10

15

20

25

Wave Energy Conversion Plant Field of the Invention
The present invention relates to a wave energy

w@eongasepoONn pl ant and nore particularly to a SPCT/BEHY2D@/000066

pl aced in a body of water such as a sea, an ocean or
the |i ke which converts wave energy and notion into
el ectricity. Background of lthe Invention Wave energy
is known as one of the greatest sources of renewabl e
energy that could be exploited to generate
electricity. The progressive nptjon_of the wave coul d
be transl ated fVWavednergysenvarsianPlanty supply. There
are different solutions in generating electricity from
waves which vary on different configurations.
Flethef thellpventione ener gy conversion plant that is placed
In the sea or ocean may be subject to ferocious wave -
condi tions and powerful forces such as storm and rain.

For fhd@resci fhantionneRkss na Wavet efirgh@ohoersion plant and
commercially and physically vi abl(ﬁ’é ét F#‘;ust ﬁ.ge abl-e to:
myre Ipsrtisadpriyhiese siryeluea Plagetldn & bediobWaierSUGR as d sea, an
oeééii SPirquﬂiF'virﬁcﬁ B8P A0BEBReBY dRGHatidrPito Eleefichyl N
aftected. Tt

'S an object in the present invention to
provide a structure that could '

Background of the Inventiqn

Wave energy is i<n0wn as one of the greatest sources of renewable
energy that could be exploited to generate electricity. The progressive motion
of the wave could be translated for continuous electricity supply. There are
different solutions in generating electricity from waves which vary on different

configurations.

Generally, wave enefgy conversion plant that is placed in the sea or
ocean may be subject to ferocious wave conditions and powerful forces such’
as storm and rain. For a wave energy conversion plant to ‘be both_
commercially and physically viable, it must be able to withstand these forces
while at the same -'time protecting its energy conversion meehanisms from

being affected.

dtis an object in the present invention to provide a structure that.cpiilci
meet the above requirements by utilising both wave length and wave width in

the most efficient way:
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neet the above requirenents by utilising both wave
| ength and wave width in the nost efficient

woRaosiszeary of the Invention Accordi ng to theP@r/aEeNi9/000066

i nvention, a structure placed in a body of water such
as a sea, an ocean or the I%ke for converting wave
energy and/or notion into electricity conprises a
floating body resting in the water to float and
support the structure. The floating body conprises
gouble Iaﬁeﬁed QUIIS having a bottom hull and side

last. The hulls are integrated to
form an open ended naw havi ng open ends to aIIOM/maves
to pass through the maw from one e 0 the 0 her

of t Hiccerdingto the pregent, ipveption,sa ﬁg'HPWB% place 'Poél
M%ttep lich B8 'S, h Sdeanvoriths IR@rfblO@é‘rﬁlei'lﬂdeﬁa%l%héfbybdnd/or

€ passing waves W thin the maw. By havi ng

rpotnrbmune elevtticlty coraprisas, aﬁh@tlp@ Rogl ﬁQStHIQe'erGt‘@%'leéao float

SHEARAD R FARE TR By ey e i e

lsavirigia dottorrelull asd sidgi hulls fdawpter babast abemtdie areintegrated

structure which,prevents t.he stru

eforen opsh SRIRTERWsPaV I tHemt Bhat Ta A1, WEgS 1o pass
hRbirRaw fdnPbaé fefnﬁrtbltﬁe pthey iethedbf dine swpctafe. tplurality of

structure to house and hold a [f(l)urallt

! A A of energ .
pantoenssisprovided within Jos, mavn tr gllow 4he ep Btogs 10 be Bushed by
the passing waves within the maw. By having the pontoons inside the maw,
the pontoons are protected from being affected by the impact of side thrusts

from rogue waves.

The bottom hull has a very broad flat surface to act as a giant damper
to stabilise the structure which prevents the structure from being carried
away or moved and undulate up and down with wave motion.

A platform is provided on ‘top of the structure to house and hold a
plurality of energy conversion systems. Wave energy conversion
mechanisms cboperate with the energy conversion system to convert wave
energy or motion into electricity. The wave energy conversion mechanism
can be referred to, but not limited to as a mechanism which converts and |
transfers a translational motion of the wave into a reciprocal motion. The
energy conversion systems can be referred to, but not limited to a system

that converts the reciprocal motion and generates electricity .
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mechani snms cooperate with the energy conversion system
to convert wave energy or notion into electricity. The

WOR2000/14820¢ gy conver si on nmechani sm can be ref er PEMY2009/000066

but not limted to as a nechani sm which converts and
transfers a transl ational tion of the wave into a
reci procal notion. The energy conversion systens can
be referred to, but not Iimted to a systemthat
converts the reciprocal notion and generates

| t Th |
bour e polisonacef ARy Rivpli, Behf'd oy {ifiocated
IRwbERA it ﬁﬁrhd fdﬂg s_wibn@m;] ltlga gbhtmnatocaﬂm:]nr amnm?umgﬁk rogking
L R T ST
I}fpbé%d% bgW 6f3tﬂﬁﬁ$?hd/oﬁ Wﬁrlé‘ %ﬁ‘ﬁﬂlté?feohbl@ the fﬁtémrbf\/mel pontoon

Sin Wn i Nt o trough of precernﬁ waves. O\NBYJ
wilisinledewn intorthe Heougbraf Rsaceding waves. hhista the f@ﬁas ok the

Q%ﬁ%?rbtsle'féée@t B? ﬁfe‘(ﬁ%e a@é érEEt td %Fésgtc\fl\r/%ﬁ*:?. é@nt‘?e crest

traVels bh Qowammgstérmtmglift rt'[lpe thme )bb\nowdlosihh intorthe rongbming
lift up the bow again e Wl tak
tqugr’eg'ﬁre%ﬁagorg gsgestﬂgrhﬁftdiﬁnlb ehow Agaip i ﬁggrﬁ%fe will take

b8 se &g, pont oons rock about the pivot, a

%rans ational notion of the pontoons are transferred
into a reciprocal or rotary notion by a crank

”E‘Cha %&% 5836 ey éjsept*ﬁneﬁu&r Witeh ﬂi‘e ﬁorhwﬁ@r&dk%mrﬂhe
punmp an east two crank mechanisms are -

pivot, a translational motion of the pontoons are transferred into a reciprocal
or rotary motion by a crank mechanism that would push a piston of a
hydraulic ram pump up and down. At least two crank mechanisms are
provided between the fixed pivot so that reciprocal motion alternate between

the crank mechanisms.

Hydraulic system is a system of choice to convert sea wave energy
into electricity because the system provides a clean, neat and efficient
energy conversion system. The surges developed in the system are evened
out by using a pressure accumulator which results in a controlled speed and

torque at a generating set.

The potential energy in a sea or an ocean wave is calculated by the

following formula:

Power / meter wrdth wave front=Kx h2 x t
Where K is a constant of 0.5; h is the wave height on meters (measured from
crest to trough); and t is the period from crest to crest in seconds. |



provi ded between the fixed pivot so that reciprocal
notion alternate between the crank nmechani smns.
wo@paw2d€ systemis a system of choice to CONRET/MY2e®/000066
wave energy into electricity because the system
provides a clean, neat and efficient energy conversion
system The surges devel oped in the system are evened
out by using a pressure accumrul ator which results in a
controll ed speed and torque at a generating set. The

I i .
Cal cul RSt etk o5 huh GBcARRR s YRR, 2 pluraity of
oﬁi&bn\éﬁ%%rﬁmd@ﬂ withinxhé ?nawt Thibepmto’omss mco(njfiguremtto dfave
; is the vvav on neters re _
oige anddiatsoighe AL Ae botoe (o GARrate ot aBsa! & mhiRower of
‘ "},i}a%%g thé{ﬁ%ﬁqng%h{b&fsder to produce as much

ectricity as possible, a plurality of pontoons is
5 provided within the maw. The pontoons is configured to

have g{oggr%%etfr&ﬂélf cBbf bl BOAbBMrhistaRPptésened at

absor ves t push the pont oons

Arghoratighe Yo theeorisnaxmrm ofaepeigy-ladem aeavasorfitsolengiaof the

b ted
Scabl sl PSR o B 50U et s, e
_q‘SréTHﬁ@ afh Qéctttﬁisf ot laachlipointoure ahe preferablyaoé equab fength and

10 welght so that the pontoons would easily return to its equilibrium position.
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fore and aft sections of each pontoon are preferably
of equal Iength and weight so that the pontoons would

we@2mphys2eet urn to its equilibrium position. BriBET/MY2009/000066

Description of the Drawi ngs The present invention wll
now be described by way of exanple only, with

~reference to the acconpanyi ng drawi ngs, in which: Fig.

1is afront view of a structure placed in a body of
wat er such as sea for converting waves into

| ricit ' % wave energy conversion
@éﬁfﬁcg.g%wuthg.[ﬁ%% toit. Fig. 2 is a side view
of the wave energy conversion nechani snms wi th pontoons

L e e
Wit beé%%b@&tﬂ?é&@%ﬁdﬁzing datingsin whiche A- A

cross-section view of Fig. 3 showi ng the arrangenent

wave energy conversion nmechanisnms. Fig. 4b is the B-B

| Igurgo ﬁ? %i ﬁ%ﬁ?{&%éﬁé’ s&i{?fgfﬁ@% 8110 Byt Sfewater 808 &8 Bea for

a pontoon. Fig. 5 is the
drveriinge wavest imto sdlectricity avitthsamey ohrwaygrefigrgy conversion

conversi on system conpnected to the wave energy
m@ﬁb@ii%ﬂnéﬁhﬁé@r{‘aﬂ‘r'@ﬁa ‘%ﬁd facilities provided
Fig. 2 is a side view of the wave energy conversion mechanisms with

pontoons being pushed by passing waves.

Fig.3 is a side view of the wave energy conversion mechanism being

immobilised with locking mechanism.

Fig. 4a is the A-A cross-section view of Fig. 3 showing the arrangement wave

energy conversion mechanisms.

Fig. 4b is the B-B cross-section view of Fig. 3 showing the arrangement of .

holding members which hold a pontoon.

| Fig. 5 is the plan view of the structure showing an energy conversion system

connected to the wave energy conversion mechanism, and facilities provided

on the structure. .

Fig. 6 is the C-C cross-section view of Fig. 1 showing the arrangement of the
pontoons and flow profile of water passing through the maw viewed from the

bottom.



on the structure. Fig. 6 is the CC cross-section view
of Fig. 1 showing the arrangenent of the pontoons and
wo bwig2od i | e of water passing through the mwoT/BWe009/000066
fromthe bottomFig. 7 is the CGC cross-section view
of Fig. 1 showi ng the strucEgre is equi pped with
funnel extensions.Detail ed scription of the-
I nvention The present invention relates to a wave
energy conversion plant and nDre particularly to a -

{
%pgr o drihe O copRsScliti iy KTHEL £ 4804 e ihihue is

SBWWuﬁﬁa\/@dtémst§ysterrs and nechani snms nount ed
on |P to convert wave energy and notion into
electricity. Various nodifications to the preferred
enbodi nent and the principles and features descri bed
herein will be readily apparent to those skilled in
the art. Thus, the present invention is not intended
to be limted to the enbodi mrents shown but to be
accorded the w dest scope consistent with the
principles and features describe herein. Referring
first to Fig. 1, there is shown a front view of a
structure placed in a body of water for converting
waves into electricity wwth a nunber of wave energy
conversi on nmechani sms (105) nmounted to a platform
(101).
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The structure conprises floating body resting in the
water to float and support the structure in the water.

wab@ofiksaad i ng body conprises doubl e | ayered huPCEMY2009/000066

havi ng a bottom hull (109) and side hulls (107) for
wat er ballast. The bottom hyll and the side hulls form
an open ended maw (113). An opening is provided at
each end of the maw to all ow waves to pass through.
The maw ( 113) has a U shaped cross section wherein
he. v tic I. [ hg Jehtibd07) extending downwardly
op of the structure

integrally join the horizontal bottomhull (109) at

are. g ptasent jrueation Faathgors Mae sty o BB Hiant and
H@?éf)%ﬂl&ﬁi&?@%ﬁ stfRtr8 Wadediad bedylofgatar sbeh as arsea or an

prov to hold the pontoons in- pla?e so t hat

th
qm:namonmdwlnkﬁg The: Biructbrs sy PirRalit 2F daver gnigy gronversion

er th -
estop s BRerife ot B RiAveRURS BRarb Mrdl rotion
ﬁ-.i&&])acﬁ@&ya very broad flat surface to act as. a giant

danper essentially to stabilise the structure such
that it prevents the structure from being carried away

or ”D\Vﬁﬁotiﬁ”ﬁ\oﬁﬂi@ﬁil@i@tdlmeamml‘mdmmbbmmm anat fherpririciples

waves. Wth the water | ast f&gl [iti ef {?he psi(ﬁltfa%%e

and fonturescdasstioesd hBEe"éI pe readify apparg()ffo those

QR C Ofiflls) AnkO F%%npfuﬁMbd W SRt Hlenddte tet beclimited nwstthe
t beanc P soli1dly to the sea or the oceg

embodiments shown but to be aocorded the widest scope con3|stent with the

principles and features describe herein..

Referring first to Fig. 1, there is shown a front view of a structure

placed in a body of water for converting waves into electricity with a number

- of wave energy conversion mechanisms (105) mounted to a platfbrm (101).

The structure comprises floating body resting in the water to float and
support the structure in the water. The floating body comprises double
layered hulls having a bottom hull (109) and side hulls (107) for water ballast.

The bottom hull and the side hulls form an open ended maw (113). An
opening .is provided at each end of the maw to allow waves to pass through.
The maw -(1 13) has a U-shaped cross section wherein the vertical side hulls

(107) extending downwardly from the’ platform at the top of the structure '

integrally join the horizontal bottom hull (109) at the bottom of‘the structure.
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welewk/14820d) and a | ower deck (103)

bed but nust float and rise and fall with tides. The
pl atform conprises a nultiple decks having an upper

and hold a plurality of energy conversion systens.
Each systemis directly conpected with the wave energy
mechani smto generate electricity. As shown in Fig. 2,
a plurality of pontoons is attached to wave energy
conversi on nechani snms (105). The pontoons (201)- are

v ) ). > D ‘
Lre gt & poRlcis e hrliEd 48 the R 6 pRcpuktRA by
s pusding tdkighdthepmawe Hixet toldirg membetsearebpravided to

ORI S TN ORITA TR

WY 530 Water! SRBr ffe le@n AY at GRS sideraneslehgavaingl v at the
S W

ern, the stern be lifted up while the bowis

‘gthengpervend atthiesother sidend aft rocking i s repeated

endl essly, averaging one cycle every fifteen seconds
or so. At |east one holding nenber (207) is provided

to hottk bbtomdwilloEiog) haplaverysbroadfiedsutiaee to@chas 3 giant
al ways at t

ur face. . -
GosmRe” AsBaRtANe b Ya0HST (56 PUTQHIE SyRE HRR i ffehpnts, the
&ﬂg&%f\%oﬁm?oémgaaﬁrfr@araﬁﬁby ot moaga @'ltda;%tﬁlng) aﬂc; Eogmnyith
noti on a Cran necnant sm vqd X
Wiesnmtioogqfs waves. Vil dl.p%lyy@tgs ﬁ%ﬂﬁ%ﬁh Eipllulﬁsaﬁlae gqﬂonr}ﬁ are
lg\%?n%inw% Y2 Qv dJRCANRERITURRE)(1a7E  INCRUIdieS! ] e prewbnt

invention, the structure must not be anchored solidly to the sea or the ocean

bed but must float and rise and fall with tides.

The platform comprises a multiple decks having an upper deck (101)
and a Iowér deck (103) is provided to house and hold a plurality of energy
conversiAon systems. Each system is directly connected with the wave energy

mechanism to generate electricity.

As shown in Fig. 2, a plurality of 'pontoons is attached to wave energy
conversion mechanisms (105). The pontoons (201) are individually pivoted at
a fixed point located between aft and fore sections of the pontoon to allow a

continuous rocking movement when being pushed by a series of oncom_ing

wave crests. Firstly, the bow is pushed up (211) while at the same time the - -

stern goes down (209), then as the wave crest moves towards the stern, the
stern will be lifted up while the bow is going down. This fore and aft rocking is
repeated endlessly, averaging one cycle every fifteen seconds or so. At least
one holding member (207) is provided to hold the pontoon in place such that

the pontoon is always at the water surface.

i S provi dedP€DVMYQMB®E00066
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WO poobhigIeay ,

between the fixed pivots so that the reciprocating
notion alternates between the crank nechani sns (204).

is effectively utilised. A hydraulic systemis a
system of choice in generatyng the electricity because
the system provides a clean, neat and efficient energy
conversion system such that the hydraulic surges are
evened put by use of a pressure accunul ator which

resu |\M1 1”§F &gﬁ}%{)ﬂ éié’—fé Sbc?g‘i’h% gfvﬁt‘ Ghé Wanslatlonal motion

el ect he pont oon
dF4RéE poatoope :mraasfem intal 4 redmodatgmrd@tamtm@tmm @ erank

t Th ft 1
pearanam (1061 ek g BHse  BsieT 208k, BT 8 pRERURDforf pimp
..39 %Bam\wléés?% bbérikﬂhéléﬁarﬁsms (208 que Iplrdvndedrfore and aft
oSItion. hown in ,. the |l engt h of

petweearthe ﬁxmhpfvoaﬁ s@ H@td @F%‘HE@CBB’B teé"ﬁ&%??%%e" -
FieFhik ﬁ?e%ﬁﬁa.spge&oﬁvmhrs%% 16 F86King MotiEaof M@ pdrvon

toon bow'is pushed up by crest,
(doa) id@ﬁéttlvelylutlﬁsem into the trough of the preceding
wave. Thus there will be a continuous, alternating
fore/aft rocking novenent of each pontoon about the

;hcgﬁ??"g%“f""%% \l/éér:é mﬁ’gtr?f (n;?otﬁbemrgﬂ;imhngathe electricity
because the system provides a éiean neat an% effi C|ent energy conversion
system such that the hydraulic surges are evened out by use of a pressure
accumulator which result in a controlled speed and torque for electrICIty to be

generated.

_The length of the pontoon must not be more than half the distance
between wave crests. The fore and aft sections of each pontoon-are
preferably of equal 'length and weight so that the pontoons would easily
return to its equilibrium position.

As shown in Fig. 2, the 4Iength of the pontoon is half of the distance
bétween two successive crests (211). When waves rush through the maw
from bow to stern, and the pontoon bow is pushed up by crest, the stern will
sink into the trough of the preceding wave. Thus there will be a continuous,
alternating fore/aft rocking movement of each pontoon about the fixed pivot, |

‘which, by computing the mechanical advantage of the lever action of half the

pontoori' length being pushéd up while attached to a. fixed pivot, a
tremendous amount of hydraulic power will be transferred to the hydraulic
pump rams resisting this pushing motion. Most of the wave power is used to_A -
overcome the resistance of the hydraulic pump ram.

t he rocking notion of the pont ooPCT/RIY2P09/000066
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pont oon | ength being pushed up while attached to a
fixed pivot, a trenendous anount of hydraulic power

wadob/1g296 r ansferred to the hydraulic punp ranBCT/MY2009/000066

resisting this pushing notion. Mst of the wave power
Is used to overconme the resjstance of the hydraulic
punp ram The pontoon has a Wi de and flat bottom
surface in order to capture as much of the wave energy
as possible. Further, the frontal aspect of each

ontoon nust b resent ed, at ,ri.ght les t e
el atieopop Rek ayvitan G otk @Palish e 4 capture s
@eaﬁ QP thé SwaRNEheryess poséiblee FurtHeanthedirentaf aspedt3dflgach
urther, a barrier rovided to

20 tect th
prattoom i B caresRlegiqt Ttk Aatles g the oAUtk ofnergiladen.
\Egsf?sr?nigégqq@gf ! is (CBRMGIHRH G Mava HosI&RBH istHEES (301).

e pontoons” are | ocked by providing

Furthent, pi bardes (208)43 provided 4o \psotgct ek halgling: memkeer) ang; the

shown.in Eidg. 3. ing servicing, the | ocking arns
@P@h%ﬂf‘aﬁé’%‘ f?%[wéveégpl atformto interlock the
pontoon. The locking armis further provided with a
pillar that is extendable fromthe |ocking a

| mto . .

i nt erfffcSePYRNGo rPURPRE alte dPOPIAROSH Bar nﬁgurg% to be
i'nﬁﬂ&?ﬁ?&‘?l ﬁhﬂ%dﬁ%ﬁ?ﬁf areﬂ&kaV\@,r pleallingsfixics pilags (304) to
apar romthe u&per deck to allow person tg ,vvallgﬁgn .

fiecebrech leckiogarahS0%h as sBaWndY FidndePuriBg SRBAFEG BRéocking
g1 taPee.dSHSQQ& flomh Y Bia%rrﬁy_tatiﬁ{@tock the pontoon. The locking
arm is further provided with a pillar that is extendable from the locking arm to
interlock pontoon which are distanced apart by a longer holding member.
The lower deck is distanced apart from the upper deck to allow person to
walk on it and access the wave energy conversion mechanisms and the

energy conversion systems.

Fig. 4a is the front view of the pontoon showing the arrangement of
wave energy convérsion mechanisms on the pontoon. In order to have a
series of reciprocating motion which in turn generating electricity, a plurality
of wave energy conversion mechanisms is provided over the pontoon. A
shown in Fig. 4b, a pair of holding members is provided to hold a pontpon.

As shown in Fig. 5 the upper deck (101) is an open ended area. The |
area is provided with a helipad (507), store (511), areas for crane to be
positioned (513), electrical substation (515), and crew station (509). The
energy conversion system comprising a pressure accumulator (501), high
pressure hydraulic line (500), electrical generator (502), hydraulic motor
(503), low pressure hydraulic line (506) oil cooler (504) and, oil tank (505).
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Fig. 4ais the front view of the pontoon show ng the
arrangenent of wave energy conversi on nechani sns on

w0 b@opesvoon. In order to have a series of PCT/MY2009/000066

reci procating notion which in turn generating 4
electricity, a plurality of,,wave energy conversion
mechani snms is provided over the pontoon. A shown in
Fig. 4b, a pair of holding nmenbers i.s provided to hold
a pontoon. As shown in Fig. 5 the upper deck (101) is

ﬁlr}? ?&i%“?%nrg%og Nz rvgu?l{léf% %ﬁab@f’ gpcg\? e ?g%&%&mtt‘% upper and

\Bwet Hé@(sedhﬁlﬁl(l&) cc))rdseuhrérprmded tcbb'amfeothe(gerferatedmuectncnty
crew station (509 The ener nversi on system
fwnﬁhegiaﬁ'g"ca ﬁl’@%‘lﬂ’b(%ég 9%{1‘1&% aiefh1) | hi gh pressure
hydraulic |ine (500), electrical generator (502),

hydraul i c notor (503), |ow pressure hydraul ic line
(506)A pldraluwfeuon(csms)nsanﬁwded withifh e(m(h‘@ %wé'l'%%he :
are_nount ed n.t t ©
Rswise WA e aau MorBifedtis e e inciE! eRRcAtRg motion'
S e prodacaie ndatradsferredt andi thysf monet electeicwtcrquldal Ibe.

bstation (515 to a |and
ik
r dte, 'ﬁ@@zﬂraﬂe\/(@(ﬁ?ﬁehtanﬁ@ ﬂ‘dw Olb@'i eng ermdieawng”seeond

ti ng noti on coul d grodu ed and transf

g BnS(B1BPE A% GHONTCIN 16 JoIthe RTINS Areqranged n b
‘&ﬁg’tﬁ?\% E§ a]?ﬁrsare{réngﬁfitlér‘z'éoeflﬁ esdriese bralel |tbSéaélh Q)tM@N €Fhe

oW pro 601) entering the first open
gﬁhke@ﬁéﬂtaéermsobr‘e&ablm@mgmor less pairs than the first series. As |

shown in Fig. 6, the first series has more pairs of pontoons than the second -

series while the second series has less pairs than the third series.

Funnel extensions are provided at the front open end (61 3a) to gather
more frontal waves that allow more powerful waves entering the maw (113)

as shown in Fig. 7.
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open end (613b). As shown in Fig. 6 the pontoons are
arranged in pair wherein the pairs are positioned in

waeomwass2par al | el to each other. The subsequent PGEMY2809/000066

preferably has nore or |less pairs than the first
series. As shown in Fig. 6,,fhe first series has nore
pai rs of pontoons than the Second series while the
second series has less pairs than the third series.

~ Funnel extensions are provided at the front open end

é613a) to gather nore frontal waves that allow nore

ful waves entering the maw (113) as shown in Fig.
7.dains 1. A structure placed on a body of water such
as a sea or an ocean f

o1 det AiSHrUCYrE GHSELTT g Do PORRIChSUEBAY 2 SHR ST T BRdor
St ucLiR vJé?/b'Briéﬂ%ﬁnf@électrm lcBhprising: of wave

energy conversion nechani sns to transfer wave notion
into a continuous reciprocal notion; a plurality of

ener gy Convﬁfﬁ@@ %ﬁéfdg&ect %rsqwc{we\gnurfowﬁ P@ﬁ@my

nmechani sns Fcity; and a platformto
house the wave energy conversi on nechani sms and energy

oo BB o Pl B it

wave motion into a continuous reciprocal motion;

. a plurality of energy conversion systems cooperating with wave
energy mechanisms to generate electricity; and

a blatform to house the wave energy conversion mechanisms

and energy conversion systems in place.

- 2. A structure according to Claim 1.wherein the floating body further
comprising |
double layered hulls having a bottom hull (109) and S|de hulis
(107) for water ballast wherein. the side hulls extending
downwardly from the platform (101,103) and intégrally join the
bottofn hull to form the maw with a U-shaped cross section.

3. A structure according to Claim 2 wherein the bottom hull has a broad

flat surfaces to dampen the structure against waves motion.
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conprising double layered hulls having a bottom hul |
(109) and side hulls (107) for water ballast wherein

wa b@osistes hul | s ext endi ng downwardly from t he PCEMY20IR000066

(101, 103) and integrally join the bottomhull to form
the maw with a U shaped crogs section. 3. A structure
according to Claim2 wherein the bottomhull has a
broad flat surfaces to danpen the structure agai nst
waves notion.4. A structure according to Caim?2

rein the maw h [ :
opinhgriftrd Bdile8, GRFE Zfindleif e it AgF afbnening at
and tdpeosrith ahbearrapenifg aA thé ratiruere ta atiowti watet to Gbwi into
1 wherein the mave ener gy conversi on nechani snms

- conprangddhequghthgdB®¥ni sns and pont oons nmoveabl e with

waves 6. A structure according to Claim4 wherein the
pont oons rock up and down about a pivot when pushed by
the waves. 7. A structure accordingto Caiml vvherein

5, 2 AU SEOBE LB ok, 8 s

t 0 Oréchahiskhercomptisee crartke mechbhiasts andtpmthqms smoveable
(109, 107) levelling the structure so that the

pont d’ﬂﬂkwﬁ)’%’ays in

6. A structure according to Claim 4 wherein the pontoons rock up and
down about a pivot when pushed by the waves.

7. A structure according to Claim 1 wherein the platform comprising a

multiple decks having an upper deck and a lower deck.

8. A structure according to Claim 2 wherein the water ballast in the hulls
(109, 107) levelling the structure so that the pontoons always in

contact with water surface.

9. A structure according to Claim 1 wherein the energy convérsion
systems comprising high pressure and low pressure hydraulic lines
(500, 506), electrical generator (502), hydraulic motor (503), pressure
accumulator (501), oil tank (505) and oil cooler (504).
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contact with water surface. 9. A structure according
to Cdaim1l wherein the energy conversion systens

w@owpniederg hi gh pressure and | ow pressure hydP@EMY2009/000066

lines (500, 506), electrical generator (502),
hydraulic motor (503), presgure accumulator (501 ),

oil tank (505) and oil cooler (504).10.A structure
according to Claimb5 wherein the energy conversion
systens are nounted within the space provi ded between

th p nd | ower. de %g déd?ﬂr
jpnrg etWFSW& ﬁc??{g r%l ‘f?%lra %hgv@ﬁ%'lég{n Lﬂﬁ& er gc efsion
( 101) systerhs @iré drowntedwithih dhe lspaice mrovlaéd)betwealm dbe upper
store room(51 1 crew station (509) and el ectrical
subst@nd @We(gfglf for transferri ng electricity to |and
and | ower deck (103) to allow crew to wal k and access
t he wave energy conversion mechani sm (105). 12. A
structure according to Claim1 wherein electricity

0505l 5B 8 U198 AT i an oo

\Lljmrrbl | deck (dOi o pfb?ld@( an ranea dorehduxadr@{'n'b ¢renes,ostare; room.
ere ac ont oon a

hol di @ e @\B 53%)“8" vﬁ%’h 85(?‘9 éégdﬁg%mstl‘lhgﬁﬁlf‘)at {815). for

(101, tr&,%?érrm@delauw@wcb find ed owksrodedk (H03) IIJ@ allowt@ew to

201
( - walk and access the wave energy conversion mechanism (105).

12.A structure according to Claim 1 wherein electricity generated in the
plant is transferred from the electrical substation (515) to land station

by umbilical cords.

13.A structure according to Claim 1 wherein each pontoon (201) is held
by at least one holding member (207) which extends from the platform
(101, 103) and pivoted at the midpoint of the pontoon (201) to allow
the pontoon (201) to move freely with waves (209, '211) and
cooperated with at least one crank mechanism (204).

14. A structure according to Claim 9 wherein the crank mechanlsm push a
piston of a hydraullc pump ram up-and down.
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t he pontoon (201) to nove freely with waves (209, 211)
and cooperated with at |east one crank nmechani sm

W@ 204)1482961. A structure according to Caim9 wWhECEMY200900066

crank mechani sm push a piston of a hydraulic punp ram
up and down. 15. A structure gccording to Cdaim1l

wherein the reciprocal notion alternates between the ‘
aft and fore of the pontoons. 16. A structure according
to Cdaim1 wherein the pontoon (201) having a fl at

bottom surface and sl anted surfa 1 : f ot
C hSpfratsiores achee da- Gl 1 Sherainy e, FepPta motion
accor glididates Hehpben thedteasd fortlof tpopomtoon$.201) havi ng

a water barrier (205) shielding the holding nmenber

(207) and the wave energy conversion nmechani sns (105)
frombeing affected by the inpact of rogue waves. 18 A
structure according to Claim1 wherein the structure,

i s 161 A\stdietlreiddeofdimpts Ciaimeh svhenein(the pontepra(3030 haying a

to travel froma wde s i '

pef or Eteatiant Ay ad L e eraguridbs (03] {BoR BE ieontoon to
accorgicBqvdve érest (@3).wherein the platformis provided
with a locking armis provided on top of aft and fore

section of the pontoon to immobilise the pontoon
during servicing.

17.A structure according to Claim 1 wherein the pontoon (201) having a
water barrier (205) shielding the holding member (207) and the wave
energy conversion mechanisms (105) from being affected by the

impact of rogue waves.

18.A structure aocording to Claim 1 wherein the structure is provided with -
funnel extensions (701) to allow wave to travel from a wide section to |

a narrow section before entering the maw (113).

19. A structure according to Claim 1 wheréin the platform is provided with
a locking arm is provided on top of aft and fore section of the pontoon |

to immobilise the pontoon during servicing.

20.A strudture according to Claim 1 wherein the locking arm is further
provided with a pillar extendable from the locking arm to interlock the

pontoons.
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20. A structure according to Caim1l wherein the
| ocking armis further provided with a pillar

wezxdendahé e fromthe |ocking armto interlock BEEMY2009/000066

pontoons.2 1. A nethod for converting wave energy into
etectricity conprising : flﬁgting a structure in a
body of water such as a sea, an ocean or the |ike,
formng a maw (113) in the structure with open ends to
al l ow water and waves to pass through; converting and
transferring waves notion into reciprocal notion by

pl aci ng mechanisns in the maw, and |l evelling the

st bYCA WethdPforlcoAverting we @rtirgyité eldetridityoatprizing he
passi ng waves in the maw. 22. A net hod according to
Claim2 1 wherein the floating of the structure is by

‘using a d%?ki@g 'ag%ﬁfﬁ%eepﬂld BodyPEPiaftr Uch 234 ‘5@%1 éinbean

and side hu od according to Claim

wher ei n t loe thelike,ng of the maw i s defined by at |east
two vertical side hulls extending dowmwardly to
integrally join a horizontal bottomhull to create a
U-shaped doeningseaiawi{113) in the structure with open ends to allow

water and waves to pass through;

converting and transferring waves motion into reciprocal motion
by placing mechanisms in the maw; and

levelling the structure to allow the mechvanisms to be pushed by

the passing waves in the maw.

22. A method according to Claim 21 wherein the floating of the structure is
by using a double layered hulls comprising a bottom hull and side
hulls. ' '

"23.A method according to Claim 21 wherein the forming of the maw is
" defined by at least two vertical side hulls extending downwardly to
integrally join a horizontal bottom hull to create a U-shaped . cross

section.

24;A method according to Claim 21 wherein the converting and.‘
transferring of waves motion into reciprocal motion are by allowing
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24. A met hod according to Claim2 1 wherein the
converting and transferring of waves notion into
notion are by all ow ngpont oons t o POU/EY2009/000066
freely with waves and connecting the pontoons with -
crank mechani sns. 25. A net hp,d according to Clainms 24
wherein the levelling of the structure is by
bal |l asting water into and fromthe double | ayered
hulls. 26. A nethod according to C aim 24 wherein the

f th ' | ' . [ ;
and detiosdt? el eplKltinayek ad oBlyiarigdhe deptdshs with
maw. «inknigthBaidnikccording to C aim 24 wherein the

reci procal notion push a piston of hydraulic punp ram
up and down to generate electricity.

25. A method according to Claims 24 wherein the levelling of the structure
is by ballasting water into and from the double layered hulls.

26.A method according to Claim 24 wherein the movement of the
pontoon is about a pivot rocking up and down when being pushed by

passing waves in the maw.

27. A method according to Claim 24 wherein the reciprocal motion push a
piston of hydraulic pump ram up and down to generate electricity.



