WO 2009/ 148296PCT/ MY2009/ 000066 Wave Energy Conversion Plant Field of the
| nventi on 5TWe22p/e8enat | nvention relates to a wave end@CHFMBHMIPEOs on: pl ant
and nore particularly to a structure placed In a body of water such as a
sea, an ocean or the |like which convejts wave energy and notion into
electricity. 10 Background of the Invention Wave energy is known as
one of the greatest sources of renewable energy that could be exploited to
generate electricity. The progressive notion of the wave coul d be
translated for continuous aNawsEnergy CoawgsionPlditere are 15 different
solutions in generating electricity fromwaves which vary on different
configurations. Generally, wave energy conversion plant that is placed In
the sea or OGqiDofithy Inkéntidribj ect to feroci ous wave conditions and powerful
forces such as. stormand rain. For a wave energy conversion plant to be
both commercially and physically viable, it nust be able to wi thstand

t hese forces whi | Eheatresent inventiontrelatesjo atwavei engraytosneargieryplapbapter si on

mechani sns from bej. c fﬁﬂtlﬂl‘ Lo | rlslc Re&SANt invention
to provide a "&{¥ ggﬁl@gae'%{%gatécou gdélr%eseedt ﬁtﬁ%ﬂﬁg\%&?e&gﬁ ?éeaﬁ%rflt S by utilising
bot h wave .| erogedn crrihe Hrwehichi aonveriswave@naisy and mofien Bl elegrerty. -~ -

10 Background of the inventiqn

Wave energy is imo’wn as one of the greatest sources of rene\fvable
energy that could be exploited to generate elechic_:ity. The progressive motion
of the wave could be translated for continuous electricity supply. There are

15 different solutions in generating electricity from waves which vary on different
conﬁghrations_i :

Generally, wave Bne@ conversion plant that is placed In the sea or

ocean may be subject to ferocious wave conditions and powerful forces such’

20 as storm and rain. For a wave energy conversion plant to ‘be qu

commercially and physlically viable, it must be able to withstand these forces

while at the same -'time protecting 'its energy convers_ion mechanisms from.“
being affected. ‘ '

| 25 It is an object in the present invention to provide a structure that.opiqld
meet the above requirements by utilising both wave length and wave width in
the most efficient way:



WO 2009/ 148296PCT/ My2009/ 000066 2 Sunmary of the Invention Accor di ng
to the pres&Q2pydend i on, a structure placed in a bodgCumyway®mssuch as a
sea, an ocean or the like for converting wave energy and/or notion into
electricity conprises a floating bodyzresting in the water to float and
support the structure. The floating body conprises double |ayered hulls
having a bottom hull and side hulls for water ballast. The hulls are
integrated to forman open ended maw havi ng open ends to all ow waves to
pass t hr ough Sumenarauf the nvention end to the other end of the structure. A
plurality of to pontoons is provided within the maw to all ow the pontoons
to be pushed by the passing waves wthin the maw. By havi ng the pontoons

i nsi de the maw, tAccopding toothe rapsenp inyertioned W@Iﬁﬁ%@'??ﬂj’ infa bedwaf by t he
i mpact of si %&r@h&?%a%é’@rﬁ&gﬁo%E‘ﬁﬁe fol%ﬂ“%rlﬁﬁwao%hﬂby ah@er a very

broad flat surface to act as a gi ant. danper. to Stabk;ll éructure

whi ch pr evientreotion dnta elegtriciy eomaras g dioatipacbadyresiing i the nd undul at e
up and down \/aan&uWﬂhé‘é&uaﬁre ?hé)ﬂ@dnﬁ@bamy eormi@us dadalemayerep mlls the .

vave  ener gy duvBadpbm RokAadsdepdl b s TR s SRONEEMAN, o751 o7

system t 0 conydsrn wA\tperrehdgy neaw having opemeade leallow wiaves torpessvave ener gy

conver si on_ e RIS ohELF e bffor o Wil sthibily RCprangay 2, ochani sm

whi ch convert I'onal not1on ve into a
reci procake mybntoons Bipeovidedovithinghe craw tor dliowrihe penteans t@&ﬁ pyehedeher r ed t o,

but not limt n %bﬁgﬂggg tHPfb@n and
generates el é@%?%sgfng m%’h@@%‘fﬁﬁﬁg%ﬁ?gﬁ/@%&&/ 00
the ponloons are protected from being affected by the impact of side thrusts ,

from rogue waves.

15 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
20 plurality of energy conversion systems. Wave energy conversion
mechanisms odoperate 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 convert_s and 7
transfers a translational motion of the wave into a reciprocal motion. The
25 energy conversion systems can be referred to, but not limited to a system
that converts the reciprocal motion and generates electricity .



3 The pontoons are individually pivoted about a fixed point |ocated
bet ween aft vemebod/msms secti ons of the pontoon to al | owpaT/soRep/mMIGEs r ocki ng
novenent when bei ng pushed by waves. The crest of oncom ng waves will [ift
up the bow of the pontoon while siml taneously the stern of the pontoon 5
will sink dowmn into the trough of preceding waves. This is the reason for
the pontoon length to be half the wave crest to crest distance. As the
crest travels on towards the stemto l'ift it up, the boww Il sink into
the onconi ng troufhe pohieonsare édiidviatiy piyptedt abaut la Tied; paift lordtedhow agai n.

This cycle w) lu%é]%k@ﬁr@#] o bAdibREDY tﬁ@? §n‘ﬁfatﬁ)9¢a39nunuous ReRAgdi ng to the

present | nve e pontoaons bout the pivot, a transl-ational
moti on of t hempenenbwbermbeing DHM&VW@Y% n"fr@ gest QEP%OB'E%H wayesWill ary ot i on

by a crank ﬁ‘t']g:“l'p d\ﬁbm&bmia siniiahbeuz haatehvdrmulpbmobnm purmp up
and down. Atrrp1 edas a%mgtr‘h mechani sns are gq ded be&\/\ﬁsn the fixed

pi vot so thatwill sink giown into the: raugh &f pecedipg waasyE ﬁ'st 8 "e4SRAKC" 18R hani sns.
Hydraulic sy ohSefgth 46 tHRMhAN theWwiveeorb&t s Idistaea. Wa\the exnestgy i Nt 0
el ectricity because the system proyi.des a ean, q&eﬁé@ P%mt"l i ent 20
ener gy convertsavels ngﬁﬁthmsem@ééf%m% i e evened
out by using oughCRietheRt GtdmMing caés WilMiitiuptthe bowi hgain. |Trinisacyclenﬁlttakéed speed
and torque at a enerat| ngﬂset : The potential eneny in a sea or

an ocean waveaiod &F’Eﬁ?%“ %8Pt he 25 following formul a: Power /. meter
width wavggfront = K x h2 x t Where Kis a constant of 0.5; h is the wave

hei ght on et ers (Ieags RAnb HRIGLAIIARAMISR wieR WY Poniddhe rdcidaboiftie per i od from
pivot, a transiational motion of the pontoons are transferred into a reclprocal
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
15 provided between the fixed pivot so that reclprdcal motion altemate 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
20 energy conversion system. The surges developed in the system are evened
out by using a pressure accumulator which results in a controlied speed and
torque at a generating set. |

The potential energy in a sea or an ocean wave is calculated by the
25  following formula:
Power / meter wndth wave front = K x h2 x t
Wheré K is a constant of 0.5; h is the wave height on meters (measured from
crest to trough); and tis the period from crest to crest in seconds. '



In order to produce as much electricity as possible, a plurality of
pontoons i swoewmivdsxdse W t hin the maw. The pontoons i s eonMiygwe@doss 0 have
wi de and flat surface at the bottomto capture or absorb as nuch power of
waves that push the pontoons 5 Acgordingly, the frontal aspect of
each pontoon nust be presented at right angles to the onslaught of

ener gy-| aden waves. The length of the pontoon nust not be nore than half
t he di stance between wave crests. The fore and aft sections of each

pont oon are pr.ef erlairgerco produde hemych elerricity ascpagsibles @ pHERI: ofe pont oons
woul d easily r L Ll iy | Wit is Wenfigii fa86PC
T W2000; 006088, 1531'6@5‘@%6}9 :"ﬁ]hg? PR bhitehe Is § & %e esent
i nvention wi | wideoandofiat sudacej aidbe bottamaip W“E%&hﬁpsé’%ﬁiiﬁucmppwe?g{erence to
t he acconpanymgeghgegjl%gg,eadﬁtdyﬂgch: 5 Fig. 1is afront viewof a
structure placed 1n ody of water such as sea for converting waves-into
electricity with sonme of wave energy conversion nechani sns shown nounted

toit. 10 Fig. 2 igccrdWighethel iRt aspdteoteuch penteoyynushe preserded aechani sis
wi t h pont oons bei ng pushed by passi ves, Fi ' pdee wiew of the
wave ener gy c&a%%&'%‘%ﬁ%&%ﬁ'%@ﬁﬁ&?%ﬁ%ﬁ%?|"fa§'8§ 4\'/-\llﬁ? ﬁer@lcl;\cﬁfl F\ﬂge mechani sm
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
10 weight so that the pontoons would easily return to its equilibrium position.



15 Fig. 4a is the A-A cross-section view of Fig. 3 show ng the arrangenent
wave ener gy wimmwoens®eon nechani sns. Fig. 4b is thecBvB00y@8®e Secti on
view of Fig. 3 showi ng the arrangenent of 20 hol ding nenbers which hol d a
pontoon. Fig. 5 is the plan view of tke structure show ng an energy
conversi on system-connected to the wave energy conversion nechani sm and
facilities pravided on the structure. 25 Fig. 6 is the G C cross-section
view of Fig. 1 showi ng the arrangenent of the pontoons and flow profile of

wat er passi n@rehDesedbtigriof thefvawingsed from the bottom 6 Fig. 7 is the GC
cross-section view of Fig. '|I showng the structure is equipped wth

funnel extensions. WO 2009/ 148296PCT/ MyY2009/ Q00066
The present invention will now be described by way of example only,

with reference to the accompanying drawings, in which:

. Fig. 1 is a front view of a structure placed in a body of water such as sea for
converting waves into electricity with some of wave energy conversion

mechanisms shown mounted o it.

10 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.

15
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 Flg 3 showing the arrangement of .
20  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. . '

25 .
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.



7 Detailed Description of the Invention The present invention relates to a
wave ener gy womegngioen pl ant and nore particul arly torer/siveweiwsse pl aced
in a body of water such as a sea or an 5 ocean or the like. The structure
has a plurality of- wave energy conversd§ on systens and nechani sns nount ed
on it to convert wave energy and notion into electricity. Various

nodi fications to the preferred enbodi nent and the principles io and
features described herein will be readily apparent to those skilled in the
art. Thus, thgigorerethe C« erastsaction view of fiignt @howipg Hbe |StHFEIS: o t he
enbodi nments shown but..to b ed the w dest scope consistent with the
principles anaqtfl@%@ﬁl@ﬁ@%&’??‘%?’ﬁér ein. 15Referring 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 nunber of wave energy conversion
mechani snms (105) mounted to a platform (101). The structure conprises
floating body resting in the water to float and support the structure In
the water. The floating body conprises double 20 | ayered hulls having a
bottom hull (109) and side hulls (107) for water ball ast. The bottom
hul | and the side hulls forman open ended maw (113). An opening is

provi ded at each end of the maw to all ow waves to pass through. The maw
(113) has a U shaped cross section wherein the vertical side hulls



25 (107) extending downwardly fromthe platformat the top of the
structure i nvweeposidBapej oin the horizontal bottom hull PCUSN2600066 bottom
of the structure. WD 2009/ 148296PCT/ MY2009/ 000066 A plurality of
pont oons are provided inside the maw 70 be pushed by waves passing through
the maw. Fi xed hol di ng nenbers are provided to hold the pontoons in place
so that the pontoons hung within the maw. The waves and water enter the
open end at one side and | eave the maw at the 5 other open end at the
ot her side. Detailetieshiptionof thainventiano) has a very broad flat surface to
act as a giant danper ‘essentially to stabilise the structure such that it
prevents the structure frombeing carried away or noved and.undul ate up
A %4

and down with i o fThe prasentdnvestion,eelates to\g Vave FRYETFRM PR AP%ci1iti es,
the pontoons ape NhddiaAl BefsthRiupe plataFN 3 iy vhiater swchBaaseadidd. According
|

to the present vention, the structure mu ot be <solidly to
the sea or 5t hecesn@athelike. The siudireriiasA p'élﬁ'i{yr ?wvaﬁéig’%gﬁ%ﬁ«&?'ﬁgti des.
15The pl atforgs HdSRschaniBis riodhted dadtds chawertivpvamnengy @nd dendikn ( 101) and a
| ower deck (103) 1s provided to house and hold a plurality of energy-
conver si on syistoslectrifch systemis directly connected with the wave energy
mechani smto generate electricity. 20As shown in Fig. 2, a plurality of

pontoons is attached to e.e ' ' Hag. The
pontoons (201) ar S/%r'?feﬁ W%P?"}%%%ﬁ%ﬁ at %ﬁfﬁfghﬁ'ﬁ ﬁtg%lr?é{géed bet ween
aft and fape seifenmns describied hetein wilrbetreadily apnaranide Akqss shille f’b i ng

The.bow i & pudhcdnihy 18 Fosqil frerbn 3 (8 BRRED O e e e oes. down

e at the sang tine the 25 st-em goes down
(209), then asmbédiments shayndaut tmmmj@ﬁﬁ%meeﬁns%ﬁaﬁkm% Il be
lifted up whi ﬁcfﬁ%éﬁ@%dt&e@@éd&ﬂbdﬁ&ﬁin..mi s fore and aft rocking is
repeat ed endl &ssl’y, averagi ng one cycle every fifteen seconds or so. At

| east one hol di ng nenber (207) is provided to hold the pontoon in place
such that ghe pontrapdining st waFE. 4t thene isnshawn & fontiview fa structure

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

. of wave energy conversion mechanisms (105) mounted to a platform (101).
The structure comprises floating body resting in the water to float and
support the structure in the water. The ﬂ'oating body comprises double

20 layered hulls having a bottorn hull (109) and side hulls (107) for water ballast.

The bottom huil and the side hulls form an open ended maw (113). An

opening ‘Is provided at each end of the maw to aliow waves to pass through.

The maw '(1 13) has a U-shaped cross section wherein the vertical side hulls

25 (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.



WO 2009/ 148296PCT/ MY2009/ 000066 9 When the pontoon (201) rocks about
the pivot, tW209a2s6ati onal notion of the pontoons | BCT/MARYeIed i nto a
reci procating or rotary notion by a crank nechani sm (204) that woul d push
a piston (203b) of a hydraulic ram pugp up and down. At |east two crank
mechani sms (204) are provided fore and aft 5 between the fixed pivots so
that the reciprocating notion alternates between the crank nechani sns
(204). In this way, the rocking notion of the pontoon (201?:I |s effectively
utilised. A hydraflglwality sf pontéansare provided m’sid@rtge ;aw tg #d P¥g the
electricity 10 r (Rétbers & mﬂed}ftél ci ent

ener gy conver®@ %%%g%%ﬁ%wguﬂﬁtkﬁg%ﬂ Iﬂiééoﬂﬁ%?@gl I C seur espare vened out by
use of a preswid theaoptoens it PRCaER ﬁw‘ﬂ@s‘!ﬂnfo"i"ﬁ hH“Q:BWc‘ dhe Bgw sﬁ B&d and
torque for el Galediaft e ol 1RLERIPIrRCh ohE T drlgi thé niaheatitbart oon i
not be nore t an ha e d| stance between wave crests. The fore and aft
sections of e‘ébﬁ%@%@ﬂtm& olheesidd abl y of equal |ength and wei ght so that
t he pontoons would easily return to its equilibrium posi tion. 20As shown

Cucoessi ve cr est o THe bafom WHECRAEDSES vork PP ol il O ol B B TEFC.

stern, and t hgangsmR tmmthnwtosstamﬂslaetheuﬁnmwrer%@h thah & Q@é@ﬁiﬁmth? sink into

t he trough of the dJ n hdulatd Bp gn@g&m mmus
al ternating f e éﬁo{' 81? ngra’tjﬁ“’t’ W’ onat oon out he fi xed
pi vot, 10 the motion of waves thh the water ballast facallties the pon toons are

maintained to be always at water surface (117). According to the present
invention, the structure must not be anchored solidiy to the sea or the ocean
bed but must float and rise and fall with tides.

15 | The platform comprises a multiple decks having an upper-deck (101)
and a lowér deck (103) is provided to house and hold a plurality of energy
conversi.on systems. Each system Is directly connected with the wave energy

mechanism to generate electricity.

20 As shown in Fig. 2, a plurality of pontoons Is attached to wave energy
conversion mechanisms (105). The pontbons (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 saries of oncoming
wave crests. Firstly, the bow is pushed up (211) while at the same time the - -

25 stern goes down (209), then as the wave crest moves towards the stern, the
stern will be fifted up while the bow is going down. This fore and aft rocking is -
repeated endlessly, averaging one cycle evary 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. '

30



25 whi ch, by conputing the nechani cal advantage of the | ever action of
hal f the poM®uwe/i4eagt h bei ng pushed up whil e attachelTmY®od4owel pi vot, a
t remendous anount of hydraulic power will be transferred to the hydraulic
punp rans resisting this pushing notien. Mst of the wave power is used to
overcone the resistance of the hydraulic punp ram 30 WO

2009/ 148296PCT/ MY2009/ 000066 10 The pontoon has a wi de and fl at

bottom surface in .order to capture as nuch of the wave ,g{l@ﬂngﬁoas possi bl e.
Further, the fron\r\ﬁnbnﬂ'@pmetoo@fzoéhwkﬁ)@%@ﬁPh@&fhed@"ﬁ'tag ™t right

angl es to they (RRSAAARG sQangRRBSId dRRprosRNRor sy oty d renpont oon |

confi gur ed td anted surface Fﬁé%g‘f{ﬁ' a barrier (205) is

provi ded to preshenismt(Be4)Hkat ayoyld M&P*sﬁﬂ(ﬁz L0 HIEFRMRUNR ¢ ogue.

‘."’a"eg.l d df;ﬁéndso%&vp'm@&t% ?ﬁﬂﬁﬁleéﬂhﬁasﬁﬁ@@”g@& proeidediofe and afti E 802)6 t

i nmobi |i se e pontoons are |oc vi dj 0

to recei ves a hebraandthe Bres Riveisse '§§t tg'ﬁ('ﬁﬁv'f’rg??%ﬂﬁ’ 510{]%‘ Llﬁﬁﬂﬁsgbésdevrg%ﬁ?m ng; the

| ocking arms gé Erahﬁﬂ'%ﬁéf%ilné‘(fzo  Airhihisplvay, ter rocking motiesr ofdb poteopont oon.  The

| ocking armis further %I ded with a pillar that is extendable fromthe
6@‘45‘@%"8 % on

| ocki ng ar m (@01 )ie whi ch are di stanced apart by a | onger
hol di ng nmenber. The | ower deck is distanced apart fromthe upper deck to

al | ow per son to 13 el uOhsldn ANIeARERSF IS MRordgy 0 ck@wicty o1 on

mechani snms and th nversron sy t he front

s
view of the psecausenthe ispstempravidesa ﬂaﬂfgéﬁ@h@"doﬂ’mméngwgl‘m’"ﬁﬂ'\‘/er si on

rochant Sits orkkilf ARA1Mhe hrdliE o8 oheunad 30t byiiens frossas pr ocat | ng
noti on which 1

urn generat el ec Cit | ural .t e energy
conver si on mmu@mwh@hmsymmao ?H‘?@XBB%‘P%B‘W o 9‘%%‘6?36& t# ﬁé Fig. .4b, a
pair of holdi FRépers is provided to hold a pontoon. As shown in Fig. 5
t he upper dec 101) is an open ended area. The .
15 . .The length of the pontoon must not be more than half the distance
between wave crests. The fore and aft sections of each pontoonare
preferably of equal 'Iength and weight so that the pontoons would easily

return to its equilibrium position.

20 As shown in Fig. 2, the length of the pontoon is half of the distance
béhveen 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 frough of the preceding wave. Thus there will be a continuous,
alternating fore/aft rocking movement of each pontoon about the fixed pivot, '

25 -which, by computing the mechanical advantage of the lever action of half the ;
pontoon length being pushed up while attached to a fixed pivot, a’
tremendous amount of hydraulic power will be transferred to {he hydraulic
puhp ramé resisting this pushing motion. Most of the wave power is used to -
overcome the resistance of the hydraulic pump ram.

30



25 area is provided with a helipad (507), store (511), areas for crane to
be positiond (08%B¥2% el ectrical substation (615), andrcrMXzegeemweson (509).
The energy conversi on system conprising a pressure accurul ator (501), high
pressure hydraulic line (500), electrical generator (502), hydraulic notor
(503), low pressure hydraulic line (506) oil cooler (504) and, oil tank
(505). WD 2009/ 148296PC TI M Y2009/ 000066 11 The system are nounted within
the space provided between the upper and |ower decks. Umbilical cords are
provi ded t o transfike périleorgeser ide dnéfiadottomisufaceriv ardents captice 83 cal

substation (31 @Qwa%ade tésoﬁoséiﬁleolFHHﬂér' in Rintdl ARpEAIDY datiy Pr OVi ded

vmthmtherrdWl e passing.waves In t
pont oons nearpontnos mmmmmnMgt right iapales tbilie englaugsit Bﬁﬁ'@é@"@ﬁﬁnt ransf erred

and t hus ”D"‘\géi{eEGfHe Waftwn%oh%&%n@.&aa &ﬁhavéraelamatsaﬁamsw arranged to

effectively I'se t e waves and_wat er é 01) SQ ering the
first opens erﬂifwm@al)afa‘ifdm@dﬁlﬂ“@'%é%r?&“?‘ﬁ%% ?l'd'é'ﬂd“ shown in
Fig. 6 the pqﬁ%&gﬁigmgmgnﬁb §RNG&AsI N pair wherein the: pai rs are positioned
in series parallel to each other. The subsequent series preferably has

more or less pairs than the first series.” As shown in Fig. 6, the first
series has nore pgird Ssebliciftpnpurpssest Ithe pordosrec @nel sanfigesdwiio | ket he second

series has | ese BALLD THiRordbhs'dib 6Lk byPBroviding fixed pilars (304) to
10 receive a locking arm (303) as shown in Fig. 3. During servicing, the locking
arms are deployed from the platform to interlock the pontoon. The locking
arm is further provided with a pillar that is extendable from the Iocking 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
15 walk on it and access the wéve energy conversion mechanisms and the
energy conversion systems.

Fig. 4a is the front view of the pontoon showing the arrangement of

wave energy conversion mechanisms ori the pontoon. In order to have a

20 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 _
25 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 fine (506) oil cooler (504} and, oil ta_hk (505).



Funnel extensions are provided at the front open end (613a) to gather nore
frontal wavew wbHs28¢ | ow nore powerful waves enteri ngPCHMYRRN0WE3) as
shown in Fig. 7. WD 2009/ 148296PCT/ MY2009/ 000066 12 Clains 1. A
structure placed on a body of water sigich as a sea or an ocean for
converting wave energy into electricity conprising: a floating body
supporting the structure and formng a maw ; a plurality of wave energy
conversion nechani.sns to transfer wave notion into a continuous' reciprocal
motion; a pl Uelsystpmodre emceantpg withinthe spaee. prpvidedhbetweeh £18APREATM t h wave
ener 9y rrecr]a%ﬁ%%e&&. E%ﬁi%tcﬁrdgla?&%rﬁbiﬁéﬂ #:traR8Mr the generated electricity-a pl af form

to house the e energy conversionh nechani sns 15and energy conversion
systens in plismmethe2leciicasubstationd5Hdea ANA§AIBN-Cl ai m 1 wherein the floating
body further conprising 20double layered hulls having a bottom hull (109)

and side hulls (107) for water ballast wherein-the sj hul | s, ext endi ng
downwar dl ys f r om. t Adlysalisy efopartaons is rigwded, yihin H%%@F%‘?Wﬁ%f‘ws?ﬁ% bot t om hul |

to formthe rﬂ%\é@n}% Wavés ikts mBRIMEFOSHcOAE e more reciprocating motion
could be produced and transferred and thus more eleclricity could be. '
generated. The pontoons are arranged to effectively utilise the waves and
water flow pmﬁ!e (601) entering the first open end (613a) and leaving se_cond
10 open end (613b). As shown in Fig. 6 the pontoons are arr_aﬁged in pair
wherein the pairs are positioned in series parallel to each other. The
subsequént series preferably has more or 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.
15
Funnel extensions are provided at the front open end (61 3a) to gather
ﬁaore frontal waves that allow more powerful waves entering t_he maw (113)

as shown in Fig. 7.



25 3. A structure according to Caim2 wherein the bottomhull has a broad
flat surface®otwwyddvpen the structure agai nst waves nmBCI/BYY20090W@066

2009/ 148296PCT/ MY2009/ 000066 13 4. A structure according to Claim 2
wherein the maw has all opening at ongzend and an opening at the other end
to allow water to flowinto and through the maw. 5 5. A structure =~
according to Claim1l wherein the wave energy conversi on nechani sns

conpri se crank mechani sns and pontoons noveable with waves 10 6. A
structure accQhrhhg'g to Claim4 wherein the pontoons rock up and down about
a pivot when pushed by the waves. 157. A structure according to Claim1l

wherein the platformconprising a multiple decks having an ulﬁ)?er deck and
a | ower deck. 1. A structure placed on a body of water such as a sea or-an ocean for

converting wave energy into eleciricity comprising:
a floating body supporting the structure and forming a maw ;

a plurality of wave energy conversion mechanisms to transfer
wave motion into a continuous rebiprocal motion;
10
. a plurality of energy conversion systems cooperating with wave
energy mechanisms to generate eledtricily; and

a platform to house the wave energy conversion mechanisms
15 ~ and energy conversion systems in place.

. 2. A structure according to Claim. 1 wherein the floating body further
comprising ) .

20 . double layered hulls having a bottom hull (109) and side hulis
(107) for water ballast wherein. the side hulls extending
downwardly from the platform (101,103) and integrally join the
bottorh hull to form the maw with a U-shaped cross section.

25 , |
3. A structure according to Claim 2 wherein the bottom hull has a broad

fiat surfaces to dampen the structure against waves motion.



8. A structure according to Claim2 wherein the water ballast in the hulls
20(109, 107)wWOay#N4819hg t he structure so that the pont BEHMY20MRHNEE6 | n:
contact with water surface. 9. A structure according to Claim1 'wherein
t he energy conversion 25 systens conmising high pressure and | ow
pressure hydraulic lines (500, 506), electrical generator (502), hydraulic
nmot or (503), pressure accunulator (501), oil tank (505) and oil cooler
(504). WD 2009/ 148296PCT/ My2009/ 000066 14 10. A structure according to

O ai m 5 wher ei nd.t Astruelureggeceringde $Hlaim Zyhereldhemaw fiagAnapeling ﬁ'F n the space

provi ded between hﬁbe thaga aﬁ%ﬂeﬁiﬂd\'ﬁfmé%ené 10 Al water ¢ fisve ime cor di ng to
a orm

Caim1l wherein the b aving an upper deck (101) to provide an area
for helipad (507) ancti%mb,thesmew room (511), crew station (509) and

el ectrical substation (515) for transferring electricity to land and | ower
deck (103) to allow crew'to iowal k and access the wave energy conversion
mechani sm § 105) . 12. A structure according to Caim1 wherein electricity
generated in thg plstlétuieSadcbr@ingfte Ciael 1fwhemaih the weavecdnergyaionesign at i on (515)

to land station 15b nbilical .cords, 1 . i to Caim1l
wher ei n ZachI pont U@ﬁha(L'l‘ﬁ‘!ﬁ I"?'EP'FP@I ﬂ'aﬁ%/ "ﬁhébﬁééaé{ Hﬁ%ﬁ*ﬁ‘é’?ﬁﬁ%’%ﬁ%e? (2?)“7)m
whi ch ext ends froithavgs atform | : _

10 ‘ ‘
6. A structure according to Claim 4 wherein the pontoons rock up and

down about a pivot when pushed by the waves.

15 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
20 (109, 107) levelling the structure so that the pontocns always in
contact with water surface.

9. A structure according to Claim 1 wherein the energy conversion

25 syétems comprising high pressure and low pressure. hydraulic lines

-{500, 508), electrical generator (502}, ‘hydraulic motor (503), pressure
accumulator (501), oil tank (505) and oil cocler (504).



20 (101, 103) and pivoted at the m dpoint of the pontoon (201) to allow
t he pont oon Woewy1#zénove freely with waves (209, 21l1pcamyodopedmsated with
at | east one crank nechani sm (204). 2514. A structure according to Claim?9
wherein the crank nmechani sm push a pigjon of a hydraulic punp ram up and
down. WO 2009/ 148296PCT/ MY2009/ 000066 15 . 15. A structure according to
Claim1l wherein the reciprocal notion alternates between the aft and fore
of the pontoons. 16.A structure according to Claim1 wherein the pontoon
(201) having a fiDak stacterenacsardingcte Siaimsh avheerin 409 reRQWY(STWSrSRP bow of the

pontoon to face \A@xa?%%ﬁé H—g;\%/ﬂt& withihltheAptd povided bamdhdheapper Cl aim 1

wherei n the pont oo Ing a water barrier (205) shielding the

hol di ng menmber (20 levegdedks. wave energy conversion nechani sms (105) from
being affected by the inpact of rogue waves. 15 18. A structure according
to Caim1l wherein the structure is provided with funnel extensions (701)
to allow wldve to travel froma wi de section to a narrow section before
entering the maw(aldirictur@Secording to Claim 1 wherein the platform having an upper

deck (101) to provide an area for helipad (507), créne_s. store rocom .

(511), crew station (509) and electrical substation (§15) for

transferring etectricity to land and lower deck (103) to allow crew to '
10 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

15 © by umbilical cords.

413.A structure according to Claim 1 wherein each pontoon (201) is held
by at least one holding member (207) which extends from the platform
20 (101, 103) and pivoted at the midpoint of the pontoon (201) to allow
the pontoon (201) to move freely with waves (209, 211) and '
coopefated with at least one crank mechanism (204).

25 14.A structure according to Claim 9 wherein the crank mechanism push a
piston of a hydraulic pump ram up and dowa. '



19. A structure according to Caim1 wherein the platformis provided with
a | ocki ng arw® pe9y/pBr¢i ded on top of aft and fore sect POIM¥ROBRDB®IOGEONt ooN tO
i mobi |l i se the pontoon during servicing. 25 20. A structure according to
Caim1l wherein the locking armis furgfher provided with a pillar
extendable fromthe |l ocking armto interlock the pontoons. WO. ;

2009/ 148296PCT/ MY2009/ 000066 16 21. A nethod for converting wave energy
into electricity conprising : floating a structure in a
body of water subiA asudurecagconding deFlaiBor! whereln the rgdresshdnetionaw (113) in
the structure wt E}t%gﬁssmeﬁﬁleadfﬂé?l\ﬁ'fmto?fhe%ﬂtoﬁﬁéfgs to pass through
toconverting and transterring waves notion Into reciprocal notion by

pl aci ng mechanisns in the maw, and ‘levelling the structure to allow the
mechani snms to be pushed by the passing waves in the maw. 15

5 16.A structure according to Claim 1 wherein the pontoon (201) having a
flat bottom surface and slanted surface (301} at bow of the pontoon to
face-wave crest (211).

10 | 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.

15 .
| 18.A structure according 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).

20 _
18.A structure according to Claim 1 wherein the platform is provided with
a Iocking.arr_n is provided on top of aft and fore section of the pontoon |
to immobilise the pontoon during servicing.
25

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

p_ontoons.



22. A met hod according to Caim21 wherein the floating of the structure is
by using a d6L39Pa43286ered hul | s conpri-sing a bottom hedTMEHdY®h@e hul | s.
20 23. A nmethod according to Claim21 wherein the formng of the maw is
defined by at least two vertical sidegulls extending downwardly to
integrally join a horizontal bottomhull to create a U shaped cross
section. 25 24. A nethod according to Caim21 wherein the converting and
transferring of waves notion into reciprocal notion are by allowing WO
2009/ 148296PCT/ MY2009/ 000066 17 pontoons to Mve freely with waves and

o e 2w AT 8 S A ol RR RTMechal ARRGY 2000(C\00 o

into and fromthe double |ayered hulls. 26. A net hod according to Caim

24 wherein the mveﬁﬂﬂ&atmbatéﬁctw@mwwoma&bewh@s@sy@hnrd@sxﬁ ng up and
down when be| ng pushed by Easm ng waves in the maw. -

forming a maw (113) in the structure with open ends to allow
water and waves to pass through;

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

leveliing the structure to allow the mechanisms to-be pushed by
the passing Waves in the maw.
15 _
| 22.A method according to Claim 21 wherein the floating of the structure is
by using a double Iayéred hulls comprising a bottom hull and side
hulls.

20
"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.

25

24.A method according to Claim 21 wherein the converting and.;
transferring of waves motion into reciprocal motion are by allowing



27. A nethod according to C aim24 wherein the reciprocal notion push a
15pi ston of WeueIe punp ram up and down to gener at ECEHMIRINGIGY .-

17

pontoons to move freely with waves and connecting the pontoons with
crank mechanisms.

5 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
10 pontoon is about a pivot rocking up and down when being pushed by
passing waves in the maw.

27.A method according 1o Claim 24 wherein the reciprocal motion push a
15 piston of hydraulic pump ram up and down to generate electricity.



