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Cross Reference to Related Applications

The present application is related to and claims priority from the
following U.S. patent application:

Non-provisional (regular utility) patent application number
11/446,497 titled “A machine and system for Power Generation
through Movement of Water” filed on June 2, 2006,

which is hereby incorporated by reference as if fully set forth

herein.

Field of Invention

This invention relates generally to the field of power generation
and more specifically to a machine and system for power generation
through movement of water.

Background of the Invention

Extraction of energy from water sources has been a desire of
mankind for ages. Various methods involve water wheels,
entrainment, and hydroelectric turbines. Prior attempts to convert
ocean tidal movements or current into power involve large scale



2 systenms, the use of traditional generators and
various turbines to capture the power of the water.
woher7desazci ency in the prior art is that the syerass007/012826
are not easily 5 configurable for different settings,
require |large scale construction and are not
comercially viable. They are not suitable to being
noved easily, they are not ,t opographi cally adaptabl e,
nor do they withstand the corrosive effects of water.
Further, the weight needed for a traditiona
generat or havi ng magnets and copper wire inhibits io
repl acenent. Moreover, there has been no system using
an array of snall power cells arranged in parallel to
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the moving water (wave, current, tidal or other). A turblne fan will

20 rotate independently in a converging nozzle to extract additional energy
from moving water after each independent turbine fan. The fan blades
rotate independently inside of a housing. The housing contains
windings made of copper or a conductive polymer or other conductive
material. Rotating magnetic field produced from a magneto polymer,

25  particulate materials that generate a magnetic field suspended in a
homogeneous or heterogeneous polymer or traditional magnetic
material such as Fe, Co Ni, Gd, Sn, Nd or ceramics that exhibit
magnetic fields generates electrical energy as the independent turbine
containing the magnetic material passes by the conductive windings.

30  The magneto polymer differs’in that the magnetic characteristic exists



3 at the atomc |evel as opposed to a particul ate

m xture suspended in a polyner. The truss structure
wonod7he3qol ymer housing is conposed of pol ynePCoOMUS2007/012826

fi berglass reinforced pol yner, carbon conposite or

nanot ube reinforced polynmer. The truss structure

supports the central 5 shaft of the turbine bl ade

assenbly inside of the polymer turbine housing.

El ectrical energy that is generated in each turbine

should be in the range of 0.001 - 5,000 watts (W but

could be as large as 100,000 Wper turbine. The
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topographically configurable. Additionally, the array’s modular
(cellular) design allows for repairs and maintenance of the turbines
without taking the entire power generating capacity of the array offline.
Reailistically, only a fractional amount of power generating capacity

25  would be taken offline at any one time as only individual vertical stacks
in the two dimensional array would be taken offline for maintenance of
a turbine in that stack.

In accordance with a preferred embodiment of the invention,

there is disclosed a a machine for power generation through movement

30 of water having an array of power genera'ting cells electrically
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in a interchangeabl e nodul ar arrangenent and the
cells are positioned to receive kinetic energy from
the novenent of water, wherein the cells convert
energy by the novenent of ap electrical turbine within
each 5 cell. In accordance with another preferred
enbodi nent of the invention, there is disclosed a
machi ne for power generation through novenent of

wat er having a housing with electricall%ﬂconductive
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W tsnrrgll}r?deoJ by electncfally conguctlve w%gtlngg%%sp?aced in a housing
about the impellers, the turbines are arrayed in a modular arrangement
and electrically interconnected where the impellers are motivated by
the movement of water to generate electricity.

In accordance with another preferred embodiment of the
invention, there is disclosed a system for power generation through the
movement of water having a plurality of energy celis, each cell
individually producing less than 5000 Watts each, a tray for holding
said cells in electrical communication through an electrical conduit
internal to the polymer with one or more of the cells, the cells are '
arranged in vertically stacked arrays in the ocean and transverse to the
ocean tidal movement, and the arrays are electrically connected to the

electrical grid.



arranged in vertically stacked arrays in the ocean and
transverse to the ocean tidal novenent, and the arrays
weane7akseirical ly connected to the 3o el ectri eai/ugeiodoi2826
WD 2007/ 143021 PCT/ US2007/012826 5 In accordance with
anot her preferred enbodi nent of the invention,
significant additional advantages are achi eved through
the wuse of hydraulic punpssthat are driven by water
turbines. By using a 5 platform nounted hydraulic punp
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Brief Description of the Drawings

The drawings constitute a part of this specification and include
20 exemplary embodiments to the invention, which may be embodied in
various forms. It is to be understood that in some instances various
aspects of the invention may be shown exaggerated or enlarged to
facilitate an understanding of the invention.
Figure 1 is a graph illustrating average current velocity as a
25  function of water depth in an ocean deepwater zone.
Figure 2 is a graph illustrating water velocity as a function of
water depth in an ocean breakwater zone.
Figure 3 is a schematic diagram illustrating an array of power
cells for a commercial scale generation site.
30



Figure 3 is a schematic diagramillustrating an array
of power <cells for a commercial scale generation
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is a schematic diagramillustrating a vertical stack
of cells in a portion of an array oriented for

uni -directional flowin a deepwater zone. s Figure 5
is a schematic diagramillugtrating a vertical stack
of cells in a portion of an array oriented for
bi-directional flowin a deepwater zone. Figure 6 is
a side elevational view of a conical inpeller having a
plurality of fan blades in a single stage set in a
housing for electrical to connection in an array.
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Fi gur e i schematic diagramillustrating an array
ofg%(iapvﬁéiq[?re%é?égnal cells with anchors and flotation
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el ectri pluly 8G9BRBAERELE QiddtdmUNiustrating an electricity
connection tray for electrically mounting stacks of cells.

Figure 9A is a schematic diagram illustrating an array of bi-
directional cells oriented orthogonally to the flow of ocean water.

Figure 9B is a schematic diagram illustrating an array of bi-
directional cells with anchors and flotation marker and electrical
connections.

Figures 10A through 10D show several views of a conical
turbine generator and an electricity collection tray for creating an array
of cells.

Figures 11A and 11B show a side and front/back view of a
turbine generator having a plurality of impeilers.

Figure 12 shows a group of arrays of power generating cells
electrically connected to the grid.

Figure 13 shows a side view of a turbine with converging and
diverging inlet and outlet nozzles respectively, connected to a hydraulic
pump combination according to a preferred embodiment of the
invention.



Figure 13 shows a side view of a turbine wth
converging and diverging inlet and outlet nozzles
woespaatizvel y, connected to a hydraulic punp PCT/US2007/012826
conbi nation according to a preferred enbodi nent of the
30 invention. WO 2007/ 143021 PCT/ US2007/012826 7
Figure 14 shows a schematic diagram of a series of
turbine driven punps, genepator and hydraulic notor
according to a preferred enbodi nent of the invention.
5 Figure 15 shows a perspective view of platforns with
hydraulic punps according to a preferred enbodi nent
of the invention. Figure 16 shows a perspective view
of a systemof hydraulic punps on a plurality of
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Detailed Description of the Preferred Embodiments

Detailed descriptions of the preferred embodiment are provided
herein. Itis to be understood, however, that the present invention may
be embodied in various forms. Therefore, specific details disclosed

20 herein are not to be interpreted as limiting, but rather as a
representative basis for teaching one skilled in the art to employ the
present invention in virtually any appropriately detailed system,
structure or manner.

Turning now to Figure 1, there is shown a graph depicting

25  average or mean current velocity 10 as a function of water depth 12 in
the ocean deepwater zone. It is observed that velocity is relatively
constant in deepwater zones, between some upper and lower limits,
and for certain purposes may be a source of water energy applicable to
the present invention. The Guif Stream in the Atlantic Ocean and

30  Kuroshio Current in the Pacific Ocean provide examples of steady



t he ocean deepwater zone. It is observed that velocity
is relatively constant in deepwater zones, between
weane/upper and lower limts, and for certai nPOUNSZBRES12826
may be a source of water energy applicable to the
present invention. The GQulf Streamin the Atlantic
Ocean and 30 Kuroshio Current in the Pacific Ccean
provi de exanpl es of steady YO 2007/ 143021
PCT/ US2007/ 012826 8 deepwater current that the
present invention could utilize to drive a plurality
of cells arrayed as further described herein. However,
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embodiment of the present invention. Array set 30 is comprised of a

20  series of individual arrays 34, which are deployed in the breakwater
zone parallel to a beach 32 in an ocean’s breakwater zone to receive
the movement of tidal water. Such arrays could be aligned transverse
to the flow of a river to take advantage of the prevailing current, in a
deepwater zone that might benefit from a current movement or in other

25 locations to take advantage of localized current. Each array 34 is a
series of stacked energy cells that are driven individually by the
movement of water through energy cells that are stacked together in
some fashion. The cells are interconnected through an electricity
connection tray (see fig. 8) so that each array set 30 generates a

30



deepwat er zone that m ght benefit froma current
nmovenent or in other 25 [ ocations to take advantage of
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stacked energy cells that are driven individually by
the novenent of water through energy cells that are
stacked together in sone fashion. The cells are

i nterconnected through an elgectricity connection tray
(see fig. 8) so that each array set 30 generates a 30
WO 2007/ 143021 PCT/ US2007/012826 9 sunm ng of

el ectrical energy fromthe energy cells. The array set

30 is then eventua onnected to t ower
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is the use of small power devices which in a preferred embodiment
may have power outputs on the order of 0.001-5000W. This permits
the use of devices that may be significantly smaller than typical power
generating turbines on the scale of 0.001 in 3 to 50,000 in*

By using such small devices, the creation of a large array is
greatly facilitated and permits the ready exchange of non—functioning
devices without affecting the power generation for any period of time.
Such miniaturization of the power generating devices may be termed a
micro-generator or micro-device. The combination of a multiple
devices into an array has an output when summed that is equal to a
much larger single generator.
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blades and positicning windings in the housing surrounding the

20 impeller 60. As the impeller 60 is turned by the action of the water, an
electromagnetic force is created imparting current on the windings and
in turn generating electricity. By configuring the cells in parallel
electrical connections, the small amount of energy generated by an
individual cell are added together to produce a farger amount of

25  electrical energy.

In a preferred embodiment using conventional polymer
fabrication means well known in the art, turbines and housings may be
manufactured where magnetic polymers or magneto polymers are
used to replace standard magnets and cbpper windings. The amount

30  of magnetic polymer or magneto polymer used and its proper location
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generating electricity. By configuring the cells in
paral l el electrical connections, the small anmount of
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vertical stack 86 and N vertical stack 88 is placed one next to the other

20 in electrical parallel connections 82 and 84 and in turn, the adjoining
stacks of cells are electrically interconnected through the stacking
base. As can readily be seen, tray 80 may accommodate a plurality of
vertical stacks all electrically interconnected. Thus, any number of
vertical stacks may be arrayed in this fashion and each stack may be of

25 any of a humber of cells as desired for the particular application. Such
a polymer transfer plate may be mounted on the top of a plurality of
cells for additional stacking, to provide electrical interconnection and
thus permit transfer of power from an array to a rectifier/inverter and
then to a grid. This arrangement permits ready installation and ease of

30 repair.
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20 @8Nthay be conveyed through conventional wire 99 means to a grid,

through’ superconducting cable, or other electrical conveyance means
well known in the art.
Figures 10A, 10B, 10C and 10D show views of a conical turbine
generator having central shaft 100 and disposed about the shaft are a
25  plurality of impeller blades in multiple stages such as stage102. In
certain embodiments, it may be preferable to have a single stage. The
impeller housing has magnets 104 inserted therein or magnetic
polymer imbedded in the housing. The exterior housing 108 of the
turbine has terminal pass through electrical connectors 106 and a rigid
30



| ocati on purposes. The cells are preferably nounted on
stack trays to create an array and then are
wehermimscal | y sunmed t hrough the operation of PCIAIS2007/012826
el ectrical connection to generate power which is
transmtted onward. The accunul ated energy produced
fromthe array of cells 20 may be conveyed through
conventional wire 99 neans {30 a grid, through
superconducting cable, or other electrical conveyance
means well known in the art. Figures 10A, 10B, 10C
and 1OD show views of a conical turbine generator
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Use of palymers for corrosion resistance, low cost
manufacturing and mass production and the use of polymers for
20 impeller blades or for multiple but independent impellers may be
desired. The use of polymers for use in polymer molds for mass
production and the use of the following magnet types in a polymer
generator for use in generating power from the ocean: ferrous,
ceramic, magnetic polymer (magneto polymer rare earth magnets
25  (NdFeB) types. Further the use of electrically conductive polymer for
cathode and anode within embedded transmission system in device
and device array;,
Figures 11A and 11B show a side and front/back view of a
turbine generator having a plurality of impellers in several stages. In
30 certain embodiments, it may be preferable to have a single stage to
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flows into the turbine housing from direction 2 toward turbine section 4.
As water moves through turbine section 4, it drives turbine blade 6

20  which generates rotational mechanical power to gearbox 8. Gearbox 8
(which may contain gear ratio to increase the rotational rate of the
shaft) in turn drives shaft 10 connected to hydraulic pump 12 for the
creation of high pressure hydraulic fluid. Valve 14 transfers high
pressure hydraulic fluid through valves 16 and 17 which are connected

25  via a high pressure hydraulic fluid manifold to a hydraulic motor (not
shown) for further conversion of power from high pressure fluid to a
generator to generate electricity. The hydraulic pump and valves are
positioned on platform 18 (which may be a temporary piatform
including barges and boats) which floats on the surface of the body of

30



| ocation and tracking purposes. In a preferred
enbodi nent the arrays are |ocated near the breakwater

woaboTi48icapt ure the maxi mum anmount of ener gpCma@r007/012826

10

15

20

25

30

the shore. 15 Figure 13 shows a perspective view of
the hydraulic punp system according to a preferred
enbodi nent of the invention. Water froma river, dam
spillway, or other source, be it kinetic or head
based, flows into the turbine housing fromdirection
2 toward turbine section 4. As water noves through
turbine section 4, it drives turbine blade 6 20 which
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ﬁig”‘:h' ?RS tdrBiradma) bBRA Ry o BVERERARAL Btbwh t h ot her
confi gura'uon in the art such as a dual ducting venture design or non-
ducted or single ducted depending on the application. The use of a
series of interconnected turbine and hydraulic pumps allows for retrofit
applications to flood control dams, recreational bodies of water created
by dams, dam gates, spillways and other already pre-existing systems.
in addition, an array of turbines and pumps could be used in tidal or
ocean current settings, river current or in aqueducts and irrigation
canals or effluent discharge from a man made orifice or pipe.

Figure 14 shows a schematic diagram of a system of hydraulic
pumps in parallel in a manner to transfer water generated energy from
a series of turbines like that shown in Figure 13. Hydraulic power in
the form of pressurized fluid is transferred from the series of pumps 30



1o punps on separate platforns in parallel or series
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and turbines can be configured to work in conjunction

wi th each other and dependi ng on the val ve

arrangenents, valve 22 can be tenporarily or

permanent|ly configured to bygpass hydraulic is punp 12

for servicing or if it needs to be taken off line for

repair while at the sanme tinme maintaining operation

of the other punps on the platformor other
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20 connected to the manifold that interconnects all of the hydraulic pumps.

Governor valve (not shown) permits better synchronization of the
generator with the grid by controlling the connected hydraulic motor
between the pump and the hydraulic motor on the array. These may
be computer controlled for better efficiency in a manner well known in
25 the art. Valves 42 and 49 are positioned on low pressure inlet and high
pressure outlet to isolate hydraulic pump 40 in the event it needs to be
taken off line for servicing or repair. Bridge line 46 is preferably fiexible
(such as flexible high pressure hose) as it provides a connection
between platform 54 and platform 56 which are hydraulically separable
30



It further reduces the servicing and repair needs

since the punps are not in the water itself. An array
woho@uapr130 can be configured in any to of a varmiuskon7/012826

of manners to best utilize the flow of the water and

to fit any particularities of the terrain. Figure 15

shows an enl arged view of the hydraulic system

according to a preferred enmbodi nrent of the invention

using an array of hydraulic punps on floating

platforns. Punp 40 is fed with | ow 15 pressure
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hydraul IT%epthgﬁ) S’efﬁcienc:y synchronous AC induction generator (or

20 other generator type) converts the mechanical energy of rotation into
electricity based on electromagnetic induction. An electric voltage
(electromotive force) is induced in a conducting loop (or coil) when
there is a change in the number of magnetic field lines (or magnetic
flux) passing through the loop. When the loop is closed by connecting

25 the ends through an external load, the induced voltage will cause an
electric current to flow through the loop and load. Thus rotational
energy is converted into electrical energy. The induction generator
produces AC voltage that is reasonably sinusoidal and can be rectified
easily to produce a constant DC voitage. Additionally, the AC voltage

30



i nterconnected to each other and the generator and

hydraulic notor on land via tether lines which al so
weuppanso2t he | ow pressure and high pressure hydrasbkaioc/o12826

lines to and fromthe |and and array. Platforns 68,

70 and 72 support hydraulic punps configured as shown

in Figure 15. to Low pressure line 62 which may be

supported by a tether line gr cable feeds hydraulic

fluid at a low pressure to provide feed fluid for the

hydraul i ¢ punps. Hi gh pressure fluid is in turn

generated fromthe punps through high pressure |ine

64 su ted b et her e or t.hrough the
ol 6 PlepREg R 3 hteing  atRiamie oo, RIS
15leneis @t volthgds if reduired. i s connected to an synchronous
AC induction generator. The hydraulic punps are
driven by turbines that are suspended bel ow t he water
f r om t hiéigpteat 74 and (178 shoyw pécbmeahohibe ey stenp aceerding to

s 9788 edfensa %&Mg y\@#tﬁé%nvemsnm QQFﬁWdy%d%ﬁé?r% Figure

syn ronous ener at or
gehdh showstdape 0 o;rofwefrqfsquy@f weederagd-capillway ﬁdyPQifmtS

r Of Al i of \%fér u%ﬁgﬁ A éHaﬁ*?‘utegt% ge tGioRTdd S8TRAN8BI C

i nduct1 on. el ectric vo 'ectronotive force)
i sAltmmgnlv fwe tebesare ﬁ@owaowe(% aydre FNNARRA NURRSF e

'Soﬂu?&lﬁ@&@ebéhdﬁ@oﬁlﬂﬁ@gfze(lff tﬁ@%lﬂ’&é ahd @hsy toulgDe( OF
magneti ¢ fl ux) assmgg%hrou

10 oB'iESaY%d B %Qlé’da'ﬁi// of [pgAEeRS gh §p§]H’é‘yé’H§'Eh¥qﬁ?B'|f@&'y an

exingérdghnéded puhﬁ)@ dr%HQ@C{umhés’lgﬂyd’Vahhc pampe 98nand 92
electrig and .| oad.

THEE PRUETIEST T Inauthep 6§ e NBIPEeT Y ALY | cal
entlrbiyies Wieich imduat jemergenieydrhlic pgwerdhmegyhAChydraubige
ea019 BBt SRR cBu ey Py
15t harrAy},d/m amgeumBer mexmvg dr 8G24pHICLiIBRO0W 012826
or SO SERE U, The A3 o AR (Bl Ednded n
F| galraﬁelldrﬁsalml fthB)rBMﬂrplpaefer&hiu intgrconhrecigd temaximize
aCBQ\yvg}'.ngurttl‘?er, by placing the hydraulic pumps outside of the flow of
water, they may be easily interchanged, serviced or repaired without
20 taking the entire system down as shown by the hydraulic bypass
system in Figure 15. Figure 17B shows a side view of turbines 104,
106 and 108 positioned in the channel 102 which receives head water
power from water source 100 as the water traverses down channel
102, it passes through turbine 104. As water passes through turbine
25 104 it cascades down the channel as water 110 which builds up behind
turbine 106 to generate water power. Water that has passed through
turbine 106 cascades as water 112 which in turn builds up and
provides water power for turbine 108. Each of the turbines 104, 106
and 108 are connected to hydraulic pumps which are connected to a
30 common manifold for generation of high pressure hydraulic fluid which



5 a preferred enbodi nrent of the invention in a

spillway or dam Figure 17A shows dam 80 in front of
woady/ieso2nat er 82. Spillway 84 permts the fl earws2007/012826

wat er through a channel to engage turbines 86 and 88.

Al t hough only two turbines are shown, there may be any

of a nunber of turbines depending on the size of the

spillway and they could be t® arrayed in a plurality

of locations in the spillway with hydraulically

I nterconnected punps driven by turbines. Hydraulic

punps 90 and 92 are positioned on the damto receive

ol Bss e Biar 4 Ssrner v b GikE PydrBulfror

( nahd stuinetipn etecaigegerearaton fordte gEherattlun wif gt ploywemps

may be anha ed
applica ||ﬁ g?'?ﬁ%'°%§%¥P8§$b F%ﬁ 0 mqﬁmgggﬂy]Wﬁha
t uptsifereed endbodimerst, itis/ nbtdntended dee imitithe peope bfstheor
5Se r t
e IivBhud PROIRhLal RrfisB B bl LA EaIngS! £
purrrw\ctﬁqttsn meosucmelwmawc@ﬁ qutC@tlons tangd cmwvaients as
eafidybd RLRIdERMIRT eSS GiRfs@pe!dtRE [dnbi hout 20
g the entire system down as shown by t
hydraul i c bypass systemin Figure 15. Figure 17B
shows a side view of turbines 104, 106 and 108
positioned in the channel 102 which receives head
Owat er power fromwater source 100 as the water
traverses down channel 102, it passes through turbine
104. As water passes through turbine 25 104 it
cascades down the channel as water 110 which builds up
behind turbine 106 to generate water power. Wter
that has passed through turbine 106 cascades as water
112 which in turn builds up and provides water power
1sfor turbine 108. Each of the turbines 104, 106 and
108 are connected to hydraulic punps which are
connected to a 30 common nani fold for generation of
hi gh pressure hydraulic fluid which WD 2007/ 143021
PCT/ US2007/ 012826 19 in turn passes through a
governor valve then drives a hydraulic notor and
i nduction electric generator for the generation of
o€l ectric power.
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woOi2m71148he scope of the
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Whil e the invention has been described in connection
wth a preferred enbodinent, it is not intended to

formset forth, but on the contrary, it is intended
to cover such alternatives, nodifications, and

equi valents as nmay be included within the spirit and
scope of the invention. 10 g5 20 25 30 WO

2007/ 143021 PCT/ US2007/012826 20 Clainms | claim 1.
A system for power generation through novenent of
water conprising: 5 an array of turbine driven
hydraul i ¢ punps hydraulicg%L i nterconnected; said
array conposed of said pu %h a interchangeabl e
notcikiam: arrangenent' said cells are positioned to

recel Ve KSlu i SEE e dHEioteh S DN UB b Phr WELF

wherein's conv
nogemprisingf mater t hrough said turbine that drives

said hydraul bg arrgg'g?turgme’%lrﬁ/éﬁg@m%ﬁl& r?glg’/&:]h A D&l on

t hr ough novenent wat er a alm |
whintercanagctedast one of said punps is hydraulically

i sol atabl e f mafn'é Inifsed of sait JERABY m%freércagwséable

generation throug rmverrent of water as clained in
cl mqéular\m@n@iemeg\éu d cells are connected to the

el ectrical gfdekiidatdpSsitdhed 18686 Rinetic energy from
the movement of water, wherein said cells convert said energy by the
movement of water through said turbine that drives said hydraulic

pump.

2. A system for power generation through movement of water
as claimed in claim 1 wherein at least one of said pumps is
hydraulically isolatable from the others.

3. A machine for power generation through movement of water
as claimed in claim 1 wherein said cells are connected to the electrical
grid through a generator.

4. A machine for power generation through movement of water
as claimed in claim 3 wherein said generator is an AC synchronous
induction motor.

5. A machine for power generation as claimed in claim 1
wherein said hydraulic pumps are deployed on floating platforms on a
body of water.

S invention to the papPCT@sk@r/o012826



4. A machine for power generation through novenent of

water as clained in claim3 wherein said generator is
wanokG@4spenchr onous i nduction notor. 25 5. A nmRChiuse007/012826

for power generation as clained in claiml wherein

said hydraulic punps are deployed on floating

platforns on a body of water. 30 WO 2007/ 143021

PCT/ US2007/ 012826 21 6. A gystem for power generation

t hrough the novenent of water conprising: a plurality

of hydraulic punps arrayed in a nodul ar configuration

over a body of water; 5 a plurality of turbines in

a1 d. wabely LBl SOEhE, KSLIG WFORLONC ROINBREY: | O

driving sa| el ve nechani cal
r owatercreahprigdvger from said tur b| nes to create high

pressur e {1 ubi o OBREHE paRc AHRE il Hadlr | cast

one hydraulic noto ring-an eI ectric
gegenfigusatioryovex abedyeaf waterpower generation through

sLhe MOVeNent o Muraflciudhes id saRvatlr e rdedhydkFehe "

sald arrays are no ocean fl oor.
sygﬂ@rrayrf&mwxerrfogéiﬁéwatﬁaeﬂwtum?\%gh t he m)verrent of

water as cl aé%ﬁ)dﬂ'ﬂ)ﬁé&b%%ééﬂéﬁ’@l rGaidhal Yo fifopdt s
attached to sai arrays to naintain a verti cal

al PERFERINeHIG ‘Ff@aE?c'é'QH pregsuge ddo¥t em for power

generation tuhergh samv@jmﬁé dffe atVebsr oreMIraGlideotct for

turbine displaced in body of water froma platform
10 powering an electric generat

7. A system for power generation through the movement of
water as claimed in claim 6 wherein said arrays are moored to the
ocean floor.

15

8 A system for power generation through the movement of
water as claimed in claim 6 further comprising floats attached to said
arrays to maintain a vertical alignment in the ocean.

20 9. A system for power generation through movement of
water comprising:
a turbine displaced in a body of water from a platform
where said turbine receives kinetic energy from said water;
an hydraulic pump driven by said turbine;
25 a manifold for receiving hydraulic pressurized fluid from
said pump for driving a motor to generate electricity into the power grid.

10. A system for power generation through movement of
water as claimed in claim 9 wherein said maotor is an AC synchronous
30 . induction motor.



where said turbine receives kinetic energy fromsaid
wat er; an hydraulic punp driven by said turbine; 25 a

woami7fiedod1f or receiving hydraulic pressurized PCwWiIUS2007/012826
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from said punp for driving a notor to generate

electricity into the power grid. 10. A systemfor

power generation through novenent of water as clained

in claim9 wherein said noter is an AC synchronous -30
i nduction nmotor. WO 2007/143021 PCT/ US2007/ 012826

22 11. A system for power generation through novenent

of water as clained in claim9 further conprising a

second hydraulic punp that is hydraulically

i ndependent fromsaid first punp. 5 12. A system for

power , gener Atsystent forpogler gereratioh tirbughat@renasnt of

Foft 2 e el Wi ¥ Tl o RPRbInG L e rid RRAUIKE, 1

10puip th&0is yBrawdigally independent from said first pump.

12. A system for power generation through movement of
water as claimed in claim 11 further comprising a bypass valve for
isolating said first pump from said second pump.



