base on which the turbi RETIEP2609/0p894t ed onN
t he seabed, and a vessel used to transport the turbine and base to a

depl oynent site, and which arey gﬁﬁi lggﬁg el Juﬁﬁa g%git%rrent froma |arger
nunber of onshore sites, for 10 shal | ow quaysi de
or froma slip. Background of the invention 15 Hydroel ectric turbines are
wel | known, and are generally deployed on the seabed in areas of high tidal
flowin order to generate economc levels of electricity fromthe power of
the tide. Theed®€thefinkytsoel ectric turbines is now receiving significant
attention due to the environnmental damage that has been inflicted on the

pl anet due to the |l ong termuse of fossil fuels such as coal and gas. Thus
huge resour cER RéentifVenbof RabMRHRE wWithtahyldhR e el oRERMipoAQyaad, Haph oy ment
of renewabl e energy sources, for exanple hydroel ectric power generation,
and in part iRéficater thegambipgdeneiiphasoe) which the tybine istuppritedianiks spbednidt t he

i pl ement at i QePlised W iardpdt B LA aRf bAERET @bl JYehe RONR! andvhidiChre West QT
there own chall enges. Focusing in particul ar on the generation of

el ectricity #loprdeeBymprfdiont @kpaer owgberiof epshorgrséiess fagkdmplafromoystativtles t o be
over cone j/n i L, Ng roel ectric turbines in good working
conditio#qwﬁ?%gnYg%ggggbgﬁ&?ﬁgxgeabed, in addition to both depl oyi ng and
retrieving the turbines. The |ocations of good tidal resources will rarely
coincide with locations at which larger ports or the |like are |ocated, thus
making it difficult to deploy and retrieve the turbines, which require the
use of si gniBdckantndefshoineentiesources. 30 It is therefore an object of the
present invention to design a hydroelectric turbine support system which
allows a greater nunber of locations to be used in the deploynent/retrieval
of hydr oellsedtiydréeléctidxuit@ises are well known, and are generally deployed on the seabed in areas of

high tidal flow in order to generate economic levels of electricity from the power of the tide.
The use of hydroelectric turbines is now receiving significant attention due to the
environmental damage that has been inflicted on the planet due to the long term use of fossil
fuels such as coal and gas. Thus huge resources are being channeled into the development
20 and deployment of renewable energy sources, for example hydroelectric power generation,

and in particular tidal based hydroelectric generation.

However, with the implementation of such new methods of generating power are not
without there own challenges. Focusing in particular on the generation of electricity from
25 tidal resources, there are significant obstacles to be overcome in both maintaining
hydroelectric turbines in good working condition while located on the seabed, in addition to
both deploying and retrieving the turbines. The locations of good tidal resources will rarely
coincide with locations at which larger ports or the like are located, thus making it difficult
to deploy and retrieve the turbines, which require the use of significant onshore resources.
30
It is therefore an object of the present invention to design a hydroelectric turbine support
system which allows a greater number of locations to be used in the deployment/retrieval of

hydroelectric turbines.
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According to a first aspect of the present invention there is provided a
hydr oel ectric turbine 5 support system conprising a vessel for transporting
t he turbiWwe 20W/®9%Epl oynment site; a base 2on which the tRCHER20004608941
supportabl e, the base and vessel being designed to allow the base to be
retai ned beneath the vessel; wherein the base and vessel are adapted to
facilitate the stable support of the vessel above the base when the system
is partially or fully out of water. 10 Preferably, the base and vessel are
designed to allow the base to support the vessel while the base is free
standing. Preferably, the vessel and the base are provided with

conpl enent arpccorii toRFirftAEfdcOsT3he frbseh i@l @tiabkhere & b vaded plhiydgelporit hobise
substantially prevent the rel ative novenent q% t he base and vessel when the
system i s *parPRl $¥5tegrcomaripipe gyessgforganarorting e Braipe i 3, dePINBIeBLG! § Hg©
portions congptisen @&t tlrbiasts sapsoriabie] 1€ biseAndQYdl Beidg absi@ied kosImRdihe Bigs al | y
with the base and a cogglenentary socket provided on or forped integrally

with 20 the bragigisrd bameain dheatspsel; gk pihe pesernd Hesssl drordarist kefeciliirl thapered to

assi st in | ogafd i p&rh@f tRE Pds&GLhRR thdbab @ hSORK §fsten?R pRFRIIEbARIY out dTevdRase
conprises at |east one | eg an upper end of which defines one of the

conpl enentary coupling portions. Preferably, the base is free standing on a

| over endl OOfPr\%\%?Jgﬁ/t, Hxlgg‘)g&tanQ Qgsslsleage d%&ng{ E)faﬂ[)@t?ll)é/b' sé n)esugﬁtﬁ?thg QBRLIIER tﬂehr ee

| egs each of I nes one conplimentary coupling portion. Accor di ng
to second adpect fiek staidngr esent there is provided a nethod of supporting a
hydr oel ectric turbine system conprising the steps of:

Preferably, the vessel and the base are provided with complementary coupling portions.

15 Preferably, the coupling portions substantially prevent the relative movement of the base and

vessel when the system is partially or fully out of water.
Preferably, the coupling portions comprise at least one projection provided on or formed
integrally with the base and a complementary socket provided on or formed integrally with

20 the vessel.

Preferably, the projection and/or socket are tapered to assist in locating the projection in the

socket.

25 Preferably, the base comprises at least one leg an upper end of which defines one of the

complementary coupling portions.
Preferably, the base is free standing on a lower end of the at least one leg.

30 Preferably, the base comprises three legs each of which defines one complimentary coupling

portion.

Preferably, the vessel is adapted to allow the turbine to be mounted to and supported by the

base while the base is mounted beneath the vessel and supporting the vessel.



securing a base of the system beneath a vessel of the system 5 positioning
the systemin a body of water at a | ocation at which the water depth varies
over ti mayoant/@b3i3owi ng the base to contagrt and stand omCI/HPRAVONISf t he
body of water, and therefore support the vessel at |east partially out of
the water during periods of |ow water depth. 10 Preferably, the nethod
conprises the steps of: prior to securing the vase to the vessel,
positioning tptbeoﬂaa@ao edcohdgspsyt oF tidprasera ol pedvideataamethddoafatippogtinge vessel
above the bgls ai si ng t he base beneath the vessel to allow the base and

vessel to b B YBEESKUT™ CaBPing B $BNPE { he et hod conprises the step

of . securi n@eantnlgrama&eoftt@e $ieniRa€atON o6& sl b tHeagherns secured beneath the
vessel . Brief description of the draw ngs 20 Fl ure 1 illustrates a
schemat i ¢ 5 SipeibieRing Hicisypferyin abwoqfd@t%e? 3 ioeattoaragwh&gh SV 5B VaEEsVEm
accordi ng tq;g..preferred embodi nent of the present invention, and |ocated
at a first location during high tides; 25 Figure 2 |IIustrates t he support

system of fiagdedowingthe ke tojcgatactmng siaed an ¢ bqt@m ofgheRodyd Walkdr e Ithseetpiec
turbine s Upps%fsoéﬁ L&t le@st%@ﬁlgmo&t%?%'ﬂ?erﬁhrlﬁﬁ gé?mtdk B€iow water depth.

10 Preferably, the method comprises the steps of:
prior to securing the vase to the vessel, positioning the base of the system in a body of water;
locating the vessel above the base;

raising the base beneath the vessel to allow the base and vessel to be secured together.

15 Preferably, the method comprises the step of:

securing a turbine to the base once the base is secured beneath the vessel.

Brief description of the drawings

20
Figure 1 illustrates a schematic representation of a hydroelectric turbine and support system
according to a preferred embodiment of the present invention, and located at a first location

during high tides;
25 Figure 2 illustrates the support system of figure 1 at low tide;
Figure 3 illustrates the hydroelectric turbine support system at a second location at high tide;
Figure 4 illustrates the support system of figure 3 at low tide;
30
Figure 5 illustrates the hydroelectric turbine support system of the present invention at a

third location at high tide;

Figure 6 illustrates the support system shown in figure 5 at low tide;



Figure 4 illustrates the support systemof figure 3 at lowtide; 30 Figure
5 illustrates the hydroel ectric turbine support system of the present

i nvent i orwato®/ashd3rd | ocati on at high tide; Figure 6 il PA3EP208H08%E
support system shown in figure 5 at lowtide; WO

2010/ 0695374PCT/ EP2009/ 008941 Figure 7 illustrates the schematic
representation of a base and vessel formng the system of the present

i nvention, beidige Dilsghts thoghehetic reﬁﬁ@bnﬁltiEﬁ ofi eas8and Veusdl fainag: the parespeEcCt | ve
vi ew of the ﬁrrangenent illustrat in fi e 7. Detailed description of
the drawi ngsaBresest BYEtiog beRg lirB‘*@Fl@gS\tB‘éro%ﬁgnyi ng drawings there is
illustrated a hydroel ectric turbine support system generally indicated as
(10), which is adapted to enabl e the deploynent of a hydroel ectric turbine
(not” showd) Kigyadallysypigea H%I?ﬂ?é?weo‘f‘e%ﬁg‘}l?éﬁ’éaf}gé@é‘ﬂt ‘%‘ﬁéfate HHEGHE h al so al | ows
the system (10) to be stored in areas of shallow water during |low tide

whi ch woul d ot herwi se be unsuitable for the |location of such a water borne
depl oynment system 15 The system (10) conprises a vessel (12) and a base

(14) mhlch ISerdiRGatbabhe { ghataabl e beneath the vessel (12) as described
in deta erernagr€r54¥ﬁgﬂ%y§%65@éctr|c turbine (not shown) may then be
nDunted to the base (14) and the vessel (12) used to transport the base

(14) and dltOu rl?ef nrremé Rodih § L];gc%%lbgn S"é) Jir%ﬂ%%@ Ehe?ei ig ﬁlust-xq?gd ¥ Efd%gélecgl:hﬁz&lfbililen the

preferre
support system, generally indicated as (10), which is adapted to enable the deployment of a

hydroelectric turbine (not shown) from a large number of onshore locations, and which also
allows the system (10) to be stored in areas of shallow water during low tide which would
otherwise be unsuitable for the location of such a water borne deployment system.

15
The system (10) comprises a vessel (12) and a base (14) which is locatable and retainable
beneath the vessel (12) as described in detail hereinafter. The hydroelectric turbine (not
shown) may then be mounted to the base (14) and the vessel (12) used to transport the base
(14) and turbine to an offshore deployment site. The vessel (12), in the preferred

20 embodiment illustrated, is in the form of a barge which is towed to the deployment site by a
tug or other suitable vessel, although it will be appreciated that the vessel (12) may be self

powered.

In the embodiment illustrated the base (14) comprises three legs (16) disposed in a triangular
25 array and connected together by a number of horizontally disposed tubular struts (18). It will

of course be appreciated from the following description of the invention that the base (14)

may be of any other suitable configuration, and for example may comprise more than three

legs (16).

30 The base (14) and the vessel (12) are designed to define complimentary coupling portions
which on the base take the form of a projection (20) formed at an upper end of each of the
legs (16), as illustrated in figures 7 and 8. On the vessel (12) the complimentary coupling
portions takes the form of sockets (22) which are preferably formed integrally with a

pontoon (26) of the vessel (12). The sockets (22) may of course be provided at any other



20 enmbodinent illustrated, is in the formof a barge which is towed to the
depl oynent site by a tug or other suitable vessel, although it wll be
appr eci atN¥0 20H4106933Ae vessel (12) nmay be self powered. | RCTHR2H9OIH hent
illustrated the base (14) corrpri ses three legs (16) disposed in a

triangular 23 BfAA08 of Sy bR bRGFY DS in BBl m%run%sfagﬁ At iy

di sposed t ubdt'dr s rse preciate om t he
follow ng desccﬂaept(tz)nnm oftdoerse bvpmmcmnd tohaitgn twhida tlmp;rejeéti@)s (Myvhee thefbagny

ot her suitabl nfigquration d. for 658410 n.three
| egs (16). d)%fﬁgroﬂélg[émf’ I‘?%‘St%{rwﬁitﬁ‘év‘?f@egzg{p?%? o erpgonggm)gaﬁgaoﬁketsfﬁ%laﬁee
conpl i ment aEcySni)ﬁ)ﬁ?thhth@gn Blﬁli’pbla(hﬂSre\lphetehld:)@ﬂ?;ieP@l abalafetr‘ata&ml drie td oipli6f tha
prolectlon 20 ornmed at anupere of e of the le

i |1 ustrated PEtipy glihe grojectipny (8¢ Wl?ﬂ@s%@?g%( 19y QlhgE sy |ﬂl??éﬁ?§$‘yd‘”g
coupl i ng porihé ?f@]’%cﬁ&ﬁ‘%%)tah@sé&étg'( ( 2 uﬁ@?é?ﬁte'i Wit Dhe Witk nﬂa@%e&ﬁ@f@é@-bh y

formed int egra y with a pontoon he vessel (12). The sqckets (22)
may of cour sEdg5eo f?ﬁWtH%BV‘éPfaWIS@PH%lulred ybmwwww&b%www&% on of

t he vessel %gtgm(m”p(g bbdifesH @{thgﬁka%gthgpder side thereof. The sockets (22)
must of courSe be positioned to align with the projections (20) when the

base (14) is brought into register with the vessel (14). The projections

(20) and l%oﬁq%ﬁ (2810 AL Ep&Q rdf@m&lpﬁaq 4ygeﬁnmethe%@gepqlg a%%fager(q@ Me

tapered as $rated intor the’5 1 oc on of
proj ecti ons defi@jedvb hinern qomllgmcﬂae'tfét \f(lQQ()ne amyerom‘rden psmpmlamhebmé}f@ negfy

gui di ng t he ersg uredlt l%e%g h.e v)assegtz )ag(%llfuesErgteé %12%%}.%&}423“(1 I%E%at Yﬂetbg O(qg)

anot her I'n"or o reduce recision required
when manoeuvmayrtg tb\hed tro\mieplaymsmcsfte bdneath ylst vesse{ 0Q). This propmiss the oystasn {19) one

anot her. 10 Tyrn then.to.the gperation. uppont t he
vessel (12) V}QHH’ iB&'g cgntre ohsravity apd Iepsiorg SthIfi?ng}ég il (ihmse naerlf/ln}&'% Wi th one
anot her, 1a3ndndndud@éihg thelsgsterh (169) Qaﬁﬁgl(\iélérs ﬁByadldﬁloﬁeWe@Sﬂ: beneat tast fid) wessel
(12) as illustrated in f]

Loopd Lo b detikey s et hEER el Mone) paLBimbige] o1 Sepae] 14 s dR yes

system (10) (M)tifmBuhtedbéRath iR \Qfsseg(fla)/ lahd prRgatlNQIcE K BeSirgitk iy Banlocated
stability, which is beneficial when 15 manouevreing the system (10

rough wat er €boyepang@esessidp fiomenwpedeck afthe yessp! higd Ty Alowsageege ) ta%aé'ab'%ch
that the turifie ke ﬁh?ma g IBMePEndeReRth &t \R5e! QQ) RAS®ing ¥ anWidiRedah& base

(14) is nounted beneat he vessel (12), and efably such that the
turbine 28 tondast mpetechecks irbecasing ot e dhsitysbiac ?%mfifﬁlouﬁlﬁ@r deck of the
vessel (12). This allows access to the turbine despite the base (14) being
| ocat ed underneath the vessel (12), allow ng for any nmai ntenance 20 or | ast
m nute checHs thepriferatamtiodinatiillugratedie Otdfrtﬂln@tfb@f:bﬂ% (h@mewﬁ‘eﬂw vessel t he

P! eerss, CTRSRRL Pk el R PRl e
exanpl e fr orika agjillaytrafed)in digutehé-4 Thevease! (12) wtmaiﬂm:ledl intofpogjtioreabole the bhkee
vessel ( ng) (Ilf) antlﬁge basg?ltﬁ w1ncrl11:[:(? 1nPoOI§ols'1[tf08 r&lrecqgl\%eneagq an%ausl ontact with the vessel

(12). The vessel (12) and the base (14) are then secured to one another by any suitable

means. It is however envisaged that the vessel (12) and base (14) may be secured together in

this arrangement while on shore, and subsequently deployed into the water as a combined

unit. However such a procedure would require larger transport and lifting equipment, and is

30 therefore less desirable.

Referring in particular to figures 1-4 there are times when the system (10) will need to be
retained at the quay (Q), whether for maintenance, testing, or some other reason, for

extended periods. During the time that the system (10) is docked in the water at the quay



25 (14), and the base (14) winched into position directly beneath and in

contact with the vessel (12). The vessel (12) and the base (14) are then

secur ed tWOoahw/@HBTher by any suitable neans. It is howlCEEP2DI083gEd t hat
the vessel (12) and base (14) may be secured together in this arrangenent
whi l e on shor d subhsequent |. | t - ed

ni ¢+ Fonever Qi TS AR W phF R b PubllE MR ReGBIRLIEY,
equi pnent , aN\dttelrat tBO qudysdf Kipwed basl :délsstraadotlhesysmrﬁ €y pﬂ@cdmaﬁasttloqaubraat to

figures 1-4 there are mes when t ee ret ai ned
at the quay E"@uay\@étaﬁéFh?“ﬂpg Wﬁlvﬁstsglrfé%)y aéld%?sggg(g)rfﬁpar%tfd '8ihe one (grﬁerr eqs6n,

for extended 1ﬂ16§tta®d§$he @Btbinr(SDO)tdﬂﬂletQuﬂjE(Q)hﬁlhng h@hsmstseaw(nga)iequstedmf@aeh in the
wat er at the g.oi ngdout

el 1 g ST el s arvel (120 il e Bioh (- Rnere il St iR it @ilie k93 g

2 illustratend &}@tew@bfm(ril&)drp%kecih@h nidais th&thd Y6@ini (00) vaill réfgin Guastel Q ,
and show ng the vesse and base (14) separated from one anot her .

Fi gure 1 il ldger enpuektq ﬁ@wsti)ét’eéﬁﬁl@@)to remaraglogt and sprporing the Basai ih thergre,
showi ng ade REhYARNIHRE MEPREle L Rdraidnd Her 4 ) -
Essentl al | y% aat(?h ?ﬁ@?ﬁﬁeﬁgﬁgé}ts t%\@é eur| %)el %\?vet i 1de t{ he s ??gl?nﬁ??ogw |1
not "dry outsamegerdén drsimgdow Fde Aghian there isadequt)clegrance b@wawhi: HessRlt( &) agéep
enough to.al % ! se
(14 ' nerd BaeBict PP ART pichlodsoh BRRL EnGLUERne0R, SHRPA M IR 357

i |l ustrates duneg spstigmwhidd)coald resal irsdamngk octhe sstenad(l0).ng | ow ti de. Again
there i s adequate cl earance between the vessel (12) and 10 the base (14).
Thus at such a location there is no risk of the base (14) fouling the
seabed (B) durhingnbwie figutes 3 whizt;lthe@gmtbrd(r(Bs*;athbwhratdmv:agcblotmiomhethsmsawm

(10). Turnin ow to f ures nd, 4 10) second
| ocati on at &J.Q \é\[ﬁﬁv (‘b??ysﬁeﬁn apgﬁﬁa‘“&“ ?tﬂg %‘é%k@ﬂ%“% h1$h tldZehown galtn t?%?alsquay
(Q during hidgfuatd deranaBBetagai the vvedl €13)and Heddequar Hoﬁflemrréfbnﬂgb@ﬁgmen t he

vessel (12) and the base Howev r r.ef rri.n fi gur e 4 stem
(10) is showhe atepHdOhss @)‘W‘ét RN ‘B’ét‘d‘?gﬁ“qﬂ‘ﬁ t‘BBémV(?ﬁsef Héy?f@ssel
(12) and bas(ﬁse((slgr) ar8 6o @ \Wonth &t vﬁ@fﬂn@@ﬁotﬁ‘értahd ong RNRERE(1 28 paktit dxpbdea or
vessel (12) partial I%Pexposed or raised out of the water. This indicates

that there iraiserut efifeiwatesnthisvadisaterdpittherais ‘tohﬁléfﬁPléli‘fd‘ﬁt%rﬁie?tB abihfsggrafing

vessel (12) ¢ qnéeiRivassaf {197 rdhdif ahER WRBSER: l(al-élél4E§&Ufe@%ér@§€n%at9%§ath and
20 wi thout the base (14) contacting the seabed at th . However

the syst &h (WiGpubthe biss (ph)eseipgtingrilessahediB) af thm{ag rﬁ@bj Hayvexpn tbwsxsw @asef (14)
L0 support ttﬁ'ee ¥ %§1%L’Cl{t%)ﬁ)ls &e@ é‘c% aﬂ@\@ 'i]he%%gé dl@j ﬂoysuﬁgor{ t'ﬁla bé’ssal{EZ)QﬁeréJﬁe

wat er, for exa e as | ustr ted in figure 4. In use as the ti'de recedes,
the wat er Iewﬁ@h partielindr fubig Osvzftthﬁw(tﬂ_loforSkmlﬂ}'a&jﬂ@qj@t@nn fisueie Inegsayths) of

the base ( 1A[ rTEes @E wa?e(t) tvgica%(ltw)dttlgpeséfgt%Ps(?@t&?onlg %%dps Emll%h gip (1??}51&2‘% e: he

further drop o he ¢ I'nul ng

| evel . The \Vibght) @fmetlhm cmeme;tewltl(tha)eamd (IB)nEh\ls ey pmest dlelfwaherdmm)fdw t he
base (14),.as the rtia expose o]

wat er . \fé?temt(ﬁgaf’sé)&% h(efgﬁ?tmélfngt(iﬁép ‘Sa‘%aéer(l e_L‘y ,and™'e té)¥|thﬁtvgsrs1@ g@g)o\%et ween
t he base (l%wﬁft@m’[tb@ez\t@l‘éﬁzﬁ|on(tHeZ)as<a¢1@) ahethie ge%ealhstpmrtbﬂlarortﬁhs/ elxp@addbj/ thehe
vessel (12 n a stabl 8‘5 manner, nafter,

allowing th rg;gpéqge\mt%rl oweyer, m?gﬁ (gﬁfo rl éfe (%%Cﬂncgt%e 1nter?ace belween the base

(14) and the vessel (12) are designed to bear the load of the vessel (12) in a stable manner,
as described in more detail hereinafter, allowing the system (10) to remain safely at such a

30 location during low tide.

By providing the vessel (12) and the base (14) with the increased strength necessary to
allow the vessel (12) to be borne by the base (14), the system (10) can be left at locations

which would otherwise have insufficient water depth, during low tide, and which would



30 location during low tide. By providing the vessel (12) and the base (14)
with the increased strength necessary to allow the vessel (12) to be borne
by the bawe 20M4)6953rhe system (10) can be 1 eft at | ocati @ns/Br2000/00889Ul d

ot herwi se have insufficient water dept h, during |low tide, and which would

therefore be unsuitable.f de t

si gni fi cant| yhe’lr‘%grfg’gélg%mttaﬁ f?{d%t’)@ym g’ ?q%“ﬁz‘y@t T cg% ftcﬁmw l%cr'teztlasr%s "0)
can be depl oyeabs df @utiorishewhich Ime@fystdramﬂg&artbedidp&)ysgtstlthamt(tﬂd)x)skdﬁrdamggd ow
tide. If the system ), Were no desi gn and 05|t ed at such a
| ocation dur'f sP’ﬁW&ﬁg ungg o8 49e ciﬁtp @gegﬁred]mﬁ%oc%’ls &'y "B‘git"h the 5
vessel (12) nbidotdiart bane 16cJaft)m a@uag lb@&idlats1g31f1ﬁdaﬂt&iahﬁ@@cc(ultﬂ&ccﬁﬁfol’bptlﬂlget he
full |oad of the vessel (12) as pr.ovi di 9 g £|C|ent
structuraf rVéfsa%?betﬁiémbacse%éswéglépftméaseéwacm@gthml togd gt thF &¢8Clt he
above mentiqpedhgbport functionality, the vessel (12) and base (14)

preferably 10 defined a number of coupling portions in the formof the
proj ections (20) and sockets (22), which enable interlocking of the vessel

(12) and bas \%éifl%s'pé%\aﬁgggtgﬁ?igh§sﬂgctgﬁi Iéxrﬁ@ée&é‘rﬁ% fAE %’s@élt(li‘gein@tbhééehi‘j%em”t

of the vesse In particular when ? out of
wat er. Thi s aghisur b alidvatmenhiened seprert frn@ipnaltpghaesses (2 andplase (1) prefesrdly ul | y

off the b %sedegg.ga%% N, 59‘!"%‘?9‘?*‘%%%1 aI"]i {gl,g f‘g@a the R @LHidn3 (ﬂB%hﬁ k&ﬂe@g 25 Ut on

slight angle orIzon S be carri
t he vessel (v]]ﬁ()h axadleﬁla&tk)c((ﬁng)of thervessal(12)ardibage ((lmthlekmuplumumtl@d them t he
is [a now

base (14), whe the vat er Refer.rin

to Figures s”%tﬁat rél%“t’%‘go eﬁ"é?ﬁtt'ib‘isse ﬁ%%asfﬁ He Pial el?r\gt GVENEOEL  (g) |
Slips whi ch ofitle vagsedere Malsleyisurey thatwhehadssel (nszedodsmoastﬂaeamﬁllytmgﬁully bffahe traaaﬂges
but make 20 pl oynment  of ystens relatively difficult, a i ch do
not provide (gf)s"(ﬁ éﬁfeéi OéIﬁQ/%tg‘c‘)g'ﬁ’f?ﬁtev%ﬁls\Rm‘E‘Hl 18 Sﬁgﬁﬁn@ﬁﬁ%&gkg‘?@f‘%ﬂ] ﬂwﬁfﬁ?
exanpl e fl18r HbWE APk 3BE AT cdBUtHhEREEE] OI2) bftEbdsé K@), orighsaudine (hfrehsyst em
(10) of the present invention gha% be deE]I oyed from and/ or docked at such a
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preinstalle t the free end 18) prior to low trde. The system
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accessi bl e ftiorlikeai Hioveevan de/ systspd )i of thegresehtentenken may be deployed from and/or

docked at such a slip (S) and at which during low tide the system (10) would be exposed, but

can be left free standing as illustrated in Figure 6. It may be necessary, depending on the

25 gradient of the slip (S) to position a block (B) beneath one or more of the legs (16) in order

to maintain a substantially horizontal orientation of the system (10). The block (B) could be

preinstalled at the free end of leg (18) prior to low tide. The system (10), including a turbine

if mounted thereto, can then be serviced while positioned on the slip (S) and during periods

of low tide. This arrangement will also leave the underside of the base (14) and vessel (12)

30 accessible for maintenance/inspection or the like.

The design of the system (10) in the preferred embodiment illustrated is such that when free
standing out of the water as illustrated in Figures 4 and 6, the majority of the weight of the

vessel (12) is transferred directly through the legs (16). The legs (16), and in particular an



The design of the system (10) in the preferred enbodinment illustrated is
such that when free standing out of the water as illustrated in Figures 4
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stand freel y, Quteof, i bEfhe Waltdpout requiring any change in the

posi tion/ orientati C}?l Jc])fg%ﬁe 1hgtsém( 14) fromthe position in which it is
normal |y stored beneath the vessel (12) for depl oynent purposes. This then
i ncreases, it r. i |G sti&mL4Q can be
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support of the Vess bvetheb n,the system.i aIIy or fully
out of wat erlocatlons Ecﬁ)}]&er%’é‘ie ﬁaﬂﬁha?%‘?yﬁg aE%Brpst?F‘tlcezifpﬂ& H&ccording to
claim1l iy which the base and 10 vessel are designed to allow the base to
support the vessel while the base is free standing. 3. A hydroelectric
turbi ne support systemaccording to claim1 in which the vessel and the
base are provided with conplenentary coupling portions. 15 4. A

hydroel ectric turbine support system according to claim3 in which the
coupling



portions substantially prevent the relative novenent of the base and vessel
when the systemis partially or fully out of water. 5. A hydroel ectric
t ur bi ne swppormo6s3s3t em according to claim 3 or 4 in whi eaTtEPe002@08%Lpl i ng
portions conprise at |east one projection provided on or forned integrally

with the base,and a conpl enentary socket provided on or forned integrally
with the vessefs g A hydr oel ectric turbine support system according to

claim5 in which the projection and/ or socket are tapered to assist in

| ocating the projectjon in the socket. 25 7. A hydroelectric turbine
support systlem act ‘?erlﬁftrfcotuaﬂ‘%ﬁ SHPRPTLY S Cﬁ“\Rﬁf“B%XtV Fﬁéglbfﬁ%téa“é%%?g @85 at

| east one | agrbafe wRRESIoRASht Sife; WiBhgeondheidh 8BS ndbife RisuppderabloNpt i Bh@vessel
coupling portions. 30 8. A hydroelectric turbine support system according to

claim7 i A Wvisineriesigeedia adow Bheagsdo S siangperptiythe yhrse! sharerthe hse apd | east
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preceding claimin e vessel is adapted to allow the turbine to be

mount ed to amistesupprotiallydr iyl aveobwater whi | e the base is nounted beneath the
vessel and supporting the vessel. 5

2. A hydroelectric turbine support system according to claim 1 in which the base and

10 vessel are designed to allow the basc to support the vessel while the base is free standing.

3. A hydroelectric turbine support system according to claim 1 in which the vessel and

the base are provided with complementary coupling portions.

15 4. A hydroelectric turbine support system according to claim 3 in which the coupling
portions substantially prevent the relative movement of the base and vessel when the system

is partially or fully out of water.

5. A hydroelectric turbine support system according to claim 3 or 4 in which the
20 coupling portions comprise at least one projection provided on or formed integrally with the

base and a complementary socket provided on or formed integrally with the vessel.

6. A hydroelectric turbine support system according to claim 5 in which the projection
and/or socket are tapered to assist in locating the projection in the socket.

25
7. A hydroelectric turbine support system according to claim 5 or 6 in which the base
comprises at least one leg an upper end of which defines one of the complementary coupling

portions.

30 8. A hydroelectric turbine support system according to claim 7 in which the base is free

standing on a lower end of the at least one leg.

9. A hydroelectric turbine support system according to any of claims 6 to 8 in which the

base comprises three legs each of which defines one complimentary coupling portion.



11. A method of supporting a hydroelectric turbine system conprising the
steps of: securing a base of the system beneath a vessel of the system

posi ti oniWg 2010068333t em in a body of waterltat a | ocati onP&U/ERRISIG08MHE wat er
depth varies over time; 10and allow ng the base to contact and stand on a
bottom of the body of water, and therefore support the vessel at |east
partially out of the water during periods of |ow water depth. 12. A net hod
accor di ng to 16! ai vk Hylireeteepiciteibing stprertsygps acfordidSprang pracedisg claimy mgvhitle base

to the vesse 0Si. tioni he base .of, the systemin.a b f :

| ocati ng thetl“%/égge 1S %dﬁgé\efg%taal Wl)tg%%;?bl?%ﬁoé)le r%ou%q%g? s u%oﬁggiéﬁ??%%@%gélsleel to
al | ow t he baseban nMessel behentibhe seceiraad sippgainpetic veR@1.13. A met hod accor di ng
to claim1l or 12 conprising the step of: securing a turbine to the base
once the base is secured beneath the vessel .

11. A method of supporting a hydroelectric turbine system comprising the steps of:
securing a base of the system beneath a vessel of the system;
positioning the system in a body of water at a location at which the water depth
varies over time;
10 and allowing the base to contact and stand on a bottom of the body of water, and
therefore support the vessel at least partially out of the water during periods of low

water depth.

12. A method according to claim 11 comprising the steps of:
15 prior to securing the base to the vessel, positioning the base of the system in a body
of water;
locating the vessel above the base;
raising the base beneath the vessel to allow the base and vessel to be secured
together.
20
13. A method according to claim 11 or 12 comprising the step of:

securing a turbine to the base once the base is secured beneath the vessel.



