A hydroelectric turbine system with aliening means Field of the invention The present invention relates
to a hydroelectric turbine system, in particular a system comprising a hydroelectric turbine mounted on
a base, the WR/HERMing means to stabilising and/or orient the system WATEB2IAY AN Ered, during
a running tide, towards a deployment site on the seabed. Background of the invention Currently, and
at a global scale, there is great CRNGR &P IS, slamag ehthRiing: Weeaiiission of CO2 is
causing to our environment, in particular the threat posed by global warming. One of the major sources
of CO2 emission is in the production of electricity, on a large scale, through the burning of fossil fuels.
Electricity is however a commodity that has become essential to the survival of the human race, and
there are thus vast 5e0§qH£QS§egH5§1ently being expended in seeking alternative means of generating
large quantities icity 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 desifgRlgsQlHfipReais rerkised RoMRWRGISARSNEY HARMUS saMmAake thgder in recent
years, with many projects being 25 developed around solar energy, wind energy, and tidal power. Of

these alternativEBIRHSBF BREFHREIBRIEF SUREE RUYGABR ARE Ji RIHRAVE I8 3Lt HRial flows are
entirely predictafitidisia € anstantielike sysranor sitdare grpdogyerel)j durdig selativiedytilieowitant and
therefore less dggquagﬁﬁl QOquevegéglarnessing tidal energy does provide its own challenges, in
particular with resBegtI?o t

e ins a}fl%ﬁ%n and maintenance of tidal power generators, for example
hydroelectri€Xturbines, 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

on which such tigei et 2
the seabed, on which pile a turbine or secondary frame carrying one or more turbines can then be
located. Howevelrthetsinking dfagieainicatbietbaabe d:inaaraeanofunghridiad filoevdsncarsitaralily
prOblematicl%ndegl?sré%r? ”(}/f %g)azml ecra%%%g to our environment, in particular the threat posed by global
warming. One of the major sources of CO; emission 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

CONFIRMATION COPY



5 operation. In addition, significant drilling and piling equipment must be transported to and operated at
the site of installation, significantly increasing the complexity and cost of the operation. 10 Summary of
the inventioWREAWWEIERFId a first aspect of the present idvention there is prRGdEeP2003/098%ectric
turbine system comprising a base and means for aligning the base into a desired orientation with
respect to, and yRilgiguspendestéromviidel Sa 1ilial Riefaesbly, thamlig hingeanoitpastivethe
Preferably, the aligning means comprises at least one fin. 20 Preferably, the aligning means comprises
a plurality of fin?.logpe g}%%ﬂ/r}lﬂﬁl@ Brggé’a:eolrrhtﬁrﬁg%ge% Sﬁjroaﬂifé% &1;[5 &U%H}&?rtﬁ%% %Ogéys ands when on
the seabed, at least oot thenegsthbvicscat teasbohediedextindimer thiereifnbmg 36aRméfenttbilys the
aligning means grg,giranged o aieat disPRGENRBRGLINE HAREUAA JaRIed QURDIAHAN Wik respect

to, and while suspended in, the tidal flow. Preferably, the base comprises a mount'which'is shaped
and dimensicheeP@satiaainaddgiionl scrifcarbiilinpapdgrdihiutrp e botipseeded Wyaibelectric
turbine mounted,pitdha hase s starabivadbe, alignienmerdreisias aealehiIRIigahth@SYsTtam such that

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

10 Summary of the invention

According to a first aspect of the present invention there is provided a hydroelectric turbine
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 method of deploying, in a
running tide, a hydroelectric turbine system, the method comprising the steps of 5 positioning a
deploymentWOs¥dPARSe system above a deploymensBsite; lowering the sPSEEPHEIM R dessel
towards the deployment site; 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. 10 Preferably, the method comprises

utilising the tidal flow of water gast the ?/stgmeto effect and/or maintain sta i(lljtél of ilh% system in the
|

tidal flow. Prefei’%\%ﬁ?/f hé F%étﬁgango% s 1Rk eeseé]ttéBVS’P %’v‘berf’rﬁal é"sV;}sFem,“EﬁE glng lowering

means which pedeplbsives sipstenminp¢idisplackdeinttria tigsine dystéentétonstheldtivenposing 48 divpction of
the tidal flow, unger 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
displacemen® oferetiopitemdepiraaenbvssapiingd Hisdisioniabrha drameRittiespect to the tidal flow.

20 Preferably, the.aYsie LSRR IEsHARase e d s iRe lRpldgHidhie;mountable on the base,
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.

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;



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 th¥ fi2818&488peratively aligned with the direédtion of the tidal flovP Bt H8¥eMdn 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 hydroelecfric tur%)i e system shown in Figure 1: Figure iqustr te rspective view of a
second embodicrﬁéﬁfeo 33!] Hsfd‘yartgsefe%efﬁsg ?ﬁtrlbllen‘geg{/gteﬁeacgggrﬂ}]r% 3“[?1“2 %ff%zlgfﬁc}ﬁ?\%?ﬁ'tfgﬁ;rbéﬂ% 5 Figure
4 illustrates a pepspectveowday of thegqorsent ofvatigdrceléctric turbine system according to a third
embodiment of the invention. Detailed description of the drawings 10 Referring now to Figure 1 of the
accompanying drawings, there is illustrated a first embodiment of a hydroelectric turbine system

according to eFipasscht! IREREOMPYEPRSHRIR isti At BRadoLR 4T 98 erdEERi e P& ated on the

seabed in an arga-efdighdidadifipmntbdieat &2 efastdhehydroelectric generation of electricity. The
system 10 comprises a base 15 12 which is adapted to carry a hydroelectric turbine T thereon, which

turbine T may then form part of the system 10. In the embodiment illustrated the base 12 is triangular
in plan, although it will be appreciated from the following description of the operation of the system 10

that_ the shape qgépa%gaa&(% %é {g Qg%[ﬁg'&gig 591 Eeing triangular, and may be of any other suitable form.
It will also be appreciate € Nydroelectric turbine T to be mounted on 20 the base 12 may be of
any suitablel form.

Referring now to Figure 1 of the accompanying drawings, there is illustrated a first

embodiment of a hydroelectric turbine system according to the present invention, generally

indicated as 10, which is designed to be located on the seabed in an area of high tidal flow,

in order to effect the hydroelectric generation of electricity. The system 10 comprises a base

15 12 which is adapted to carry a hydroelectric turbine T thereon, which turbine T may then

form part of the system 10. In the embodiment illustrated the base 12 is triangular in plan,

although it will be appreciated from the following description of the operation of the system

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



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 suit¥R2AEERE to be fixed to the seabed in apy number of 25 arrBRGEREOBAE base 12
may be made of any suitable material or combination of materials, and in the embodiment illustrated is

formed primarily gt isHowlay steiel.tlibmbasgddr imnayl be ippduiaedtiattsadizighdeartie mbawt cepair and/or
replacement of indivfdual conl]r%?ngpts th%reof SQO'rI'is‘leec sl¥stem 0 fugt
W

mere ne exa © a mechani uring aturbine ht?lr %Onélq?sgsd% rgo%%%g
secured to the BASE 12 &G WRIGHT i€ a(fap%e(ﬂlo PeCEVE B Tetain the %y?f'roe acfiic }furlgme ?herein.
The mount includes lz pammgfaiiighia P2 feachlofthevotheditesrd sl vsimtadrdspostire Bhis disiigackhteral

beams 14, and g,5plih SAlIRLLAGHRAPSIEHORIBELRTIINR Al GO lRtRD IR SUPSIRORAYY cylindrical in

shape, and in use receives the hydroelectric turbine therein, which may be secured to the collar 24 via

a stator (notshabptprraie aligprdew ilytin ditsrti Bechpprblrne thadenloyBengsitsr theemount Zbiss

merely one examplerakaMmaciaanismciab saapdRIfRnadatBmbasecliy iavdibe auato2Gidany be
of any other suitable form, In the embodiment illustfated the system 10 is designed such that when
A A e &

mounted on the §84%b& flqilPsriedion Bt #&Bdise 12 should be 5 substantially aligned with the
direction of tidal flow at the deployment site. The mount 20 is therefore oriented in order to face the

hydroelectric turpine directly inta the direetiqn of tidal Wit - Seabed.
The system 10 {sﬂlneq%ﬁkg?e%{toi%%qﬁ%ﬁgagg%qt ‘ges%% e%%;’%%%g gg%%%%%%éiﬁﬁ%@&%%%ﬁtéﬁg vessel

(not shown)! orvessarpie shsifga fao expap bt sine Any et dnyrsaadingsthenpeded o Badistered via
winches from thg, denlysent vessrk Asnmeationsdbevesstie Aseasminndaichbdhe sysiem H will be

deployed will be areas of high tidal flow, which embody difficult working conditions both on and below
the surface of tHENELE SR LB e depar b d Lo 3 A Gishadabap e WHSh & RRSN tidal flows is
extremely difficuliffant wiltkibegenditdysrestlbinanihdelsvetiénorfernefitistich abspeniningiadgdtation of

the object. This pap 1esul denaling oL eines heing sedda lower e, aBjeptrand iy (g case of a
hydroelectrlc turbine, W?'IICeh must f)e accurate’ily a?lgn Wlﬁ'] the tldsa?% ow, Can malf<e It extremely
difficult to cofreetiyest]bnesudt torbidesinddmespeatttenchagireeniog/ ofoidai ool thedneposiidntag the
turbine onto thermﬂqal@ing of the lines being used to lower the object, and, in the case of a
hydroelectric turbine, which must be accurately aligned with the tidal flow, can make it
extremely difficult to correctly orient the turbine with respect to the direction of tidal flow,
when positioning the turbine onto the seabed.
20
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,



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 basc 12, and in particular extending
rearwardly fPOR2HE4eEB18 mounted on either of the re&r beam 16. In the ePtHOEFHENNfI4trated the
fins 26 are substantially aligned with the longitudinal axis L 25 of the base 12. Once lowered into the

tidal flow, the fingi@GacsasJEers prauidingsiabifdyr oiheibpesiba argalsef e dingeadighenent of
the base 12 with res%fcit to the tidal flow, fPrCiﬁi? rotation of the b%se 1 un}i&tgq 'Qﬁgiﬁ inal %és Lis
| att i

substantially pafAn SR e 2H & EATSE A BN R WM B EoURse be URderstoo & Grientation

of the fins 26 mépzsvarikibifrondertopmshievel atdesiwbeolisatatioor sfipptenased # Whidddaspatt to 30
the direction of t{%@@gﬂ%@}ﬁg&g@&pﬂ@gﬂ@Lg)%gréaq%q the system 10 is intended to be lowered to the
> ]

seabed from the loyment 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, with the

pair of fins 26 trailing, fkem e rerapldhisesitianibepainafifnsrb@iaiatied moslaffactive; both in
terms of stabilising and orientingbthe system 10 in the tidal flow. 'H?]e fins %6 couédfof course be
t

positioned at any? SEAE R RGNS AN SRS LT REHRSHRIAS thSQWSHHH) 18%4ted around the
base 12. 5 The gysieméd afstabtprasdnthinsabtion The rifpriagitiéaes, theheifatic d@ibegaiobtientidal flow

in order to both stabilise and coyrectly .orient,the syste it f A vessel
towards the sea%gs .aP{heeé?%ﬁ?r% agée{\ﬁ%%rhﬁg%%% g? ihen%%(i!relo?? tf%?éggziﬁien@g?tﬁ%%z%%e%lgj%assive
as they utilid@ th§ndmneticoanerisie dienboyd ardiiongd BeginedinD 5rpdhbertriscribtineaaheve

mentioned functigpality nit Wil h& arRissiiad thakastiversligninpimaanstonet shawl} aRid be utilised,

for example in the form of one or more propellers, water jets, etc., in order. to eﬁec(tv\tlhe stabilisation
and orientation BIWPRIEstHFIS S BethiFidfeiset ResiiEqn M 0EsaRYAR W BN a58 0 both
the cost and compiaXitmefithesydsientilio), @ad. dierctie thas shoulddeidvatestbohelidsonamth which the

system 15 10 Wi Iy RIDden ReTiad% (s (R ARMN Ol eual AN AIIINHTIEARNS o be an
issue. The passive fins 26 are asimple yet highly effective aligning means for the system 10.
15 10 will reside for extended periods, the reliability of such active aligning means could be an
issue. The passive fins 26 are a simple yet highly effective aligning means for the system

10.

Turning now to Figure 2, the rear corner of the base 12 is shown, in which the fin 26 is

20 shown mounted in a slightly different position, whereby a gap is left between the upper edge
of the fin 26 and the top of the foot 18. This is to prevent the fin 26 from piercing or
otherwise damaging the barge or similar deployment vessel (not shown), used to deploy the
system 10. The system 10 is intended to be towed to a particular deployment site suspended
beneath the deployment vessel, and to be then lowered away from the underside 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



Turning now to Figure 2, the rear corner of the base 12 is shown, in which the fin 26 is 20 shown
mounted in a slightly different position, whereby a gap is left between the upper edge of the fin 26 and
the top of thW @X19869BEs is to prevent the fin 26 from Biercing or otherwis@ dHRRZINPIREHbarge or
similar deployment vessel (not shown), used to deploy the system 10. The system 10 is intended to be

towed to a partigiiprdeRRypertiasushended beoaaifidhpeteqpwnrRAtivessal band 10 delhen
lowered away from the underside of the 25 depl t vessel towards the seabed. Thus, in particular
given the relativ@?ﬁﬁ%&% ggﬁedﬂ%ﬁ% {)elfz eentfyagf?ﬁé@ﬁge@%/?ﬁléﬁﬁtngﬁﬁsﬁf S’lttralléeg?bléls‘ﬁ:s)fet ﬁgﬁﬁemgystem
10 may be loweted wneldrdpfoeidel endathihenbforgecuvinigla bpdicklagult ivrlone Bratloy dast thi fins 26

contacting the %%Fﬁl}%ﬁgmﬁet%%fé% Byplowering 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 indicatag as&401 10 thithsecanstamhagimentdid GOMPRBIIS heMeJITerR acesier dike

reference numerals, and unless otherwise stated perform a like function. The system 1EO comprises a

base 112 which oYY &t Ho s BaiP I Pat MHREhRECICh WS IR 0 AR SRREE W HR 185 ¥¥ar beam
116. Each apextwehithe Isada dsexhs deéfirfeaviayf avdeopidShAinolzhwitttiduiizatedr lass setthkigystem
110 would be provided with a mount for securing a hydraelectric turbine T to the 112 o form part
of the system 1i%an5t%lehﬁe\6\s”y§%§]n§‘ ﬂ{ ngﬁﬁsé %%%)Eﬁ%gg a\?gs isfggjmn;fggor?s?l}ﬁ %ﬁsé (r)r#?ngl(?)i%aer%;'au}r)‘%F1 fins 126
which are miduntestlo theHensd 26 loé &ra setonderbapicienrujB deupovasdiocive iresipRiticamg figsh the rear

beam 116. In usgthadidakilgw.al Wateimastihe igdatvilpsrelgantier less turbulent than the flow
past the fins 26 as positioned on the system 10 of the first embodiment. As a 10 result the fins 126 of

the second embodiment will be more effective in stabilising and orienting the system 110 with respect
to the direction ®fcticlahfiawFigefenngioiFigusededhanerdseiibstiatad afthirgdesaleodienariind a

hydroelectric turbine system, gen ra}l indicated as 210..In this thir bodiment Jike components
have again 15 bséléqr? rgt%%nr%fél like ré g(}éﬁég%riu?%%}glélgine L?r??elrsnse %tﬁg%v%?sm gfléctrggl pae\]ﬁfgﬁ%na like

function. Figdre btshawer dedlyikepoftioncontinectiismmative essrisbetimenttatestpim foemtic il foheties.a mount
220 to which a hygipelegiiic RN Srif Ao P e d1SIRIRE BRI AIERNIRT R PRl b6 il wmbodiment

described above. _ . _ . o
mount 220 to which a hydroelectric turbine T is secured, similar to the arrangement of the

first embodiment described above.

20 The mount 220 comprises a pair of uprights 222 and collar 224 into which the turbine T is
seated. The system 210 further comprises aligning means in the form of a pair of fins 226
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.

25
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



20 The mount 220 comprises a pair of uprights 222 and collar 224 into which the turbine T is seated.
The system 210 further comprises aligning means in the form of a pair of fins 226 which project from
the pair of UBIHEIPIZ3Again the tidal flow of water pa8t this position of th&SYSBHAPOMAy be less
turbulent than the flow past and around the base 212 of the system 210. 25 It will of course be
appreciated thatihglisiig miiosy seay Rdtimpemedted hysutiising«l aadhinatieslyohtia aleaysteneitioned
postiions for the alening.leansn] N6 LAWY MeasMay e aatsd atay Al sullehig location,
and may be of ar%l/ tHersultable ?orem, ohce capaﬁ:)Fé of § g%ﬁismgpan Jor orienting the system when
suspended, or beatigptbefshe dinaisiéeh @i tangdiakfidevemwil tngs, lbadagsreeihes thehsstha ystem 10,
110, 210 of the 966%@1’1}5 inveRiieRnand e reethod afAenauing.edudioalertis furingsystem

nfi

according to the invention, greatly S|msgé‘ifies the deployment of a hydroelectric turbine onto the seabed.

This is achieveddsjtigtaaasiH traasy Ste AT R e Shepstr o anst e thrd S Al i UbMGersely when

the system is bejpggiisesiflem dbg seahedufargexamile tae rapsipeleteplacananicl hatsystem and
method of the inventiﬁn avoid taﬁgqglgg of Iowering Iine% l?nd ensure tha} the sglst m is correctly
oriented when it YB&&HRY L0548 TS By &G thE RS S TR S 58S fioning at that stage.
In addition, as the system and method of the invention are designed to allow deployment during a
running tide, as opposed to during slack water, the time allowed for a deployment or recovery of the
system is greatly increased. 9 Claims: 1. A method of deploying, in a running tide, a hydroelectric
turbine system, the method 5 comprising the steps of; positioning a deployment vessel and the system

above a deployment site;



lowering the system from the vessel towards the deployment site; 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.
10 2. A method according to claim 1 comprising utilising the tidal flow of water past the system to
effect and/or maintain stability of the system in the tidal flow. 3. A method according to claim 1 or 2
comprising, ip,the step of lowering the system, utilising 15 lowering means which permit the system to
be displacednio a desired orientation, relative to the direction of the tidal flow, under the influence of
the flow of water moving past the system. 4. A method according to any of claims 1 to 3 comprising
allowing the tidal flow to flow past aligning means on the system such as to effect displacement of the
system in order to osigRrtrmadilspBdEiabilizadharsyaien widkoeespeatiibiibeyktal firsvndnhdy method
accordingsto @d?%ﬁéiﬁ%@%tép@oﬁ in which t_hg system comprises a base and a hydroelectric tu_rblne
mountable on the base, the method comprising the step of securing the turbine to the base prior to
lowering the %%%P}be%er@gyfﬂ%n%%glﬁ\%h%?’W%ﬁ%&efc‘&%% B5%&im 5 comprising utilising the
tidal flow to delegiintdeyysam socHpaess bifdeths dpripatiaahsitigned with the direction of the tidal

flow. 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.
10
2. A method according to claim 1 comprising utilising the tidal flow of water past the system to

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

3. A method according to claim 1 or 2 comprising, in the step of lowering the system, utilising
15 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.

4. A method according to any of claims 1 to 3 comprising allowing the tidal flow to flow past
aligning means on the system such as to effect displacement of the system in order to orient and/or

20 stabilize the system with respect to the tidal flow.

5. A method according to any of claims 1 to 4 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.

25
6. A method according to claim 5 comprising utilising the tidal flow to orient the system such

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



