
Saint Denis and Sainte Marie:
At “Saint Denis”, administrative centre of Reunion Island, with about 160 000 habitants, 
the bathymetric profile (in grey on the figure on the right) presents an interesting 
submarine plateau from 0 to -100 m for a Cold Water Pipe anchorage with a good slope 
to 500 m and 1000 m depth. 

A real opportunity exists for developing an urban SWAC in Saint Denis city with an 
extension to the neighbour city of Sainte Marie, where important office spaces are 
available too. In Sainte Marie, SWAC solution is already assessed for the air 
conditioning of about 15 000 m² of offices, which should be build in a near future.  

Between these two cities is located the international airport of Réunion Island, which 
have important needs in air conditioning too. 
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Financed by Le Port city and the TCO (intercommunity of the west), this study was 
led by ARER. On the 24th April 2008, ARVAM (Agence pour la Recherche at la 
Valorisation Marine) made a DOW analysis with samples. ARER made a note on the 
access to DOW from Le Port city coasts and an opportunity study for OTEC/SWAC 
and DOWA development on Le Port city territory. 

The study concluded that the activities to develop on Le Port city Territory are clearly: 
-Electricity production with an open cycle OTEC plant (with possible coupling with a 160 
MW fuel power plant),
-Fresh water production (lack and high cost of fresh water on Réunion Island West coast),
-Urban SWAC development (for city center, industrial zones, hospitals, exposition center) ,
-Mineral water production ( for exportation on Asiatic and luxury market),
-Green spaces Irrigation.

Etang Salé:
Not much urbanized and touristic with her black sand beach, Etang Salé have a good access to 500 m 
and 1000 m depth. OTEC, SWAC (for an hotel) and DOWA like fresh water production, aquaculture 
(already present), seaweed culture could be developed on this spacious and sunny city. The volcanic 
structure of the seabed could be favorable to the Cold Water Pipe anchorage.
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Réunion Island location
Réunion Island is an oversea department of France and is an outermost region of the European 
Union and the currency is the Euro. It’s a 2512 square kilometers volcanic island with 3000 m 
peaks, an active volcano, and white or black sand beaches. The population is actually of about 800 
000 and will reach 1 million habitants in 2025/2030. 

This mountainous countryside has a big influence on weather patterns with a rain shadow cast on 
the leeward West coast. As a consequence of lower rainfall, coral reefs have developed here and 
sea beds are less deep than on the East coast. The windward East Coast is extremely wet with high 
humidity levels amongst the highest in the world, while the west coast is rather dry. On the East 
coast, sea beds reach quickly important depths. 

Le Port city study of opportunities  for OTEC and DOWA development 

Marine current energy recuperation:
During fish aquaculture cage anchorage in “Saint Paul” bay, strong marine 
currents were identified by the ARDA (Association Reunion for 
Development of the Aquaculture).

According to local diving centres and experimented divers, strong currents 
are frequent on Saint Paul bay sea bed and on the submarine plateau in 
front of Saint Gilles at about 40-50m depth.

A funnel effect seems to be present in this thalweg
zone, represented in 3 dimensions on the figure 
above. As the submarine plateau of Saint Gilles is 
protected by the Natural Marine Reserve. 

A marine current measurement campaign on 3 
points in Saint Paul bay should characterize these 
currents (for a realization in the first semester of 
2009). According to the current campaign 
measurement results, the energetic potential of 
these currents would be known and should give a 
go or no go signal for the continuation of the 
project of current energy recuperation. 

Saint Joseph to Saint Philippe:
From Saint Joseph to Saint Philippe (cities of the ‘wild south’), ocean floors dive quickly to 
500 m and 1000 m depth. Along these cities coasts, several sites could be favorable to OTEC 
and DOWA development.  Aquaculture and seaweed culture could certainly replace some 
hectare of sugar cane culture. 

Wave energy recuperation in Saint Pierre:
In 2003, ARER Research and 
Development PlatForm led a study 
entitled “wave energy on the coasts of 
Réunion Island”. This study aimed at 
characterizing the best sites on Reunion 
Island for the implementation of Wave 
Energy Converters.

Indeed, swell are created in the windiest 
zone of the world. It arrives on Reunion 
Island from south sector (185° to 195°) 
and surf on Reunion Island coast with a 
minimal loss of energy characteristic of 
volcanic islands, with  ocean floor climb 
back up very quickly. 

The first above picture represents in the south of the island and the most interesting wave directions are coming from 190° to 210°. The other figure represents on its axis the couple, (Hs, Ts), 
meaning significant height (Hs) and representative period (Ts) of waves. Waves with the best occurrence are 2 m significant height with a representative period of 10 s. Wave energy 
potential offshore South Réunion Island coast is about 24Kw/m , obtained with the equation : P= 0, 42. Hs². Ts (averaged on (Hs,Ts) couple). 

In the south, the bathymetry of 50 m to 150 m depth is available on the submarine plateau, stretching from Saint Louis to Saint Pierre. This large submarine plateau have been identified as 
ideal for WEC implementation. It represents a surface of about 15km² for depth between -50 m and -150 m and about 11 km² for depth between -20 m and -50 m. 

Actually, a local and an international industrial should mount the work specifications to realize a feasibility study for the implementation of PELAMIS technology near shore of Saint Pierre 
coasts. In this feasibility study, the Regional Reunion Council should integrate the specifications for the implementation of a common emissary for electrics cable passage of others WEC 
systems. 

Sainte Rose:
Sainte Rose is undoubtedly the best site on Réunion Island for onshore OTEC 
implementation. The seabed dives vertiginously to important depth (see figure above). The 
other advantage is the location of a 67 MW hydroelectric plant in front of the slope. 

Before the end of 2008, an opportunity study similar to Le Port’s one on OTEC and 
DOWA development should be led on Sainte Rose city territory. DOW samples until 1500 
m depth could be made to improve our knowledge of DOW resources around Réunion 
Island.  

Osmotic energy in Sainte Rose:
Osmotic energy could be implement in Sainte Rose as the hydroelectric plant 
rejects at least 6 m3/s (for a maximum of 13 m3/s) of fresh water directly in 
Sainte Rose marina. An opportunity study should be led before the end of 2008 
for the development of osmotic energy in Sainte Rose harbour. 

Saint André (Bois Rouge):
At Bois Rouge, a 100 MW coal plant works about 8000 h /year. The cooling water circuit of this plant could be 
used to warm Sea Surface Water (SSW) of an OTEC plant. Electricity production of an OTEC plant could increase 
of 15% for one more degree Celsius of the temperature difference between warm SSW and cold DOW.

Bathymetric representation of Le Port’s seabed

Saint Paul bay submarine thalweg
representation in 3 Dimensions

Fresh water reject of the hydroelectric plant 
in Sainte Rose Marina

Bathymetric profiles of Hawaï (Nelha) and of several sites in 
Réunion Island

Bathymetric profiles in Réunion Island for Cold 
Water Pipe implementation:

This graph shows several bathymetric profiles for CWP 
implementation for OTEC, SWAC and DOWA development. 

Sainte Rose bathymetric profile is in mauve, it is amongst the 
fastest access in the world to reach important deep. 

In yellow appears the best (and good) access of Le Port city, 
the decline is constant from shore to 1200 m. The two others 
profiles at Le Port are in orange and red. 

Bois Rouge profile is in green. The good access to DOW at 
the Saint Denis international airport is in grey.

Hawaï (NELHA) bathymetric profile is represented in blue.  

Réunion Island have several potential good sites for the 
implementation of a CWP for the development of onshore 
OTEC, SWAC or DOWA.

Tahiti and Le Port temperature profiles
Photograph of DOW sampling mission and 

of a DOW sample bottle 

Onshore WEC
“Quai Henri Dalleau” and Sainte Rose marina were already identified as potential sites (in a study led by 
Réunion Island Regional council) for Onshore WEC implementation. Moreover in the North, the future road 
on the sea linking La Possession and Saint Denis could be favorable to onshore WEC implementation

Energy mix 2030 
(Including 50% of road electric transport and electricity storage losses. Strategic Base load is made of Geothermy 

(60 MW) and OTEC (~ 100 MW), this scenario considers 30 MW for Wave energy)

Réunion Island local energy context :
In 1999 at UNESCO, Paul VERGES, current president of Réunion Island Regional council, 
announced the will for Reunion island to reach energy self sufficiency by 2025, with a first step via 
100% renewable electricity. The PRERURE (local Energy Plan) and ARER (Regional Energy 
Agency) were therefore created leading in last 10 years to structural achievements: 40% of 
households equipped with solar thermal water systems and quick development of windmill farms 
and photovoltaic that benefit from local tax and electricity purchase incentives. Currently, one third 
of Reunion island network electrons are clean, mostly through sugar cane “bagasse” burning and 
huge hydroelectric facilities. 

Consequently, the French government decided to target Reunion Island as the French laboratory for 
innovative energy with the scope to reach 100% of renewable energies in 2030 even with electric 
road transport facilities.

Current modelling of what could be the 2030 energy mix in Reunion island (The figures above 
represent a possible ambitious 2030 scenario with 100% ReN) were performed and stressed the 
necessity to develop Ocean energy systems with high priority for OTEC energy scaling 100 MW 
by 2030.

Wave occurrence in function of 
couple (Hs,Ts)

Wave rose in the South of the island
(in function of the occurrence frequency)


