A hydroel ectric turbine systemw th aligning neans Field of the invention 5
The present invention relates to a hydroelectric turbine system in

parti cul avoaosysd®m conpri sing a hydroel ectric turbine mouPea9nnsIas base,
the system incl udi ng neans to stabilising and/or orient the systemwhile
bei ng | owered, during a Lde. towards a d plo'nent site on the
seabed. 10 Background ofA ; i uphing syster with aligniuh fyea) *gl obal scale,
there is great concern surrounding the damage that the 15 em ssion of CO2
is causing to our environnent, in particular the threat posed by gl obal
warm ng. One of the major sources of CO2 em ssion is in the production of

el ectricity,rigQ otHedh@8tigcal e, through the burning of fossil fuels.
Electricity Ts however a compdity that has beconme essential to the
survival of the human race, and there are thus vast resources currently

bei ng expendggl ar&e%%n& étate%rt@%yat@em@@ﬁume gensy Al faRtulRL ggstgrant i ties
of 20 electricity wthout the use of fossil Whi l'e nucl ear energy is
one such aIU@nmmwmgéhywﬁskﬁSQEF@ﬂ¢é@umﬁéommbﬁﬁﬂb?%@@F@nwp@hgﬂﬁémﬁégat|ve
aspects of | I

oqui rod, . RoLRiEH e RONEE AR e D am I RPLA AR PR SuFPLELIO IS i
many prolchprgmngsﬁEoddmebﬁpéd around sol ar energy, w nd energy, and
tidal O these alternative fornms of energy, tidal power is arguably
t he nDst ttractive, given that tidal flows are entirely predictable and
constant, unlike wind or solar energy which are relatively intermttent and
therefore | ess, de %Pj?Ele 30 However, harnessing tidal energy does provide
its own chaﬁi@ﬁ%@@}iﬂﬁi%§¥?¥8ﬁlar with respect to the installation and

mai nt enance of tidal power generators, for exanple hydroelectric turbines,
whi ch by t hecugsyy Nadusien lobiinRalepdeat is Qe fcob@RE sifisindiag thodameag ihat the
relatively fast f{omtn tidal currents, and nore than |ikely | ocated q t he
seabed. ThesEedHdPh PQms 53USINg] tg AF |CRRHNMEN]: R PepicHap he, th éﬁ%p saba/ globa

conduci ve t Qysafify. Wkt SQBAIJutRE8f CHNEmission is in the production of electricity, on a

large scale, through the burning of fossil fuels. Electricity 1s however a commodity that has

become essential to the survival of the human race, and there are thus vast resources
currently being expended in seeking alternative means of generating large quantities of
20 electricity without the use of fossil fuel. While nuclear energy is one such alternative, most
societies are uncomfortable with the negative aspects of nuclear power and thus other more

desirable solutions are required.

Renewable energy has thus come to the fore in recent years, with many projects being

25 developed around solar energy, wind energy, and tidal power. Of these alternative forms
of energy, tidal power is arguably the most attractive, given that tidal flows are entirely
predictable and constant, unlike wind or solar energy which are relatively intermittent and

therefore less dependable.

30 However, harnessing tidal energy does provide its own challenges, in particular with respect
to the installation and maintenance of tidal power generators, for example hydroelectric
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. These conditions are

significantly inhospitable, and are not conducive to safe working conditions. The
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installation of a base on which such tidal turbines are nounted has

conventionally taken the formof the sinking of a pile into the seabed, on
whi ch pi Iwoaotuskisee or secondary frane carryi ng one or POCDMEP2409/0b89A€S can
then be | ocated. However, the sinking of a pile into the seabed in an area

of high tidal flow i onsi der abl | ematic an eneral | y a .dan us 5
operation. | ‘ﬂStﬁlea °p Pg%gasg °8 ﬁvﬁ‘f“i%csé{%t{ ﬁ%ﬂ)ulﬂflp vg an ”“g?‘ig*i‘ar% § Oré‘ffﬂ?{%nr?g?ﬁ? akgrrﬁght% be
transport ed fofmanthe QipRiInglo€d pat intdhe Séabed, oh whithtpile laatirbtie or Sécgndaiy frame | y
increasing the conplexity and cost of the operation. 10 Su ry, aof the

| nvent | on ACEEYMERGe PbMateHIbEES SEREE bedpeasth HPue@hihy VR porPicbied™ o
provi ded a hyghcaeh echrieh 6f ki REANEoSNS ERRIIERAPR PrUlAEatR dBATEncANY JRARG 0T
aligning the base into a desired orientation with respect to, and whil e

suspended % rePegtion. by additign, signsfiepedrilingang pilingeawIPMgR HE e HARPPEcIased ve.
Preferably, Jjagdld: Haisho of‘ﬁﬁ%tﬁﬁ,@t{i%ﬁtlﬁ#nc#eﬁﬁ% th@R6mple ity 4 Bi@frarcabl y,

the aligning neans conprises a plurality ©o ins. Preferably, the base
conprises a qewtianity of | egs on which the base stands when on the seabed,
at | east one of the legs having at |east one fin extending therefrom 25
Preferably, the aligning neans are arranged to effect displacenent of the
base into a desired orientation with respect to, and while suspended i n,

the tidal,flow. Pre {ahrabl}{. t he base conprises a nount which is shaped and
. S 10 Summary of the invention ) .
di nensi oned io—mwr-a—hyn"%oel ectric turbine. 30 Preferably, the system
conprises a hydroel ectric turbine nounted on the base. Preferably, the
aligning neaps is arr ed t ient the .si‘emsuch.(fgat the turbine is
perat i vely S PUTEe A TR OHS: oi PLEETBh T TPRL T RO IRt

system comprising a base and means for aligning the base into a desired orientation with

respect to, and while suspended in, a tidal flow.

15

Preferably, the aligning means is passive.
Preferably, the aligning means comprises at least one fin.
20 Preferably, the aligning means comprises a plurality of fins.

Preferably, the base comprises a plurality of legs on which the base stands when on the

seabed, at least one of the legs having at least one fin extending therefrom.

25 Preferably, the aligning means are arranged to effect displacement of the base into a desired

orientation with respect to, and while suspended in, the tidal flow.

Preferably, the base comprises a mount which is shaped and dimensioned to retain a
hydroelectric turbine.
30

Preferably, the system comprises a hydroelectric turbine mounted on the base.

Preferably, the aligning means is arranged to orient the system such that the turbine is

operatively aligned with the direction of the tidal flow.



According to a second aspect of the present invention there is provided a
nmet hod of deploying, in a running tide, a hydroelectric turbine system the
met hod coWpProEVMgs3dhe steps of ; 5 positioning a depl oymeei/BPe@9edssand t he
system above a depl oynent site; lowering the systemfromthe vessel towards
t he depl oynent site; utilising the tidal flow of water past the systemto
achi eve and/or maintain a desired orientation of the systemwth respect to
]E|he tidal flAwordi} Brastanadlabpect dfftiee predehoielventiopthesds protvided aineghddied t i dal

ow of water past the systemt ffect and/or maintain stability of the
systemin tHE’PE’iYHl‘ﬁi inga THFINGHGE & Py P?‘?Ct‘i’%ﬁ‘ﬂ?ﬁeﬁ'ﬁt&m@g’ﬁﬁ?eﬁ éiscf”WpHS‘f’%glessfegf) of
| owering thefsystem utilising |owering nmeans which pernmt the systemto be
di splaced into a desired orientation, relative to the 15 direction of the
tidal flow, Resideringpdeplpymens esselgnd thiesystemabr agsploymaivitiy past t he

system Prefigrablaine HARNREAAL CHIPIMWIRS 1M deBW;(yngnttsh@_ tidal flowto flow
past aligning nmeans on the system such as to effect di spl acenent of the

syst em i n orulidising thegtdabflaw sEwatprpast the pystant totaplicpandiormaintain p desheet to t he
tidal flow. o%Q, aﬁ&f@ﬁgﬁé}g%n}\bg}] ‘%ﬁﬁ&?mtﬁ&mﬁ hsgs a base and a hydroelectric
t t i

t ur bi ne nountabl e on ase, e nmethod conprising the step of securing
the turbine to the base prior to lowering the systemtowards the seabed.

10 Preferably, the method comprises utilising the tidal flow of water past the system to effect

and/or maintain stability of the system in the tidal flow.

Preferably, the method comprises, in the step of lowering the system, utilising lowering
means which permit the system to be displaced into a desired orientation, relative to the

15 direction of the tidal flow, under the influence of the flow of water moving past the system.

Preferably, the method comprises allowing the tidal flow to flow past aligning means on the
system such as to effect displacement of the system in order to stabilise and/or orient the
system with respect to the tidal flow.

20
Preferably, the system comprises a base and a hydroelectric turbine mountable on the base,
the method comprising the step of securing the turbine to the base prior to lowering the

system towards the seabed.

25 Preferably, the method comprises utilising the tidal flow to orient the system such that the

turbine is operatively aligned with the direction of the tidal flow.

Brief description of the drawings

30 Figure 1 illustrates a perspective view of a first embodiment of a hydroelectric turbine

system-according to the present invention;

Figure 2 illustrates an alternative arrangement of a portion of the hydroelectric turbine

system shown in Figure 1;



25 Preferably, the nethod conprises utilising the tidal flowto orient the
system such that the turbine is operatively aligned with the direction of

t he tidalwDl2ow/oeBispef description of the gdrawi ngs 30 FiPGuAEP2M@I0D894$t r at es
a perspective view of a first enbodi nent of a hydroel ectric turbine system
according to the present invention; Figure 2 illustrates an alternative
arrangenent of a portion of the hydroel ectric turbine systemshown in
Figure 1; Hiiguee iBusirhlets pérgieesveavipe b psednd/entidenenddf ahwiecderdricemtbmdi ment
of a hydroelectric thll‘ bi ntg slystem according to the present invention; and 5
Figure 4 il INSEPZELEdng [pape Bssst Paeo8ui sk "a portion of a hydroel ectric
turbi ne system according to a third enbodi nent of the invention. Detail ed
description of the drawi ngs 10 Referring n,owfto Fi gtrure, 1 %f, t he
acconpanyiond ' @¥adiltigaates mBFEPEEUVE Vigw ot # BRTEEN & & tASYelHISIR S S a

hydr oel ect rigcdidbich @ iashBoiarQsdhdidvd@iohhe present invention, generally
i ndicated as 10, which is designed to be |located on the seabed in an area
of high tidal flow, in order to effect the hydroel ectric generation of

el ectricity. The system 10 conpri ses a base 15 12 which is adapted to carry
a hydroelectric turbine T thereon, which turbine T may then form part of

t he syst em 1Detailed degesipborhefdhadmawingp | ustrated the base 12 is triangular in
plan, altfyough it will be appreciated fromthe follow ng description of the
operation of the system 10 that the shape of the base 12 is not limted to
bei ng tri anqRdfaripg and toBiguted odftheanyorgpanging sitawtiagsl thefeos ustrdtedm fitst al so be
appr eci at ed tq)aEi'nE rrllf th%drd(r)e e%gltcrti intel'slrstgei:nrq]e -I(;r&ir? t%%hemléls%kpﬂv&@iozo e%hrgllbase
12 may be ofen}slrgi’yl O }Tye ¥ RECSASE" 12 s ] pai F 0 -t eral
beans 14 extirdicitedashi®r weieh iswdesighed ts ba ldcetad oh @rrvedd ireacdreagdxgloidat Hewpase
12 being def.iined by a foot 18, between.which the beans 14, 16 extend. The
oot 18 may BEELIR6rY RORu oplesiia 5 HaUH SatFrE Y o e aBEL  RRGS e, of
25 rrg rrangs ﬁElQ}E»Shiclﬂ'ib adekw@ial 0 1a~aﬁayy<hﬁelmd@tnb ugi_‘ineem meg:‘dld%l,t\albl:}ewﬁc&iﬁﬂ in?& tlel’nd

conbi nation of materials, and in the enbodinent i|lustrated is forne
primarily offOrmBit srthgsysiem 10ra thssmbodmenpylupteddg base 17 Hageis 1 Howor der
to all ow r epghbuANWANbelBpledicRIBRM B fd1BAinG HR]pti6 R BPME i dnNE RO stem

10 that the shape of the base 12 is not limited to being triangular, and may be of any other

suitable form. It will also be appreciated that the hydroelectric turbine T to be mounted on

20 the base 12 may be of any suitable form.

The base 12 comprises a pair of lateral beams 14 extending between which is a rear beam
16, each apex of the base 12 being defined by a foot 18, between which the beams 14, 16
extend. The feet 18 may be suitably designed to be fixed to the seabed in any number of

25 arrangements. The base 12 may be made of any suitable material or combination of
materials, and in the embodiment illustrated is formed primarily of tubular steel. The base
12 may be modular in nature in order to allow repair and/or replacement of individual

components thereof.

30 The system 10 further comprises a mount 20 secured to the base 12, and which is adapted to
receive and retain the hydroelectric turbine T therein. The mount includes a pair of uprights
22, each of which extends from a respective one of the lateral beams 14, and a split collar 24
supported on the uprights 22. The collar 24 is substantially cylindrical in shape, and in use

receives the hydroelectric turbine therein, which may be secured to the collar 24 via a stator



30 The system 10 further conprises a nount 20 secured to the base 12, and
which is adapted to receive and retain the hydroelectric turbine T therein.
The mountwprrelogessda pair of uprights 22,5 each of whi chPEXEPR9/0089%M a
respective one of the lateral beanms 14, and a split collar 24 supported on

the uprights, _22. The |l ar 24 is substanti al li ndrical..i hape. and
in use recei(g%tss}l?ﬁg) ﬁlgﬁrtggql%e(:tlxrgabn 1? ‘G’? L|)enaeDp feﬁlea&e\giﬂ?]%{ t%‘%&‘ﬁgﬁ%?e%qeoﬁgg@ﬁ? ed to
t he col | ar Zdervlyadnaesingil©sf a heuhhnisth dowrseuping tahebineg tdihadaseAgaami theé meinktl20be

appreciated that the design qf .the unt 20 is .merel ne ex | e of
mechani sm fd}“ayzléec‘iflap%ﬁt & %%Ef?@f’ fRzmy 5%@“‘88 ‘@eiﬁﬂgﬁﬁﬁttﬁeesyﬁtﬁﬁﬁrmﬁgesﬂ“?é'&?gbe of
any ot her suutiibbewh@rmduntdd dnhike @abadh MaRuditdl WSt Laf e Hakel 53hstidme10 i S
desi gned such that when nounted on . the seabed, a | ongitudinal_ axis of the

h
base 12 sRoutbstywially aligned suthitha diseetion of fidal NVt #f thedepipvimsat §ilgn T8F M0 ¥ | ow

at the depl qyieRte tehRd id ReMBURe Kb hydfoeldBicaiBIR dpetiBNhethd SirQtisesf dd f ace
the hydroelectric turbine directly into the direction of tidal flow, with

the base 12 flaysatiddhopase hlosatgheritheppabedyst em 10 is i ntended to be | owered
to the seabed froma barge or simlar deploynent 10 vessel (not shown), for
exanpl e using a nunber of |lowering |ines connected to the base 12 and

| oner ed vi a Wiensgsiers 10 ionendrd tobplawensiip theessahsll fronsa brsed ¢reieidar lbploement he
areas in i L Y. i L i i dal
l ow whi oh ErshaS: SEFRF RrfathieisRE AERHRER iy B ARAARAL (ARG 12
surface of tdneloemed iawirchegfran tiehjeployméntonssal. Vessaltiohaivbods thdrmeasaabed i n

such high tidal, flo i S,extre ifficult, .and will 15 nerally result

i n undesi red”qﬂf)}{/ti]ﬁé%?e"%z%ﬁ'ﬁgge é;e}%!(’&ﬁ(?m;l; %esaé?ﬂslogﬁ ngortf\éﬁ%lfd% & ho jeen%:bto.dy This can
result in tahfficuldgotking dvaditioneisotiben argl hesmdthe quifaeer theRea. dojveting aanbiecti n t he
case of a hydroelectric turbine, whi .mus e accurately.aligne ith the
Tl T ow TERS R e Yergs P aBd Mo yih Foa A5 SR Ep Ry SiBeuRent W ¢ ur bi e
Wi th respgctgeh@allyRsili ihealdsasd Abvémdhabuch lao¥pinhEsscRRELA bOmE Bjedth@hiseabi ne
onto the seabed. 20 The system 10 of the present invention overcones the
above- nent i SR paglng AL thylinss Beingiiied talowghibagbisetasrd, ithe ﬁaéepg?m of a pair

of fins 26 nRUREREturbie WRSEmid be altlrdidly RRdrel Guth e el AHE] 0@ ntagafwar dl y
fromthe feef 18 mounted on either of the rear beam 16. In the enbodi nent

i |1 ustrat ed extiemely difiogt tgcarreqtiy origpttheturyneayityiesreciiorthe dirrstipnefgidelidehal
axis L 25 Ofwﬁeﬁffaoé}ﬁl&ﬁn%t%et%ﬁ@oﬁt@%s@ﬁaeh.ﬂt0 the tidal flow, the fins 26 act

as rudders providing stability to the base 12 and al so effecting alignnent
of the ba@%e 12 with respect to the tidal

The system 10 of the present invention overcomes the above-mentioned problems by
providing aligning means in the form of a pair of fins 26 mounted to the base 12, and in
particular extending rearwardly from the feet 18 mounted on either of the rear beam 16. In
the embodiment illustrated the fins 26 are substantially aligned with the longitudinal axis L
25 of'the base 12. Once lowered into the tidal flow, the fins 26 act as rudders providing
stability to the base 12 and also effecting alignment of the base 12 with respect to the tidal
flow, forcing rotation of the base 12 until the longitudinal axis L is substantially parallel
with the direction of tidal flow. It will of course be understood that the orientation of the
fins 26 may be varied in order to achieve a desired orientation of the base 12 with respect to

30 the direction of tidal flow.

In the embodiment illustrated the system 10 is intended to be lowered to the seabed from the
deployment vessel with the rear beam 16 defining a trailing edge of the system 10. This

means that the forward tip of the triangular plan of the base 12 points into the tidal flow,



flow, forcing rotation of the base 12 until the longitudinal axis L is
substantially parallel with the direction of tidal flow It wll of course
be under sWOQd1% 188339t he orientation of the fins 26 may be&CTaPRed/0D§4br der to
achieve a desired orientation of the base 12 with respect to 30 the

di rect f ot di || d th i
it onded 1t o %t 5 el sl RMEERRACHE I his PP EDERAL SRR Sl 5

rear beam 16n@beéﬂféunmg bathtih @drink Bgstad@eng)éndtdﬂmmgshemsﬂa&10|‘1|mtBe tidedfiswt Aa¢ t he
forward tip the triangular pl.an of the base .12 0|n

flow, with f?fﬁé%a\“fi ofpourserhe pogtipnediaf FWg“'P“rfg?ﬁaP‘Hb F%‘%PP e”leH @%Si‘o?eﬁon
the pair of ﬁdsgﬁotgﬁo@{)%@tedtamhatﬁmgegjfect| ve, both in terns of
stabilising and orienting the system10 in the tidal flow The fins 26

coul d of Gourse be positioned at any other |ocation, or supplemented with

addi tional fypg &aﬁtlo%m\e@}esmmﬁ@mﬁh%m i1ReDBS RindiRo endrgl tEMRIaEM0 Of
the present |nvent|on therefore utilises the kinetic energy of the tidal

flow in orden ordsr tedioth satilisieland eorsastly eent drersystemrl D @it it lewessddtodh? 10 as it is
| onered fror, lo?ﬁ%t%é&?ﬂ%)w\&%§ seéb%&a&ﬁéalg?ﬁlrgmpse% thy?@m%f'tg@ o fTr@NS, 1IN

the form of t e'pair o I ns be passive as they utilise
thi s kineti 26emey grﬁre(ﬁdrebheaSBWdaat they owsaghlaklgdwre@ergyw dfe tigelndew poa guEsgi de

the abov el 0 té)logvgretg p];cij\: n(ﬁ: tgx Ogl)%kull: h%gté(;nte nc 10@%%?qp&/ﬁpﬂeﬁa%ﬁ%c{a@gttha@g%tlv\é €

al i gni ng nean cou or exa or m of
one or nor e ghigoipg hleensypotwaden) qoeldshe uaﬂlsnd for axaprpdem th@foerthéotxe @ﬂmore

stablllsatlonadorlentatlon of . t in

Sianl i o Henlsrva g don g B BEohE Tt et B Bl S upREFtE Syadh Fo |
system 10, antn®emgnovdiad inartsial isideHvat e, tm@mdutdladﬂso bmhvbhmkt antie system 15
10 will reside for etx%ended er| reli b|||t (ci)f such ,actjve

al i gni ng rreafﬁglpL"éﬁYﬂ %S%fF?“P g"r‘ﬁ‘étﬁ’ﬁig W‘ﬁgr %8 EP%S '3 @1%}%%&;@@

hi ghly efifsecttoiwifl réidedbi é)@erﬂ?[@@ﬁcﬁnoﬁ@rthéﬁéﬁatﬁh’@foeEﬂcﬂ;actw-Euilh@hlﬂg nieawy doQldFbiegr e 2,
the rear corner of the base 12 is shown, in which the fin 26 |r§ 20 shown

mount ed in dSS§Fi GRRATSIYE IS0t 2 pewieyebhighisdrey agdeyan Y et e pe{iiben t he
upper edge ofy the fin 26 and the top of the foot 18. This is to prevent the
fin 26 frompiercing or otherw se damagi ng the barge or simlar depl oynent

vessel (not shown), used to deploy the system 10. The system 10 is intended

to be towed ﬁu%lg% P& td dﬁgmrz %@9&9%{@&%&5&%@%@@% iPERRALR #:%s is

depl oynent vess owered away from the underside of the 25
depl oynmer?0 \ﬁBS\SQmOuMmd?&GIIgh@ diflatsathosifiensyharebypegap iiclaft fetwyen e upprs edge

rel atively hgqfferhn%nathtﬁqu,goﬁ%g%@gﬁfg ik EL§§ gre@gﬂ' @ﬂfﬁ fraig 3cin

possible th he 's ower e neven rom neat%gt he barge,
whi ch coul d aotleswist danmgmwhe)bargmmsimﬂartdhp:lofmﬂs v%eldomsac\vhhgsetih@dtmaha de

o1 D185, bOIRE LA 0P L ReF B S0F Y FERGRL PRy

beneath the deployment vessel, and to be then lowered away from the under81de of the

25 deployment vessel towards the seabed. Thus, in particular given the relatively harsh
conditions present at these deployment sites, it is possible that the system 10 may be
lowered unevenly from beneath the barge, which could result in one or more of the fins 26
contacting the underside of the barge. By lowering the fins 26 slightly beneath the upper
edge of the feet 18, such an occurrence is rendered extremely unlikely.

30
Referring now to Figure 3, there is illustrated a second embodiment of a hydroelectric
turbine system according to the present invention, generally indicated as 110. In this second

embodiment like components have been accorded like reference numerals, and unless

otherwise stated perform a like function. The system 110 comprises a base 112 which is



Referring now to Figure 3, there is illustrated a second enbodi nent of a
hydr oel ectric turbine systemaccording to the present invention, generally
i ndi cat edwa0016953bn t hi s second enbodi nent |i ke conpon@acTEPR@9M0LIeEN
accorded |li ke reference nunerals, and unless otherwi se stated performa

li ke functio T. ste 110, conpr.i esab chis, for dfroma
pair of |at e{flﬂvedgte(ﬁﬁépﬁliﬁ léttgf‘f‘rlug%at%gdl 1%5?9&5&% ﬁf}wg?nn iélsraergzr" cal 191 62 MEach
apex of the dpagefthd Based12afderingl hyya fof DIGL A]lﬂaSugtﬁddtlﬂmsghed]@ﬂi useltheigtsteat ed, in

use the systemll woul d  be owde with a nt for s n

hydr oel ect rid0% breprevided v aB’Q’s"ét SECYTY YH{O&FWI%W t“ﬁéll @3@% 1%. s
The syst em 14 QohdisdrthstithecQbiRmi19es al i gning means in the formof a pair of
fins 126 which are nounted on the rear beam 116, and which project upwardly
and rearwardly fromthe rear beam 116. In use the tidal flow of water past
the fins 126rpuid Lieq 16 hRAREENY: rlséseﬁénﬁlgmglllsqmthetfhﬁﬂof Daif &MSQ@@RVhwﬂ%rJ I'ns
26 as positioned on the system 1l first enbodi nent. 10 result
the fins 126nefntednm th@@@h@a@rﬂﬂécﬁmdévhlcwrpjlectb@wmyr@frﬁ@@'tardbefrpm thq B | i si ng
and orienti S i Ofesl i dhienk ! OW.
Referring tg&&&gﬁ?eyﬁ&g eégdgl 1?Ms&lgﬁvust E{tg%lﬂgg?% b%% ca é|}r(r)\9nesg ta

hydr oel ect r i tbart the Bbweas yist farm 26ge pesiadrie o i saaeredoaé thzf@st embodihiest. tAd a d
enbodi ne | i ORpPO. have ,a 15 b ace d li rence

nurmer al SnltO suttﬁef;%)s {(%%hefhvc\ansgceond egll%o merétr»}ng%m a ?f{ze(e%? %m Slt(a%llfS? I_ang

shows only arjeatiig the swtent hE)\aﬂtltesmtuo\tl& direbtich ofeiibl fland i n part| cuI ar shows
a nount 220 to which a hydroelectric turbine T is secured, simlar to the
arrangenent of the first enbodi ment descri bed above. 20 The nount 220
conpri ses a pdkrfingto El@uﬂeghﬂlSreZQﬂluﬁfﬂﬂedHIhiraémMmblﬂto@aWdhﬁEleéthetLtrlblh&)i ne Tis
seated. The system 210 furt her orrprlse i,.n ans in the formof a
pair of fi nssy%tﬁ‘@ garrelly prdseisd s lroonlfllﬂﬂéa‘b‘ |eF“% ﬁa“lgib'i' ﬁPglp?‘f?tsq‘ﬂéj%?%? % he

tl dal flow ofeenBdcBfde®aRd refdiérRe RQBEhIsOMhd@hlebd\Gth& Wide 8ted HrfoRY a HRe fudStson.
turbul ent than the flow past and around the base 212 of the system 210. 25

It will of dogired shevsgspy epertieref thpalferaative pmbeimeinanddy PrécApeEAt ed by

utilising a gampbaRbLvAHRcHS hjdhfele%mvtﬁrb%ﬁt is QO dPQRIith BN drhgdi&t 8f thgni Ng
means. The aligni ng means ray be | ocated at any ot her swtange | ocati on,

and may be dirstampo tdesgritedlBbavef orm once capabl e of stabilising and/or
orienting the system when suspended, or being |owered/raised, 30 in a tidal
flow It will thus be appreciated that the system 10, 110, 210 of the
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which project from the pair of uprights 222. Again the tidal ﬂow of water past this position

of the system 210 may be less turbulent than the flow past and around the base 212 of the
system 210.
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It will of course be appreciated that the invention may be implemented by utilising a
combination of the above mentioned positions for the aligning means. The aligning means
may be located at any other suitable location, and may be of any other suitable form, once
capable of stabilising and/or orienting the system when suspended, or being lowered/raised,

30 in a tidal flow.

It will thus be appreciated that the system 10, 110, 210 of the present invention, and the
method of deploying a hydroelectric turbine system according to the invention, greatly

simplifies the deployment of a hydroelectric turbine onto the seabed. This is achieved by



stabilising the systemas it is |lowered towards the seabed and conversely
when the systemis being raised fromthe seabed, for exanple, for repair or
repl acenawo 20989 st em and net hod of thesinvention avoiPOdTERAVI008P4DT
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aligning nmeans conprises a plurality of fins. 15 5. A hydroelectric

turbi ne system according to claim3 or 4 conprising a plurality of legs on
whi ch the base stands when on the seabed, at |east one of the | egs having
at | east one fin extending therefrom 20 6.A hydroelectric turbine system
according to any preceding claimin which the aligning nmeans are arranged
to effect stabilizing the base while suspended in the tidal flow



7. A hydroel ectric turbine systemaccording to any preceding claim
conprising a nount which is shaped and dinension to retain a hydroelectric
turbi ne. 2O 20B/062853Rydr oel ectric turbi ne system accor di n§CTEPANY/0p39¢Eedi ng

claimconprising a hydroelectric turbine nounted on the base. 9. A
hydroel ectri ¢ turbine systemaccording to claim8 in which the aligning
nmeans 30 is ged to orient the systemsuch that the turbine is
operatively aligned with the direction of the tidal flow. 10. A method of

deploying, in a running tide, a hydroelectric turbine system the method
conprising the steps of; positioning a deploynent vessel and the system
above a deplyment gaity@ioelcoMRtirBHelsiigerd YohgiBider 08¢ il ness 6dr atigvag ds t he
depl oynment site; 5 utilising the tidal flow of. water st the systemto
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the tidal flow 11. A nethod according to claim10 conprising utilising
the tidal flow of water past the systemto effect and/or maintain stability
of the systémin tha hydeglecticaygbing@ystan accarding HGHIEA dbMdiHdhe JIeBINgiMEAD or
11 conprisiquﬁEQ&the step of lowering the system utilising |owering neans

whi ch perm t e systemto be displaced into a desired orientation,

relative to the direction of the tidal flow under the influence of the

f1ow of VY%t o movi ng h%%?oteletcpl% t&r%ﬁl%%pgten:l'gccording to ¢laim 1 or 2 in which the aligning

means comprises at least one fin.

4. A hydroelectric turbine system according to any of claims 1 to 3 in which the
aligning means comprises a plurality of fins.
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5. A hydroelectric turbine system according to claim 3 or 4 comprising a plurality
of legs on which the base stands when on the seabed, at least one of the legs having at least

one fin extending therefrom.

20 6. A hydroelectric turbine system according to any preceding claim in which the

aligning means are arranged to effect stabilizing the base while suspended in the tidal flow.

7. A hydroelectric turbine system according to any preceding claim comprising a
mount which is shaped and dimension to retain a hydroelectric turbine.
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8. A hydroelectric turbine system according to any preceding claim comprising a

hydroelectric turbine mounted on the base.

9. A hydroelectric turbine system according to claim 8 in which the aligning means
30 is arranged to orient the system such that the turbine is operatively aligned with the direction

of the tidal flow.



13. A nethod according to any of clains 10 to 12 conprising allow ng the

tidal flowto flow past aligning neans on the system such as to effect

di spl acerneot20mfoep3ze systemin order to origent and/ or st &biTiEP2z@9bsd46yst em
with respect to the tidal flow. 20 14. A nethod according to any of clains

10 to 13 in ich th em conprises. a .bas n hydr.oel ectric turbjne
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di rection ofjolyBgnd thél@dfstehl P¥ the vessel towards the deployment site;

5 utilising the tidal flow of water past the system to achieve and/or maintain a desired

orientation of the system with respect to the tidal flow.

11. A method according to claim 10 comprising utilising the tidal flow of water past the
system to effect and/or maintain stability of the system in the tidal flow.
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12. A method according to claim 10 or 11 comprising, in the step of lowering the
system, utilising lowering means which permit the system to be displaced into a desired
orientation, relative to the direction of the tidal flow, under the influence of the flow of
water moving past the system.
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13. A method according to any of claims 10 to 12 comprising allowing the tidal flow to
flow past aligning means on the system such as to effect displacement of the system 1n order

to orient and/or stabilize the system with respect to the tidal flow.

20 14. A method according to any of claims 10 to 13 in which the system comprises a base
and a hydroelectric turbine mountable on the base, the method comprising the step of

securing the turbine to the base prior to lowering the system towards the seabed.

15. A method according to claim 14 comprising utilising the tidal flow to orient the

25 system such that the turbine is operatively aligned with the direction of the tidal flow.



