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COUNTRY NOTES 
The Country Notes on Tidal Energy have been 
compiled by the Editors, drawing upon a wide 
range of sources. National, international, 
governmental publications/web sites have all 
been consulted. 

Canada  

Embayments at the head of the Bay of Fundy 
between the maritime provinces of New 
Brunswick and Nova Scotia have some of the 
largest tidal ranges in the world. The most 
promising prospects for tidal power have centred 
on two sites in this region: the Cumberland 
Basin (an arm of Chignecto Bay) and the Minas 
Basin (both at the head of the Bay of Fundy). 
However, the only commissioned tidal power 
plant is located at Annapolis Royal, further down 
the Bay in Nova Scotia. The 20 MW plant came 
into operation in 1984: the barrage was primarily 
built to demonstrate a large-diameter rim-
generator turbine. Annapolis uses the largest 
Straflo turbine in the world to produce more than 
30 million kWh per year.  

In view of the large tidal energy resource of the 
two basins, estimated to be 17 TWh per year, 
different options for energy storage and 
integration with the river hydro system have 
been explored. Following an application for 
funding in late-2006, Nova Scotia Power 
announced in January 2007 that the company 
planned to establish a tidal stream 
demonstration project in the Minas Passage, 
Bay of Fundy. OpenHydro of Ireland has been 

selected to provide the tidal turbine which once 
deployed, will be the world’s largest in-stream 
tidal generating unit integrated into an electricity 
grid. Nova Scotia Power plans to develop large 
tidal farms in the Bay following a successful 
installation of the demonstration plant. 

China 

The south-eastern coastal areas of Zhejiang, 
Fujian and Guangdong Provinces are 
considered to have substantial potential for tidal 
energy. China's utilisation of tidal energy with 
modern technologies began in 1956: several 
small-scale tidal plants were built for pumping 
irrigation water. Thereafter tidal energy began to 
be used for power generation. Starting in 1958, 
40 small tidal plants (total capacity 12 kW) were 
built for the purpose of generating electricity. 
These were supplemented from around 1980 by 
much larger stations, of which the 3.2 MW 
Jiangxia and the 1.3 MW Xingfuyang schemes 
were the largest. The majority of the early plants 
have been decommissioned for a variety of 
reasons, including design faults, incorrect 
location, etc. Currently there are seven tidal 
power stations (plus one tide flood station) with 
a total capacity of 11 MW. 

Since the end of the 1970s emphasis has been 
placed on optimising the operations of existing 
plants to improve their performance. 
Additionally, a feasibility study for a 10 MW level 
intermediate experimental tidal power station 
has been undertaken. 

It was announced in November 2006 that China 
had signed a joint venture with the Italian 
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engineering company Ponte di Archimede 
International for the application of its patented 
Kobold turbine to a site in the Strait of Jintang, in 
the Zoushan Archipelago. 

France 

Relatively few tidal power plants have been 
constructed in the modern era. Of these, the first 
and largest is the 240 MW barrage on the Rance 
estuary in northern Brittany. The 0.8 km long 
dam also serves as a highway bridge linking St. 
Malo and Dinard. The barrage was built as a full-
scale demonstration scheme between 1961 and 
1966 and has now completed 40 years of 
successful commercial operation. Annual 
generation is some 640 million kWh. 

Originally the barrage was designed to generate 
on both flood and ebb tides; however, this mode 
of operation proved to be only partially 
successful. The barrage is now operated almost 
exclusively on ebb tides, although two-way 
generation is periodically instigated at high 
spring tides. 

In 1988 the plant became fully automated, 
requiring the integration of complex operational 
cycles imposed by variable heads, and the 
necessity for continuous regulation of the 
turbines to optimise energy conversion. A 10 
year programme for refurbishing its 24 turbines 
was begun in 1996, on the plant's 30th 
anniversary. 

Despite its successful operation, no further tidal 
energy plants are planned for France, which is 

now dominated by generation from nuclear 
stations. 

India 

The main potential sites for tidal power 
generation are the Gulf of Kutch and the Gulf of 
Khambhat (Cambay), both in the western state 
of Gujarat, and the Gangetic delta in the 
Sundarbans area of West Bengal, in eastern 
India.  

The tidal ranges of the Gulf of Kutch and the 
Gulf of Khambhat are 5 and 6 m, the theoretical 
capacities 900 and 7 000 MW,  and the 
estimated annual output approximately 1.6 and 
16.4 TWh, all respectively.  

The West Bengal Renewable Energy 
Development Agency (WBREDA) prepared a 
project report (on behalf of the Ministry of Non-
Conventional Energy Sources) for a 3.65 MW 
demonstration tidal power plant at Durgaduani 
Creek in the Sundarbans. This was followed by 
an environmental impact assessment study. In 
February 2007 the WBREDA stated that it had 
engaged the National Hydroelectric Power 
Corporation to implement the Rs 400 million 
(approximately US$ 10 million) project on a 
turnkey basis, with work likely to begin in the 
near future. 

Korea (Republic) 

It was announced in mid-2005 that the country’s 
first tidal power plant was to be constructed at 
Sihwa-Lake, 25 km southwest of Seoul on the 
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western coast of the Peninsula, with the Korea 
Water Resources Corporation acting as project 
developer. 

The artificial lake was created between 1987 
and 1994 to provide water for agricultural 
purposes. A dam curtailing the tidal currents was 
constructed but the quality of the water 
deteriorated, becoming heavily polluted following 
a rise in local industry and a consequent 
increase in factory wastes. 

A sophisticated plan has been formulated 
whereby the power plant will utilise the head 
between high tide on one side and the level of 
the lake on the other. The scheme will not only 
provide generation of electricity but also 
environmental improvements and tourist 
attractions. The Korean Energy Economics 
Institute reported in April 2007 that construction 
of the 254 MW plant will be completed by July 
2008 and that annual power generation is 
expected to be in the region of 550 GWh. On 
completion Sihwa-Lake will be the world’s 
largest tidal energy plant. 

In May 2007 the city of Incheon announced that 
it had signed an MOU with Korea Midland Power 
Co. and Daewoo Engineering and Construction 
to build the Ganghwa tidal plant. At 812 MW, the 
32-generator plant would overtake the Sihwa-
Lake project to be the world’s largest tidal 
scheme when the plant becomes operational – 
planned for 2015. A 7.8 km long dam will 
connect four islands: Ganghwa, Gyodong, 
Seokmo and Seogeom. 

Norway 

Installation of a 300 kW prototype tidal power 
plant began in September 2003 in the Kval 
Sound in the far north of Norway. The world’s 
first grid-connected offshore underwater turbine 
is located at Kvalsundet, close to Hammerfest. 
The plan is to increase the size of the prototype 
to 700 kW, thereby commercialising the project 
prior to the installation of 20 such turbines. 

A 1 MW floating tidal power plant – the MORILD 
demonstration project - is planned for 
deployment in 2007-2008 near Tromsø. 
Following a period of testing it is hoped that 
commercialisation will follow. 

Russian Federation 

Design studies for tidal power development have 
been conducted in Russia since the 1930s. As 
part of this work, a small pilot plant with a 
capacity of 400 kW was constructed in Kislaya 
Bay on the Barents Sea and commissioned in 
1968. The location has now become an 
experimental site for testing new tidal power 
technologies. 

Early in 2007, GidroOGK, a subsidiary of the 
Russian electric utility, Unified Energy Systems 
(UES), began the installation of a 1.5 MW 
orthogonal turbine alongside the original Kislaya 
Bay tidal facility. The experimental turbines will 
be thoroughly tested as part of a pilot project to 
assist in the design of large-scale tidal power 
plants. 
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There are currently two ambitious projects for 
TPPs in the Federation: 

Mezenski Bay (on the White Sea, in northern 
Russia): proposed capacity 15 GW, annual 
output 40 TWh; 

Tugurki Bay (on the Sea of Okhotsk in the 
Russian Far East): 7.98 GW, 20 TWh annual 
output. 

If the 1.5 MW experimental installation at the 
Barents Sea location proves successful, UES 
intends to embark on a programme for 
constructing giant-size TPPs such as those 
projected. 

United Kingdom 

The large tidal range along the west coasts of 
England and Wales provides some of the most 
favourable conditions in the world for the 
utilisation of tidal power. If all reasonably 
exploitable estuaries were utilised, annual 
generation of electricity from tidal power plants 
would be some 50 TWh, equivalent to about 
15% of current UK electricity consumption.  

Of six identified sites with mean tidal ranges of 
5.2-7.0 m, feasibility studies have been 
completed for two large schemes: the Severn 
estuary (8 640 MW) and the Mersey estuary 
(700 MW) and for smaller schemes on the 
estuaries of the Duddon (100 MW), Wyre (64 
MW), Conwy (33 MW) and Loughor (5 MW). A 
governmental programme on tidal energy (1978-
1994) concluded that given the combination of 

high capital costs, lengthy construction periods 
and relatively low load factor (21-24%), none of 
these schemes was regarded as financially 
attractive. 

Plans have often been formulated for the 
development of a Severn estuary scheme but to 
date nothing has ensued, largely owing to 
ecological concerns. 

In recent years much work has been undertaken 
on the furtherance of tidal stream technology. 
The Stingray prototype was installed in Yell 
Sound in the Shetland Islands in September 
2002. The 150 kW plant was successfully tested 
twice and a 5 MW tidal farm was planned for 
2005-2007. However, during 2005 the project 
was suspended, as it was felt to be 
commercially unviable. 

Following preliminary development work during 
1999-2002, Phase 1 Seaflow, (2002-2006), the 
first commercial-scale tidal stream project in the 
UK, began in mid-2003. An experimental 300 
kW turbine was installed 3 km offshore from 
Lynmouth, Devon by Marine Current Turbines 
(MCT). Although capable of grid connection, it 
has used a dump load during the testing period. 
A large amount of data will have been gathered 
by the time of decommissioning (3rd/4th quarter 
2007 / early 2008). 

Building on the experience of Seaflow, Phase 2 
SeaGen, (2004-2007), is intended to cover the 
development of a twin-rotor 1.2 MW grid-
connected Commercial Demonstrator. In 
December 2005 MCT received permission to 
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install a 1 MW grid-connected plant in 
Strangford Narrows, Northern Ireland. 
Installation, due to begin in late-2006, was 
postponed and is now likely to occur in the 
second half of 2007, taking some six months to 
complete. 

Again, building on the experience of SeaGen, 
Phase 3 SeaGen 2 is a plan to develop about 10 
tidal farms of 5-10 MW capacity. The farms, in 
part self-financing through the sale of electricity, 
would ultimately be owned by the utility 
companies with the power fed to the UK grid. 
Concurrently, SeaGen 2- type turbines could be 
used as demonstrator projects in North America 
(on both Atlantic and Pacific coasts of Canada 
and the USA), southeast Asia and possibly New 
Zealand. 

A plan for a 10 MW grid-connected tidal farm -  
the Lynmouth SeaGen Array - has now been 
‘put on the back burner’ in favour of a tidal farm 
off the coast of Anglesey. In mid-2006, the 
company announced a feasibility study for 7 
units (SeaGens) as a grid-connected tidal farm 
totalling 10 MW. The site has the potential to be 
expanded in further phases, possibly up to 100 
MW. An Environmental Impact Assessment 
(EIA) is currently being conducted but once the 
necessary approvals are granted, an array could 
be operational by 2009, providing electricity for 
4 000 – 6 500 homes on the island. 

Study has shown that the island of Alderney has 
tidal ranges ideally suited to being harnessed. It 
has been estimated that the island’s coastline 
has a power potential of between 750 MW and 3 

GW. In March 2007 it was announced that 
Alderney Renewable Energy Ltd (ARE) and the 
OpenHydro Group, an Irish energy technology 
company, had signed an agreement to carry out 
the testing and deployment of the Channel 
Islands’ first tidal turbines. Deployment is 
expected to take place in 2008/2009. As well as 
providing electricity for the local market, one 
major aim of a tidal scheme would be to export 
power to the French national grid. 

The European Marine Energy Centre (EMEC) 
announced in December 2006 that OpenHydro 
had successfully completed the installation of a 
tidal turbine. EMEC’s Tidal Test Facility is 
located off the south-western coast of the island 
of Eday, Orkney. Testing of the system will be 
undertaken during 2007. The extensive 
infrastructure will be connected to the local 
electricity grid and test results sent directly to 
EMEC’s data centre in Stromness. 

In February 2007, it was announced that the 
Scottish Parliament had awarded OpenHydro 
grant support towards the deployment of a 
second turbine at the EMEC. 

The Government White Paper Meeting the 
Energy Challenge (May 2007) mentions that the 
Sustainable Development Commission is 
carrying out a major study, examining the issues 
relating to harnessing tidal power in the UK. A 
wide range of locations and technologies will be 
taken into consideration, including the possibility 
of utilising the tidal potential of the Severn 
Estuary. The report is expected to be published 
in September 2007. 
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United States of America 

Prior to submitting a licence application to the 
Federal Energy Regulatory Commission 
(FERC), Verdant Power is carrying out an 18-
month study of the environmental impact and 
operational performance of an array of six of its 
Kinetic Hydro Power Systems (KHPS) in the 
East Channel of the East River in New York 
City. The Roosevelt Island Tidal Energy Project 
(RITE) is being carried out with financial support 
from the New York State Energy Research and 
Development Authority. If the tests prove 
successful and a licence is granted, it is planned 
to scale-up the installation to 300 turbines, with 
a total generating capacity of up to 10 MW.


