AQUARE T

Device Name,
Lead Organisation , Technology Type Brief Description and picture
Website, Country

SeaGen consists of twin horizontal axial flow rotors of 15m to 20m in diameter (the size
depending on local site conditions), each driving a generator via a gearbox much like a
hydro-electric turbine or a wind turbine. The turbines are expected to be rated from 750
to 1500kW per unit and can be grouped in arrays. They have a patented feature by
which the rotor blades can be pitched through 180° in order to allow them to operate in
bi-direction flows — that is on both the ebb and the flood tides. The twin power units of
each system are mounted on wing-like extensions either side of a tubular steel
monopile some 3m in diameter and the complete wing with its power units can be
raised above sea level to permit safe and reliable maintenance. The monopile can be
installed at water depths less than 30 meters. The turbines and accompanying power
units can be raised up the support pile to permit access for maintenance.

Seaflow / Seagen
Marine Current Turbines Ltd Horizontal Axis

www.marineturbines.com Turbine

UK

Stingray is designed to extract energy from water that flows due to tidal effects - tidal
stream energy. It consists of a hydroplane which has its attack angle relative to the
approaching water stream varied by a simple mechanism. This causes the supporting arm
to oscillate which in turn forces hydraulic cylinders to extend and retract. This produces
high pressure oil which is used to drive a generator. EB has recently completed its
programme to design, build, install offshore, test and decommission a full scale
demonstrator of its Stingray tidal stream generator.

Stingray

Engineering Business Ltd
Oscillating Hydrofoll

www.enghb.com
UK

Aquatic Renewable Energy Technologies (Aqua-RET)

Education and Culture

Leonardo da Vinci

is an aquatic renewable energy e-learning tool funded by the EU Leonardo Da Vinci Programme.
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AWCG

Engineering Business Ltd

Oscillating Hydrofoll

The Active Water Column Generator features hydroplanes acted upon by moving
water to move a part-sealed collector up and down. As it moves, air is drawn in and
expelled from top of chamber powering an air-based turbine. A scale model of this
concept was built and tested in dry docks in 1999, but little research has been
carried out into the concept since that time.

www.engb.com
UK
This research project is focused on the novel design of the turbine support frame
more so than on the operation of the turbine itself. Testing of a half-size frame
Sea Snalil

Robert Gordon University

and AREG

http://www.rgu.ac.uk/cree/ge

neral/page.cfim?pge=10769

UK

Horizontal axis
turbine

prototype has taken place off Orkney, with a full size prototype, capable of
generating 750 kW of electricity planned. The 330-tonne prototype can be taken
down to any depth on the sea floor and back on command. It is expected to be
useful for smaller sites and enable planning of future developments by ease of
recording site data. The fundamental operating principle of the Sea Snail is based
on the familiar upturned aerofoil found on most racing cars. A number of
hydrofoils are mounted on a frame in such a way as to induce a down force from the stream flow. As the flow speed
increases, so does the overturning moment on the turbine and the down force on the foils. Provided that the ratio of
surface areas is such that the down force generated exceeds the overturning moment, then the Sea Snail will
remain in position.
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Ocean Turbine
Blue Energy

www.bluenergy.com

Vertical axis turbine

This turbine acts as a highly efficient underwater vertical-axis windmill. The basic design involves
multiple 25kW vertical axis Davis Hydro turbines installed as a tidal fence array. Four fixed
hydrofoil blades of the turbine are connected to a rotor that drives an integrated gearbox and
electrical generator assembly. The hydrofoil blades employ a hydrodynamic lift principal that
causes the turbine foils to move proportionately faster than the speed of the surrounding water.
The turbine is mounted in a durable concrete marine caisson which anchors the unit to the ocean
floor, directs flow through the turbine further concentrating the resource supporting the coupler,

Canada gearbox, and generator above. These sit above the surface of the water and are readily
accessible for maintenance and repair.
Polo The design consists of a vertical-axis rotor, with the generation plant at the

Edinburgh University

www.mech.ed.ac.uk/researc

h

UK

Vertical axis turbine

surface in a sealed compartment at atmospheric pressure. The rotor uses
variable-pitch blades where pitch is set by control of the moment about the pitch
axis. Hydrostatic bearings use a set of compliant master-slave pads to allow
large geometrical distortion. The arrangement allows all the generation plant to
be at the surface in an accessible, sealed compartment at atmospheric
pressure.
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Rochester Venturi

HydroVenturi Ltd.

www.hydroventuri.com

UK

Venturi effect device

In one type of RV system a submarine venturi can be used to accelerate the
water and create a subsequent pressure drop which then pulls air into the device.
The air sucked into the water can be used for remediation in addition to driving a
turbine/generator pair sited onshore or on a platform. RV technology does not
necessarily require impounding large bodies of water to extract energy
economically, nor does it require submarine turbines or submarine moving or
electrical parts. Expensive maintenance operations that typically arise when
complex mechanical systems are submerged in a marine or river environment
can thus be avoided.

Underwater Electric Kite

UEK Corporation

http://uekus.com/

USA

Twin horizontal axis
turbine

The Underwater Electric Kite is a twin horizontal axis turbine. The outer diameter
of the augmenter ring is 6.2 m. The turbine diameter is 4 m. The turbine is
named because it moves like a kite: anchored to the bottom by a cable and
controlled by a computer, it rises or descends searching for the layer of water
where the tidal current runs fastest. The design features a self-contained
moderately buoyant turbine-generator suspended like a kite within the tidal
stream. The 120kW system also works in tidal basins and rivers. The rated
power is 400 kW at 3 m/s.
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Exim
Seapower

Wwww.seapower.se

Sweden

Vertical axis turbine

EXIMTM Tidal Turbine Power Plant (TTPP) by Seapower is based on the Savonius
Turbine under a buoy which is anchored so that it cannot rotate with the stream. This drag
type vertical axis turbine turns slowly but yields a high torque and was originally designed
for converting kinetic energy of ocean currents into rotary energy. It is S-shaped. A
prototype turbine has been used in tests to find the best site for a tidal generator to supply
the Shetland grid. Dual rotors with 1 meter in diameter and 3 meters high; altogether 6
meters high. The rated power is 44 kW at 2.4 m/s water speed.

Gorlov Turbine
GCK Technology

www.gcktechnology.com/GC

K

USA

Vertical axis turbine

drag.

The Gorlov Helical Turbine (GHT) was specifically designed for hydroelectric
applications in free flowing low head water courses. It demonstrates superior
power efficiency in free currents compared to other known turbines. The GCK
Gorlov Helical Turbine is a cross flow turbine with three airfoil-shaped blades. The
Gorlov Helical Turbine rotates at twice the velocity of the water current flow. The
turbine design itself is an improvement of the Darrieus design. The standard
model is 1 meter in diameter and 2.5 meters in length and the rated power of the
device 1.5 kW at 1.5 m/s water speed and 180 kW at 7.72 m/s. The blades are
similar in appearance to an aeroplane wing twisted into a helix. Water flowing into
the blade causes a thrust force, and the blade's wing-shape generates lift and
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TidEl generator

SMD Hydrovision

http://www.reuk.co.uk/TidEl-
Tidal-Turbines.htm

www.smdhydrovision.com

Horizontal axis
turbine

TIidEL differs from most tidal turbines in that it floats and is restrained by mooring chains
to the sea bed rather than being fixed to piles driven into the sea bed. It has two
horizontal axis counter rotating turbines. The turbine diameter is 18.5 meters and the
crossbeam separating them 22 meters. The unit will incorporate two buoyant 500kW
generators joined together by a cross beam giving a total power capacity of 1MW (at
2.3m/s flow rate). The fixed pitch turbine blades will be 15 metres in diameter - three 8m
blades on a 2.5m hub.

UK
i TidalStream concept is designed for deep water; too deep to economically mount
TidalStream . . .
turbines rigidly to the seabed and too rough for surface floaters to survive.
J.A. Consult Instead, the turbines are mounted on semi-submersible spar buoys tethered to

http://www.teleos.co.uk/Hom

e.htm

UK

Horizontal axis
turbine

the seabed gravity anchorages by swing-arms. A key feature is that the turbines
use technology and components developed from the wind industry, that already
exist and that have been developed over the last 20 years. It is basically the
support structure that is truly new and innovative.
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RTT

Lunar Energy

www.lunarenerqy.co.uk/prod
uctOverview.htm

UK

Horizontal axis
turbine

Lunar Energy calls their technology Rotech Tidal Turbine (RTT). It consists of a
five bladed horizontal axis bi-directional turbine with a symmetrical venturi duct.
The RTT 1500 variant will have a duct with a diameter of 21 m and an overall
length of 27 m. The turbine diameter is 16 m. The venturi draws the ocean
currents into the RTT in order to capture and convert energy into electricity. At the
rated speed of 3.1 m/s the power will be 1.5 MW. Use of a gravity foundation will
allow the RTT to be deployed quickly and with little or no seabed preparation at
depths in excess of 40 metres. The design is load bearing and self-supporting
without the need for extensive seabed preparations which allows for a rapid
installation process.

Open-Centre Turbine

OpenHydro

http://www.openhydro.com/te

chnology.html
UK

Horizontal axis
turbine

OpenHydro has developed the Open-Centre Turbine, which is a twin horizontal axis
open centre turbine. It incorporates a permanent magnet generator. There is an outer
fixed permanent magnet rim and an inner single-piece rotating disc. The outer rim is
the generator stator and the turbine is the generator rotor. The efficiency of the
generator is 95%. The turbine diameter is 15 m and the rated power of the device
1.52 MW at 5 knots (2.57 m/s). The Open-Centre Turbine is designed to be deployed
directly on the seabed. Installations are silent and invisible from the surface. They
present no navigational hazard.
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Free Flow Turbine

Verdant Power

www.verdantpower.com/what
-technology

USA

Horizontal axis
turbine

The technology applied in Verdant Power’s Kinetic Hydro Power Systems is the Free
Flow Turbine, a three-blade horizontal-axis turbine designed to capture energy from the
natural flows of tidal or river currents. The rotor diameter is 5 m. Free Flow Turbines
are installed and operate fully under water, invisible from the shore. They are scalable
to various sizes depending on site characteristics, and can be grouped into small or
large clusters to produce village- or utility-scale power. Free Flow Turbines rotate at a
slow rate, allowing for safe fish passage and causing minimal environmental impact.
The rated power of the device 35.9 kW at 2.1 m/s water speed.

Blue Concept

Hammerfest Strem AS

http://www.hammerfeststrom.
com/

http://www.e-
tidevannsenergi.com/

Norway

Horizontal axis
turbine

The turbine blades feature pitch and switch as the current change direction. The
rotor diameter is 20 m. The current drives the propeller, with its blades
automatically adjusted to their optimum orientation in the prevailing current. The
rated power is 300 kW. Each propeller is coupled to a generator from which the
produced electricity is fed via a shore connecting cable to a transformer and then
into the grid. The nacelle is in a fixed position while the turbine blades turn along
their own axis. Automatic control allow for unmanned operation and optimum
energy output. Tilted structure minimizes flow disturbances, vibrations and
unfavourable dynamic effects. Gravity based foundation allow for minimum
installation resources and leaves the sea bottom in original condition when
removed.
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Tidal turbine generator

Clean Current Power
Systems

http://www.cleancurrent.com/

Canada

Ducted horizontal
axis turbine

years.

Clean Current’s tidal turbine generator is a bi-directional ducted horizontal axis
turbine with a direct drive variable speed permanent magnet generator. The rated
power is 65 kW. This proprietary design delivers superior water to wire efficiency,
a significant improvement over competing free stream tidal energy technologies.
Operability is enhanced by a simple design that has one moving part - the rotor
assembly that contains the blades. There is no drive shaft and no gearbox. The
bearing seals will be replaced every five years and the generator will be
overhauled every 10 years. The service life of the turbine generator is 25-30

ENERMAR
Ponte di Archimede

www.pontediarchimede.it/lan
guage us/progetti _det.mvd?
RECID=3&CAT=003&SUBC
AT=&MODULO=Progetti EN
G&returnpages=&page pd=p

Italy

Vertical axis turbine

The patented Kobold turbine is a cross flow, three bladed, vertical axis device.
Turbine 1 is 5x6 meters; the 2nd turbine is 6x6 meters. The platform has a
diameter of 10 m and a height of 2.5 m of which 1.5 m is below the surface. The
rated power is 70kW at a water speed of 2.5 m/s. This system rotates
independently of the direction of the current and has high torques which permits
spontaneous starting even under intense conditions without the need of an
ignition device. The system has a global efficiency of 23%. This level of efficiency
is comparable to that of wind turbines which have been under development for
more than thirty years.
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Tidal Delay

Woodshed Technologies Pty
Ltd.

www.woodshedtechnologies.

com.au/news.html

Australia / UK

The Tidal Delay technology relies on the restraining or delaying feature of natural
landforms, such as peninsulas or isthmuses, which gives rise to differences in
water level on each side of the land. Connecting points across this landform with
water carrying 82 pipes installed with turbines and generators enables the stored
potential energy in the system to be harnessed.

bioStream

BioPower Systems Pty Ltd

http://www.biopowersystems.

com/biostream.php

Australia

Oscillating Hydrofoll

The tidal power conversion system is based on the highly efficient propulsion of
Thunniform mode swimming species, such as shark, tuna, and mackerel. The
bioSTREAM mimics the shape and motion characteristics of these species but is
a fixed device in a moving stream. In this configuration the propulsion mechanism
is reversed and the energy in the passing flow is used to drive the device motion
against the resisting torque of an electrical generator. Due to the single point of
rotation, this device can align with the flow in any direction, and can assume a
streamlined configuration to avoid excess loading in extreme conditions. Systems
are being developed for 250kW, 500kW, and 1000kW capacities to match
conditions in various locations.
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Hydro-Gen
Hydro-gen

http://www.hydro-gen.fr

France

Horizontal axis
turbine

Hydro-Gen is a big floating paddle, wheels included, in a catamaran type turbine.
The frame is optimised to allow tapping a maximum of water in move in order to
get a maximum of kinetic energy which is transformed into mechanical energy by
the wheel motion, and transformed into power energy through a generator
mechanically driven by the wheel. The machine is moored at its two ends. There
is little impact on the environment. It can be moved, towed, and beached.

Tide Current Converter

Neptune Systems

http://www.neptunesystems.n

et/

Netherlands

Horizontal axis
turbine (Enclosed
Tips)

The concept is based on the direct interaction between a magnetic, electric and
fluid flow field. In marine application, the sea water itself is the conductive fluid. A
static antenna-like structure generates the magnetic fields and at the same time
taps the electrical power from the fluid current. The configuration resembles a
dynamo, the sea water being the rotor and the antenna the stator.

Proteus

Neptune Renewable Energy
Ltd

http://www.neptunerenewabl
eenergy.com

UK

Vertical axis turbine

The Neptune Proteus Tidal Power Pontoon consists of a 6m x 6m vertical axis
cross flow turbine mounted within a patented, symmetrical diffuser duct and
beneath a simple steel deck and buoyancy packages. The vertical shaft connects
to the gearbox and generator/alternator on the top of the pontoon with associated
valves and electrical processing and control machinery. The power pontoon is
easily moored in the free stream, minimising environmental impact and operates
efficiently for both flood and ebb currents. The rotor is maintained at optimal
power outputs by sets of computer controlled shutters within the duct.
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EnCurrent Vertical Axis
Hydro Turbine

New Energy Corp

http://www.newenergycorp.c
a

Canada

Vertical axis turbine

The EnCurrent Turbine is able to extract 40% to 45% of the energy in the water. As
water is approximately 800 times denser than air, the energy that can be extracted from
moving water is appreciably higher than that which be extracted from the wind. One of
the unique properties is that it is able to capture the energy from the water irrespective
of the direction of the current. This property enables the EnCurrent Turbine to harness
the energy contained in both flood and ebb tides.

OCGen

Ocean Renewable Power
Company

http://www.oceanrenewablep

ower.com

USA

Horizontal axis
turbine

Generating capacity of up to 250 kilowatts in a 6 knot current (varies with current
speed). Unique proprietary turbine rotates in one direction only, regardless of
current flow direction. Two cross flow turbines drive a permanent magnet
generator on a single shaft. Assembled OCGen™ modules are deployed in arrays
comprised of tens to hundreds of modules. OCGen™ modules are held into
position underwater using a deep sea mooring system. A power and control cable
connects each OCGen™ module to an underwater transmission line that
interconnects with an on-shore substation.
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Evopod

Overberg Limited

http://www.oceanflowenergy.
com

UK

Horizontal axis
turbine

Evopod uses a simple but effective mooring system that allows the free floating
device to maintain optimum heading into the tidal stream. It can be accessed by boat
for first line maintenance and has been developed specifically to address the need for
a tidal current device that can operate in exposed deep water sites where severe
wind and waves also make up the environment.

Pulse Generator

Pulse Generation Ltd.

http://www.pulsegeneration.c
0.uk

UK

Oscillating Hydrofoll

Pulse generators cause hydrofoils to oscillate up and down like a dolphin’s tail.
The mechanical system is very efficient at taking energy from the flow, and
transmitting this energy to a generator. The generator is held above the water.
This means that wind turbine style generators can be used, and that they are
always accessible for maintenance and inspection. The system takes energy from
a rectangular cross section of water. This allows it to take full advantage of
shallow flows. Changing the amplitude of oscillation of the foils, means the
system can be adjusted for different flow depths. This means that extra water
available at high tide can be exploited.

SRTT (Scotrenewables Tidal
Turbine)

Scotrenewables

http://www.scotrenewables.c
om

Horizontal axis
turbine

The concept in its present configuration involves dual counter-rotating horizontal-
axis rotors driving generators within sub-surface nacelles, each suspended from
separate keel and rotor arm sections attached to a single surface-piercing
cylindrical buoyancy tube. The device is anchored to the seabed via a yoke
arrangement and compliant mooring system. A separate flexible power and
control umbilical then connects to a subsea junction box. The rotor arm sections

are hinged to allow each two-bladed rotor to be retracted so as to be parallel with the longitudinal axis of the
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UK

buoyancy tube, giving the system a transport draught of under 4.5m at full-scale to facilitate towing the device into
harbours for major maintenance.

Swan Turbine

Swanturbines Ltd.

http://www.swanturbines.co.u

k

UK

Horizontal axis
turbine

The concept was designed to allow simple installation and maintenance retrieval in
both shallow and deep water and to minimise vibrations, increasing the maintenance
period. A gearless low speed generator offers a high efficiency over a range of speeds
with minimal maintenance demands through the use of novel structural and
electromagnetic topologies.

Deep-gen
Tidal Generation Ltd

http://www.tidalgeneration.co
-uk

UK

Horizontal axis
turbine

Tidal Generation Limited (TGL) is developing a 1MW fully submerged tidal turbine.
TGL exploits the resource in depths > 30m and minimises visual and shipping
impacts. It is cheap to construct and easy to install due to the lightweight (80
tonnes/MW) support structure (i.e. 7.7 KW/te).
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Hydra Tidal design

Statkraft

http://www.statkraft.com/

Norway

Horizontal axis
turbine

The power plant consists of a floating steel structure kept in position by a
conventional anchoring system. The demonstration power plant has a total
installed generator capacity of 1 MW, and includes two engine rooms with one
500 kW generator each. The rotor diameter is 22 m, the device length is 38 m, the
deepest point is 25 m, the widest point under water is 55 m, the width above the
surface is 15 m and the height above the surface is 7.2m. One turbine is fixed on
both sides of each engine room for a total of four turbines per power plant. Each
turbine drives one-half of each generator. The generator consists of two rotating
parts. Each generator part (stator and rotor) is contra-rotated and operates at

variable speeds. One advantage of this configuration is that there is no need for gear, as the sum of stator and rotor
speed secures efficient power generation. The engine room with generators, turbines etc, can be brought to the
surface; all maintenance can be done on-site. A control room with transformers, control systems, communication
systems, etc, is installed on top of the device, above the water surface.

Tidal Sails

Tidal Sails AS

http://www.tidalsails.com

Norway

Horizontal axis
turbine

A tidal sail power plant uses a number of submerged sails affixed to cables, which
span the tidal stream at a specific angle. The sails are moved by the tidal flow
back and forth between two stations, driving a generator that produces electricity.
Tidal sail power technology differs in a fundamental manner from any other
proposed method of renewable electricity generation, and offers three basic key
advantages compared to rotary converters. The effective catchment’s area of tidal
currents per generator is determined by the total sail area exposed to the tidal

flow and can be made larger than that of a rotary system. The sails can span across any depth, as only the end
stations moorings or mountings need to be fixed near the shore. The sails move slowly (at speeds less than the
current) and horizontally, so that the mechanical stresses and friction are minimised.




