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ADVANCES
IN TIDAL CURRENT ENERGY
• The movement of ocean water volumes, caused by

• Progress in recent years is demonstrated by the

the changing tides, creates tidal current energy. Tides

operating hours accumulated, capacity deployed

cause kinetic movements, i.e., reversing current

and electricity generated.

flows, which can be accelerated near coasts, where
there is constraining topography, such as straits
between islands.

and demonstration for tidal current energy devices in
real sea conditions for long periods of time providing

• The energy of moving water currents can be

harnessed with

• There is a need for further technology investigation

tidal

current

turbines

seabed

mounted or floating.

invaluable

experience

regarding

performance,

reliability, availability, maintainability, survivability
and environmental impact.

• The method for extracting energy from tidal streams

is approaching design convergence. Horizontalaxis turbines have shown to be the most employed
technologies. Alternative designs include vertical axis
turbines and tidal kites.
• The technology is approaching commercialisation,

with the deployment of full-scale devices and first
arrays in real sea conditions.
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MARKETS
•T
 he dominant market for tidal current energy will be grid-

connected electricity generation.
•T
 here are also clear opportunities for development and

deployment of ocean energy technologies at smaller scale,
like islands and remote locations.
•T
 here is also a potential market for technology designed

to capture energy from ocean currents (nearly continuous
and relatively constant unidirectional flow) and from river
currents. Even though the technology to be applied in the
energy extraction from these different sources will inevitably
have common factors, there will be significant differences.
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TECHNOLOGY
HIGHLIGHTS

1.

MEYGEN, THE WORLD’S
LARGEST TIDAL ARRAY
HAS NOW EXPORTED A
REMARKABLE 35 GWH OF
OCEAN ENERGY TO THE GRID
SIMEC Atlantis Energy
The MeyGen array is owned and operated by SIMEC
Atlantis Energy in Scotland’s Pentland Firth. In
December 2020, the MeyGen project confirmed it has
surpassed 35GWh of generation onto the grid since
project commencement.
MeyGen Limited holds a 398 MW seabed lease to
develop a tidal stream project at the offshore site
between Scotland’s northernmost coast and the
island of Stroma.
The first phase of the MeyGen project involves the
deployment of 4 1.5 MW turbines and incorporates
two different turbine technologies (Atlantis Resources
AR1500 and Andritz Hydro Hammerfest AH1000 MK1).
In 2020 a subsea hub was installed which will facilitate
the buildout of the next generation of grid connected
tidal turbines.

Credit: SIMEC Atlantis Energy
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Credit: SIMEC Atlantis Energy

2.

A TIDAL TURBINE BUILT IN SCOTLAND
HAS STARTED GENERATING ELECTRICITY
IN JAPAN
SIMEC Atlantis Energy
SIMEC Atlantis Energy AR500 turbine was shipped from the UK at the end of 2020 to Nagasaki harbour, Japan.
The AR500 turbine was installed in the Naru Strait, located between the islands of Naru, within the southern
Japanese Goto island chain.
The project is led Kyuden Mirai Energy (KME) in partnership with Nagasaki Marine Industry Cluster Promotion
Association with funding support by the Ministry of Environment.
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3.

AN ARRAY OF FOUR TIDAL TURBINES
IN SHETLAND ISLANDS
ACCUMULATED OVER 35,000 HOURS
OF ENERGY GENERATION TO THE GRID
Nova Innovation
Nova Innovation is currently doubling the capacity of
the world’s first subsea tidal array. In October 2020,
Nova Innovation successfully installed their fourth
tidal turbine ‘Eunice’ into the Shetland Tidal Array. Two
more 0.1 MW turbines will be deployed at Bluemull
Sound in Shetland in 2021/22 increasing the overall
capacity to 0.6 MW.
Nova plans to extend the site further following the
award of an extension of the seabed lease by Crown
Estate Scotland to 2 MW.
In November 2020, Nova secured a £1.2m investment
from the Welsh Government for its Enlli tidal energy
project in north Wales in a bid to create the world’s
Credit: Nova Innovation

first blue energy island. Nova also announced plans in
February 2021 to develop a new project in Scotland.
Crown Estate Scotland awarded Nova an Option
Agreement for the 3 MW `Òran na Mara’ project to
install tidal turbines in the Sound of Islay.
Nova

Innovation

is

also

progressing

with

the

development of its tidal energy project in Petit
Passage, Nova Scotia, Canada, with the first turbine
scheduled for deployment in 2021.
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4.

AN ARRAY OF THREE TIDAL TURBINES
AT ROOSEVELT ISLAND IN NEW YORK’S
EAST RIVER
HAS REACHED RELEVANT OPERATIONAL
MILESTONES OVER THE LAST YEARS
Verdant Power
On October 2020, Verdant Power installed three turbines at Roosevelt Island Tidal Energy (RITE) Project site in
New York’s East River in the US.
The central component of the Verdant Power Free Flow System is a three-bladed horizontal-axis turbine.
Verdant Power’s 5th Generation (Gen5) tidal power system uses a novel TriFrame™ mounting system, a triangular
frame, that supports the turbines.
This installation will demonstrate the advanced Gen5 System and allow for analysis of the TriFrame™ as a costeffective solution for the installation, operations, and maintenance of tidal energy systems.
After the system’s first 100 days in the East River, Verdant reported the project set a record for U.S. marine energy
generation by demonstrating 100% availability, while generating 100 MWh in only 85 days of continuous operation.
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5.

SIX TIDAL TURBINES MOUNTED
IN A FLOATING PLATFORM
HARNESSING THE BAY
OF FUNDY POWERFUL TIDES
Sustainable Marine Energy & Schottel Hydro
Sustainable Marine Energy (SME) with its partner Schottel
Hydro are continuing sea trials in the Bay of Fundy, Nova
Scotia, Canada.
A large floating platform with 6 turbines was recently
launched at the Bay of Fundy. It’s a larger version of
a prototype tested over the past two years. The device
is installed in Grand Passage and later in the year is
expected to move to Minas Passage, at the Fundy Ocean
Research Center for Energy (FORCE) where the tides are
more powerful.
This 420 KW platform (PLAT-I 6.40) is the first unit of
a 1.26 MW floating array project.

Credit: Sustainable Marine Energies
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6.

A 2MW TIDAL STREAM PROJECT WITH
TWO TURBINES OF 20 M DIAMETER
IS THE LARGEST EVER ON A SINGLE
FLOATING PLATFORM TO DATE
Orbital Marine Power
During 2020, Orbital Marine Power progressed with the
construction of their optimised floating tidal stream
turbine, the O2, a 72m long floating superstructure,
supporting two 1 MW turbines, to give an overall rating
of 2 MW. It is planned to be commissioned in 2021 and
deployed at the European Marine Energy Centre (EMEC)
in Orkney.
The previous SR2000 prototype produced in excess of
3 GWh of electricity over its initial 12-month continuous
test programme at EMEC.

The O2 project has received funding
from the Horizon 2020 Research and
Innovation Programme, the Scottish
Government’s Saltire Tidal Energy
Challenge Fund, and Interreg North-West
Europe. The company also announced
a new €5 million R&D programme,
supported by the INTERREG France
(Channel) England TIGER project.

Credit: Orbital Marine Power
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Credit: Magallanes Renovables

7.

TOWED FROM SPAIN TO ORKNEY ISLANDS
AND SUCCESSFULLY TESTED AT EMEC’S
GRID CONNECTED SITE
Magallanes Renovables
The Spanish tidal developer Magallanes Renovables’ second-generation tidal turbine device, the ATIR, was
deployed and tested at EMEC’s grid-connected tidal test site. The device generated its first electricity into the
UK national grid at EMEC in March 2019. The 45-metre floating platform is equipped with two rotors with 1.5 MW
total capacity. It was manufactured in Vigo, Spain and towed to Orkney.
In 2020 it was temporarily removed from the site to undergo maintenance and will be returning to EMEC’s Fall
of Warness tidal test site in 2021 for further testing.
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8.

TIDAL TURBINE NEAR USHANT ISLAND,
IN ONE OF THE MOST ENERGETIC TIDAL
SITES IN FRANCE,
GATHER CRUCIAL FEEDBACK WITH
ONE FULL YEAR OF SEA TRIALS

Sabella
Full-scale D10-1000 turbine was successfully redeployed
in October 2019 in the Fromveur Passage at Ushant
Island.
D10 became the first tidal turbine to supply electricity to
the French grid, in November 2015.
The technology is composed of a horizontal axis rotor
installed on a gravity-based structure laying on the
seabed.
SABELLA has recently finalized the construction of
a prototype for a new generation of composite tidal
turbine blades and is planning to redeploy its gridconnected D10-1000 tidal energy converter at Ushant
Island in the summer of 2021.
The company is also working with Morbihan Hydro
Energies for the design, construction, and deployment
of two tidal turbines of 250 kW in the Gulf of Morbihan
within the scope of the Interreg TIGER project.

Credit: Sabella
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Credit: HydroQuest

9.

1 MW VERTICAL-AXIS TIDAL
CURRENT PROTOTYPE
HAS NOW EXCEEDED 18 MONTHS
OF OPERATION OFF FRANCE’S
NORTHERN REGION OF BRITTANY
HydroQuest
The tests of the HydroQuest 1 MW marine tidal turbine prototype with a dual vertical contra-rotating axis have
continued in 2020. The turbine was deployed at the Paimpol-Bréhat site, located off France’s northern region
of Brittany, with the first MWh exported to the grid in June 2019 and has now exceeded 18 months of operation.
The turbine is planned to be decommissioned during the summer of 2021 after 2 years of operation.
HydroQuest and its partners are now developing a 17.5 MW pilot farm at the Raz-Blanchard, Normandy, one of
the most powerful tidal energy sites in the world. This pilot farm will consist of 7 next-generation tidal turbines.
The project is already pre-consented, and the construction phase is planned for 2022.
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10.

VERTICAL-AXIS TIDAL CURRENT
DEMONSTRATION PROJECT
IN XIUSHAN ISLAND, CHINA
EXCEEDED 40 MONTHS
OF CONTINUOUS OPERATION
WITH OVER 1.95 GWH GENERATED

LHD New Energy Corporation
LHD tidal current energy demonstration project is being developed
near Xiushan Island. Three vertical-axis turbines and a horizontalaxis turbine have been assembled and deployed (400 kW, 600 kW,
400kW and 300kW) on a bottom-standing platform and connected
to the grid in August 2016.
Since 2016, the project has a cumulative power generation
exceeding 1.95 GWh, with over 40 months of continuous operation.
One innovative aspect of this project is the modular design of
the bottom-standing platform which facilitates installation and
maintenance, with the equipment being accessible from the
surface.
LHD will proceed to the next project phase (total designed capacity
is 4.1 MW). At present, the main structure has been completed and
will be deployed in the first quarter of 2021.

Credit: LHD New Energy Corporation
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Credit: ...

11.

ULDOLMOK TIDAL CURRENT POWER PLANT
PROMOTED AS A TEST SITE
FOR DEMONSTRATION PROJECTS
The southwestern waters of Korea contain a group of islands, with many straits adequate for the development of
tidal current energy. Uldolmok Strait at Jindo Island is one of the promising potential sites for tidal current energy
development.
With the support from the Ministry of Oceans and Fisheries a 1 MW class Uldolmok Tidal Current Power Pilot Plant
was constructed in Uldolmok Strait by Korea Institute of Ocean Science & Technology (KIOST) in 2009.
The Uldolmok Tidal Current Power Pilot Plant is supported by a jacket structure with 50 m height. It currently
produces tidal current energy using a vertical axis 150 kW turbine.
Three different systems have been tested: a 20 kW horizontal axis tidal current energy converter, a dual vertical axis
turbine with a duct, and a tidal current-pumped hydro storage hybrid power generation system.
Moreover, this plant will be utilized as a part of an open sea test-bed for small and medium-size tidal current
energy converters under 500 kW of capacity.
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12.

KOBOLD TURBINE IN THE STRAIT
OF MESSINA SINCE 2002 IS STILL
IN OPERATION
ACCUMULATING KNOWLEDGE
AND EXPERIENCE ON VERTICAL
AXIS TURBINES
SeaPower Scrl
The Aircaft Design & AeroflightDynamics Group (ADAG)
of the University of Naples “Federico II”, in cooperation
with SeaPower Scrl, developed and patented the
KOBOLD turbine.
The platform is equipped with a 6m diameter, three
blade Kobold turbine built by the Ponte di Archimede
Company, and was installed in the Strait of Messina in
2000. It is still in operation and grid connected, with a
nominal power output of 30 kW.

Credit: SeaPower
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13.

THE OCEAN’S KITE, SELF-ORIENTING
TIDAL CURRENT TURBINE
IS PROGRESSING TO BE INSTALLED
IN THE STRAIT OF MESSINA
ADAG and SeaPower s.c.r.l.
The first full-scale prototype GEM, the Ocean’s Kite, with nominal power of 100 kW, has been deployed
in the Venice Lagoon. The project was built by a consortium of Venetian companies.
GEM, designed by ADAG and SeaPower s.c.r.l., is an ocean current energy conversion system that
consists of a submerged body with two horizontal axis hydro turbines. The system is tethered to the
seabed and free to self-orient to the current.
A full-scale prototype of 300 kW is planned to be installed in the Strait of Messina.

Credit: ADAG and SeaPower s.c.r.l.
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14.

TIDAL KITE IN FAROE ISLANDS,
A TECHNOLOGY TARGETING THE POWER
OF LOW-VELOCITY CURRENTS
Minesto
In October 2020, the Swedish marine energy developer
Minesto launched its 100 kW DG100 tidal kite system
in the Faroe Islands which was successfully connected
to the Faroese grid.
Minesto is developing a technology, called Deep
Green, that can produce electricity from low-velocity
tidal and ocean currents.
Phase 2 will consist on the design, construction
and operation of the second-generation device
at Holyhead Deep, in close proximity to the West
Anglesey Demonstration Zone, in Wales.
Minesto is additionally working on obtaining the
necessary permits for the deployment of a 100 KW
device at the EDF owned Paimpol Bréhat site.

Credit: Minesto
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15.

TIDAL CURRENT TURBINE DELIVERING
POWER TO A REMOTE ALASKAN VILLAGE,
SURVIVING ADVERSE WEATHER
CONDITIONS WITH ICE OCCURRENCES
Ocean Renewable Power Company (ORPC)
The ORPC’s RivGen® Power System was re-deployed on the
Kvichak River in Igiugig, Alaska. It has been operating continuously
for the Igiugig community since October 2019, making it the
longest operating current energy converter in the U.S. The device
successfully produced electricity throughout the Alaskan winter,
operating during frazil and ice breakup events.
Lessons learned from this first year of operations are being
incorporated into the design of a second RivGen device being
assembled for Igiugig.
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This technology is a particularly
interesting opportunity
for remote communities, many
of which are located along rivers
and typically rely on expensive
diesel to power their electrical
grids.

Credit: MittelrheinStrom

16.

FLOATING CURRENT TURBINE
USING THE RIVER FLOW IN GERMANY
MittelrheinStrom
The german energy start-up MittelrheinStrom deployed a floating
turbine in the Rhein river at St. Goar, Germany, in summer of 2020.
The “Strom-Boje 3.2” technology is a two-bladed, gearless horizontal
axis turbine rated at 70 kW, placed in a diffusor and floating body
housing, which is chained to the river bed.

Many of the technologies that
are developed for tidal current
energy can also be configured
to generate power from rivers.

The technology is being developed by Austrian company Aqua
Libre, which operates an earlier version of the system in the Donau
river since 2011.
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OTHER UPCOMING
DEVELOPMENT PLANS

Jupiter Hydro

SeaQurrent

The Canadian company Jupiter Hydro has continued

The Dutch SeaQurrent operated and tested their

planning for the development of its project with

Tidalkite pilot project on the Wadden Sea, at moderate

helical turbines in the Bay of Fundy, in two phases:

water speeds. A following project will focus on marine

the testing of a non-grid connected 1 MW prototype

operations related to the handling, installation and

and the other for 2 MW demonstration.

operation of the Tidalkite.

NewEast Energy

GUINARD Energies Nouvelles
Energy

Guinard Energies Nouvelles, a French start-up, has

Corporation was awarded a permit for an 800 kW

been designing and manufacturing a range of

project in the Minas Passage, Canada. The project

turbines dedicated to estuaries and very low-head

will be at a location next to FORCE and will consist

streams, targeting isolated community markets.

NewEast

Energy,

a

subsidiary

of

New

of an array of floating grid connected New Energy
Design Pro Renewables

EnviroGenTM Power Generation systems.

The Irish Design Pro Renewables has performed

Yourbrook Energy Systems

a testing programme at SEENEOH test site on the

Yourbrook Energy Systems, a British Columbia based

Garonne river in Bordeaux, France. This system

tidal energy technology developer, is continuing

consists of a pair of vertical axis tidal turbines and

development of its 500 kW Kamdis Tidal Power

aims at river and estuarine markets.

Demonstration

Project.

Yourbrook’s

technology

is targeting rural and remote communities with
a combination of innovative tidal power extraction
paired with energy storage capability.

www.ocean-energy-systems.org

