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Abstract  
 
Reunion Island (France, Indian Ocean) targets the electric 
self-sufficiency by the horizon 2030, via an energy mix 
made of renewables including ocean energies. This target 
is part of an ambitious national experimental plan called 
“Plan Reunion 2030” or “GERRI” (Green Energy 
Revolution, Reunion Island), meaning to experiment on a 
closed territory of approximately 1 million inhabitants 
new energy technologies and their environmental, 
economical and social impacts. 
 
Since 2002 Reunion island Regional council, with the 
help of the Regional Energy Agency (ARER), has 
conducted various studies to assess ocean energy 
potentials, technologies and sites of interest. These data 
are hereafter compiled in order to present a state of the art 
knowledge of ocean energy opportunities in Reunion 
island. 
 
A “best site” analysis was conducted for each ocean 
energy of interest in Reunion island: wave energy, current 
energy and thermal energy through SWAC (Sea Water 
Air Conditioning) and OTEC (Ocean thermal Energy 
Conversion). We present this analysis as well as the 
necessary oncoming resource measurement to be 
performed on focused sites in order to assess the 
opportunity of technology developments. 
 
This analysis also takes into account the motivation of 
local city officials in agreement with local city planning 
projects. St Pierre (South of the island) offers great 
opportunity for offshore wave energy. 

St Paul (West of the island) could offer current energy 
opportunity: precise marine current measurements are 
required. 

North (St Denis, Le Port) and East Cities (Ste Rose) offer 
high potential for SWAC and/or OTEC technology 
developments. 

1. INTRODUCTION 

1.1 Réunion Island  situation 
Réunion Island (or formally La Réunion) is an island 
located in the Indian Ocean, east of Madagascar, about 
200 km (130 miles) south west of Mauritius, the nearest 
island.  

 
The island is 63 kilometres (39 miles) long; 45 kilometres 
(28 miles) wide; and covers 2512 square kilometres 
(970 square miles).  
 
 

 
Figure 1 : Reunion Island location 

 
Administratively, Réunion is one of the overseas departments 
of France. Like the other overseas departments, Réunion is also 
one of the twenty-six regions of France (being an overseas 
region) and an integral part of the Republic with the same 
status as those situated on the European mainland. Réunion is 
an outermost region of the European Union, and thus the 
currency used is the euro.  
 

 
Figure 2 : Reunion Island Map  
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She is located on a perfect latitude to receive consistent 
swells and great tropical weather. It’s a volcanic island 
with 3000 m peaks, an active volcano (latest eruption in 
September 2008) and black or white sand beaches. 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.  
 
1.2 Réunion island local energy context 
 
In 1999 at UNESCO, Paul VERGES, current president of 
Réunion 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 below 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. 
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Figure 3: 100% Test case scenario of 100 % Renewable 
energy mix, 2030. (Including 50% of road electric 

                                                 
§  ARER (Réunion Island Regional Energy Agency) is a 
non profit-making association, as defined by the French 
Associations Act 1901. ARER’s aim is to promote and 
develop energy saving, to use renewable energy and to 
protect energy resources.  
 
More precisions are available on our website: 
www.arer.org 
 

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) 

 
Energy mix. Reunion island prospect 2030

Scenario 100% Renewable energy, including 50% elect ric road transport
Medium daily load curve (MW)
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Figure 4: Test case scenario of 100% Renewable energy mix 

scenario, 2030. . (Same scenario than the figure above) 
 

Through this paper, we wish to present the state of the art 
knowledge on Ocean energy resources in Reunion Island. Our 
will is to encourage technology transfer in Reunion Island on 
these highly strategic fields. 
 

2. WAVE ENERGY  
In 2003, our Research & Development PlatForm led a study 
entitled “wave energy on the coasts of La Réunion” [1]. This 
study aimed at characterizing the best sites on Reunion Island 
for the implementation of Wave Energy Converters (WEC).  
 
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: ocean floor climb back up 
very quickly.  
 
The following figure represents the wave rose in the Indian 
Ocean for the month of February and August, highlighting the 
fact that waves come from South West - South East.  
 

 
  
Figure 5: Wave rose in Indian Ocean for the month of February 

and August 
 
Three swell types affect Reunion Island:  

- Trade winds swell:  
These swell, small and moderated, are created by the 
wind of South East and affect particularly the North, 
the East and the South of the island sparing the West 
coast.  
- Cyclonic swell:  
These big swell are oriented from the cyclone 
direction movement. According to the typical 
cyclone trajectory, they affect the North East of the 
island.  
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- Southern swell:  
These swell, moderated to strong come from the 
roaring forties and affect the south and the West 
of the island.  
 

In partnership with ‘Météo France’ and the European 
Centre for Medium-Range Weather Forecasts (ECMWF), 
a study of the offshore wave resource was made with 
wind and wave numeric simulation of satellite measures. 
The numeric model had the following meshing.  
 

 
Figure 6: Meshing of the numeric model for the offshore 

wave resource study 
 
The results of the point 67 (see precedent figure; 55.5°E; 
22.5°S), settled on the south of island are the more 
representative of the offshore swell impacting Reunion 
Island. The Figure 7 represents on its axis the couple, (Hs, 
Ts), meaning significant height (Hs) and representative 
period (Ts) of the wave. 
 

 
 

Figure 7: Wave occurrence in function of significant 
height and representative period (Source: ARER) 

 
According to the precedent figure and the following table, 
the conclusion is that couples, having the best occurrence, 
are waves with significant height (Hs) of 2 m or 2.25 m 
and with representative periods (Ts) of 10 or 10.5 
seconds. The occurrence percentages of these waves are 
about 3.5% and 3%.  
 

Table 1: wave occurrence percentage as a function of 
significant wave height (Hs) and representative wave 

period (Ts)  

 

 
 
As shown below by the point 67 wave rose, the most 
interesting wave directions are coming from 180° to 210°. 
 

  
Figure 8: Wave rose of the point 67 in function of occurrence 

frequency (55.5°E; 22.5°S) 
 

In brief, the offshore potential, in the south of the island, is 
about 24 kW/m obtained with the following equation: 
P=0.42.Hs2.Ts (averaged on (Hs,Ts) couple) 
 
Considering the expensive cost of deep anchorage solutions, 
WEC technologies have been essentially designed for onshore 
or near shore exploitation. The bathymetry is also a real 
constraint for the development of these technologies. Actually, 
the implementation of such technologies is limited to depth 
between -50 m to limit wave energy loss due to the seabed 
friction, until - 150 m to minimize the expensive cost of deep 
anchorages. A Reunion Island bathymetric analysis points up 
the potential of the Saint Pierre city coasts.  
 

 
Figure 9:  Reunion Island Bathymetric profile for depth from 0 

to -300 m (MapInfo software, data SHOM) 
 
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. The surface of this submarine plateau for depth 
from 50 m to 150 m) is about 15 square kilometre. The surface 
of the 20 m to 50 m depth submarine plateau is about 11 square 
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kilometre. With an assumption of about 10% of sea area 
maximum occupation by WEC and about 20 MW/km² of 
potential WEC power installed per square kilometre, the 
plateau of Saint Pierre could receive about: 

- 30 MW of offshore WEC (for depth from 50 to 
150m). 

- 22 MW of near shore WEC (for depth from 20 to 50 
m).  
 
Onshore WEC technologies could interest Réunion Island 
on the identified site of “Quai Henri Dalleau” in Saint 
Phillipe city [4] or for the future road on the sea (Route 
du Littoral) linking La Possession and Saint Denis cities.  
 
Besides, the Marine Natural Animal’s Reserve of the 
West Coast reduces the development of wave energy 
recuperation on the West Coast. In brief, the best site to 
exploit wave energy is offshore Saint Louis and Saint 
Pierre cities coasts.  
 
“La Pointe du Diable” is targeted as ideal site with a sand 
black beach for the submarine electric cable passage from 
sea to earth, the proximity of an electric connexion to the 
grid and in background an industrial zone for the electric 
transformation station installation.  
 
Actually, a local and an international industrial should 
mount the work specifications to realize a feasibility 
study for the implementation of PELAMIS technology 
offshore of Saint Pierre coasts. This feasibility study 
should probably begin before the end 2008 and should be 
finished at the end of 2009. The implementation of the 
firsts PELAMIS could be in 2010-2011 and the WEC 
farm could reach a number of 30 PELAMIS before 2015.  
 
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 technology. 
 
The photograph below shows in fore ground Saint Pierre 
city and her coasts, where wave energy recuperation 
system could be installed for electricity production. In 
background appears Saint Louis city. Coasts offshore 
these cities are exposed to the southern swell and 
disposed of a favourable bathymetry for WEC 
implementation.  
 

 
 

Figure 10: Photograph of Saint Pierre city (south of 
Réunion Island) 

3. CURRENT ENERGY  
During fish aquaculture cage anchorage in Saint Paul bay (see 
Figure 13 and Figure 11), strong marine currents were 
identified by the ARDA (Association of the Reunion for 
Development of the Aquaculture). Several dives confirmed this 
marine current presence at 30-40 meter depth in Saint Paul 
bay.  
 
According to local diving centres and experimented divers, 
strong currents are present too on the submarine plateau in 
front of Saint Gilles coasts (see Figure 9).  This large 
submarine plateau stretches offshore Saint Paul and Saint 
Gilles coasts with depths from -40 m to -150 m, exposed to the 
trade winds swell and currents. Nevertheless, this submarine 
plateau is protected by the Natural Marine Reserve that would 
certainly limit the development of marine current energy 
converters. 
 
To not affect the environment of this Marine Natural Reserve, 
ARER keeps concentrated on Saint Paul bay’s current, where a 
veritable funnel effect seems to be present in this large thalweg 
zone (See Figure 11). 

 

  
 

Figure 11:  Bathymetric representation in 3 dimensions of 
Saint Paul Bay thalweg zone (MapInfo software, data SHOM) 
 
ARER should lead a project, which consists in measuring 
currents on the entire water column in 3 points. The first 
measure point should be in “Saint Paul” bay near the fish 
aquaculture cage, the second and the third would certainly be 
at the limit of the Saint Paul bay and the submarine plateau of 
Saint Gilles.  
 
The photograph below shows Saint Paul bay, where the current 
measure campaign should be done. Saint Paul city is in the 
background on the right and the blue point represents the point 
(See Figure 11 and figure below), where marine currents were 
identified.  

 
 

Figure 12:  Photograph of Saint Paul Bay 
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This current measure campaign should determine the 
frequency and the strength of these marine currents. The 
results would permit to define the development 
opportunity of marine current energy recuperation field in 
Reunion Island. 

4. OTEC ENERGY 

Reunion Island is born in the middle of the Indian Ocean 
from a hot spot volcano. Geologically young, her sea beds 
are characteristic to volcanic island. On the windward 
East Coast, the seabed dive quickly to important depth. 
On the leeward West Coast, sea beds are generally less 
pronounced as coral reefs have developed on this wind 
protected coast.  

4.1 OTEC and DOWA potential sites on Réunion 
Island 
In 2007, ARER identified several potential sites on 
Réunion Island for Deep Ocean Water Applications 
(DOWA) and OTEC development. This study was based 
on a bathymetric analysis around the island and an 
analysis of land human needs. Figure 13 shows all 
potentials sites for OTEC and SWAC development and 
Figure 14 presents several bathymetric profiles of La 
Réunion and one of the island of Hawaï (in blue).  

 
 
Figure 13 : Bathymetric representation of Réunion Island 

ocean energies map (MapInfo software data IFRMER and 
SHOM) 

 
The best Réunion Island site for DOWA development is 
settled in the east. The bathymetric profile of Sainte Rose 
is the steepest of Reunion Island and amongst the best in 
the world (in mauve on Figure 14). They are clearly 
favourable to the implementation of an onshore OTEC 
plant and the location of a 67 MW hydroelectric plant, in 
front of the vertiginous slope to 1500 m depth could make 
easier the grid connexion.  
 
In the South of the island between Saint Joseph and Saint 
Philippe, numerous are the slopes with rapid access to 
important depth. As the zone is not so much urbanized, 
OTEC and DOWA could be developed in few years.  
 
At Saint Denis, administrative centre of Reunion Island, 
with about 160 000 habitants, the seabed (in grey, ‘Saint 
Denis_Airport on Figure 14) seems to be favourable for a 

CWP implementation. The bathymetric profile presents an 
interesting submarine plateau from 0 to -100 m for a CWP 
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 thinking for the air 
conditioning of about 15 000 m² of offices, which should be 
build in a near future. Important offices spaces are already built 
and could use SWAC too. Between these two cities is located 
the international airport of La Réunion, which have important 
needs in air conditioning too. 
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Figure 14: Bathymetric profiles of Hawaï and several potential 

sites for OTEC or DOWA development in Réunion Island 

In the city of Saint André, a 100 MW coal plant works about 
8000 h /year. The cooling water circuit of this plant (generally 
regulated about 60°C) could be used to warm Sea Surface 
Water (SSW) of an OTEC plant. Electricity production of an 
OTEC plant would increase of 15% for 1°C supplementary ([2] 
and [3]) of the temperature difference between warm SSW and 
cold DOW. At first sight, the bathymetric profile (in green, on 
Figure 14) of Saint André appears not to be favourable to 
OTEC development because of the Cold Water Pipe (CWP) 
length. But the temperature gain obtained by coupling a coal 
and OTEC power plant could improve the return on investment 
of a project. 
 
On the West Coast at Etang Salé city, a volcanic geological 
band dives quickly to 1000 m (see Figure 13) and could be 
favourable to a CWP implementation. However today, the 
Marine Natural Reserve could limit the development of 
DOWA project on this site.  
 
‘Le Port’ city was targeted too as a potential site for OTEC, 
SWAC and DOWA development. From March to August 
2008, ARER had led an opportunity study [5] for the city 
council. A DOW analysis with samples, an access to DOW 
note and an opportunity study for OTEC and DOWA 
development on Le Port city territory were made.  
 
Before the end of 2008, a similar study should be done, for 
Sainte Rose city, which presents the best opportunities for 
onshore OTEC and others DOWA development.  
 
4.2. Opportunities study for OTEC and DOWA 
development on Le Port city territory 
 
Financed in 2008 by “Le Port” city and the TCO 
(Intercommunity of the West) , a mission to characterize Deep 
Ocean Water resource offshore Le Port city coasts was led by 
the ARER in collaboration with the ARVAM (Agence pour la 
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Recherche et la Valorisation Marine). On the 24th April 
2008, ARVAM made temperature measures and water 
samples from surface to 1 000 m depth, in three points 
offshore Le Port city, as shown on the following figure.  
 

 
 

Figure 15: Sample points offshore Le Port City coast 
 
Water composition analyses were made by the ARVAM 
and a French laboratory in Rouen. 
 

 
 

Figure 16: Photographs of DOW sample and of the 
sampling mission offshore Le Port on the 24 April 2008  

Figure 17 is a representation in 3 Dimensions of Le Port’s 
seabed. 

 
 

Figure 17: Bathymetric representation in 3 Dimensions of 
Le Port’s seabed (bathymetric profile in relation with 

Figure 14) 
 
The detailed opportunity study for OTEC and DOW 
utilization on Le Port city territory conclude that 
implementing OTEC technology in Le Port is not utopian. 
The following graph shows the water temperature profiles 
of Tahiti and of Le Port city. We reach a the temperature 
difference average (DT) of about 20.6°C, between Sea 
Surface Water with an annual average of 25,7°C and 
Deep Ocean Water with a temperature of 5,1°C at 1000 m 
depth. This DT could be improved of 1°C in pumping 
DOW deeper at about 1200m. Several sites on Réunion 
Island have steep slope and could permit to pump deeper, 

as Sainte Rose city (see Figure 14) or others slopes between 
Saint Joseph to Saint Philippe (see Figure 13).  

Le Port and Tahiti temperature profiles  
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 Figure 18 : Temperature profile offshore Le Port city (source: 

ARVAM and [6])  
 
Besides, it’s possible to optimize the OTEC process in order to 
have a sufficient temperature difference.  
 
Coupling the OTEC to the future “160 MW Port Est” fuel 
power plant could improve the return on investment of an 
OTEC project at Le Port.  
 
One of the opportunities for Le Port is to develop an urban 
SWAC for the entire city and all the industrial zones. On the 
following figure is represented in blue the possible urban 
SWAC circuit in Le Port city. It could deserve in air 
conditioning 70 000 m² of office space, the city centre, 3 
hospitals, an exposition hall.  
 
The Condensation of the Ambient Humidity on cold water 
pipes could irrigate green spaces at Le Port with an eventual 
irrigation circuit in green on the following picture.  
 

 
Figure 19: SWAC and irrigation circuit at Le Port 

Fresh water production of an open cycle OTEC plant would 
partially covered the future needs in fresh water due to the 
population growth.  
 
Others sites than Le Port around Réunion Island, with steeper 
slopes, like: Sainte Rose, Etang Salé or from Saint Joseph to 
Saint Philippe (in the south) could permit the pumping of 
DOW deeper than 1200 m depth. They could be good 
experimental sites for the installation of a small onshore OTEC 
plant. 
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Depending on the site, different DOWA are able to be 
developed in Réunion Island and could bring dynamism 
to the local economy. SWAC could interest urban zones 
like Le Port with an extension to Saint Paul and Saint 
Denis with an extension to Sainte Marie. In less urbanized 
zone, aquaculture and seaweed culture could replace 
some hectares of sugar cane culture and could develop a 
new and innovative field in Réunion Island. 

Besides, fresh water production could be interesting on 
the dry west coast and deep mineral water exportation 
could be done on each potential site for CWP 
implementation.  

OTEC and DOWA represent real economic development 
vectors for Réunion Island and should be part of the 
future of Réunion Island.  

5. OSMOTIC ENERGY  
In the Sainte Rose Marina a 67 MW hydroelectric plant is 
installed 6 meter upper the sea level. Built in the eighties, 
this plant takes her water at an altitude of 800 m in the 
“Rivière de l’Est”. 
 
Unfortunately, at least 6 cubic meters (with a maximum 
of 13 m3/s) of clean fresh water per second are directly 
rejected in the sea, in clear a real waste since long years.  
Before the end of 2008, ARER should lead for Sainte 
Rose city an opportunity study for using the energy from 
the difference of salinity between the fresh and sea water 
to produce electricity.  
 
According to the first estimation of this osmotic energy, 
the recuperation of the fresh water minimum flow (that’s 
to say 6 cubic meter per second) could generate a net 
power of 3 MW with a surface of semi permeable 
membrane of 1 315 000 m². 
 

 
 

 
 

Figure 20: Photograph of the Sainte Rose Marina and the 
reject of her hydroelectric plant 

 
A photovoltaic farm should have a power of 18 MWc for 
the same electricity production. ARER should lead this 
study and hopes that this innovative marine renewable 
energy would be experiment on this site.  

 
The above photograph shows in background the hydroelectric 
plant and in foreground the fresh water in Sainte Rose harbour. 
The following picture shows the Sainte Rose marina with the 
hydroelectric plant and the fresh water reject.   

6. CONCLUSION 
Most of the ocean energies can be developed in Reunion 
Island. Wave energy recuperation begins to become reality 
with the possible launching of a feasibility study for PELAMIS 
implementation offshore Saint Pierre coasts. With 10% area 
dedicated to WEC on the submarine plateau of Saint Pierre, we 
could reach a power of 50 MW by 2030.  
 
The potential in current energy is not already known. In 2009, 
the current measurement campaign in Saint Paul bay, should 
give the marine currents characteristics in order to have a go or 
no go signal for the continuation of the project.  
 
For the utilization of Deep Ocean Water, ARER hopes that her 
opportunities studies for Le Port or Sainte Rose cities on 
OTEC and DOWA will also lead to concrete projects. SWAC 
implementation is currently assessed by private investors, to 
guarantee air conditioning for a large urban zone. OTEC will 
be part of the Reunion Island future and many sites are 
available around the island for onshore OTEC implementation 
and DOWA development. 
 
At first sight, the Sainte Rose site appears to be the ideal site 
for osmotic energy experiment, as fresh and sea water are 
present and the grid connexion would be done due to the actual 
hydroelectric plant.  
 
Reunion Island wishes to be self-sufficient in electric energy, 
without coal and petrol, in 2025-2030. The Region Reunion 
President, Mr VERGES, has defended this ambitious objective 
since 1999. And today, a real change is appearing in Reunion 
culture and this objective doesn’t appear as utopian. Recently, 
GERRI (Green Energy Revolution: Reunion Island) was 
created by the French estate to defend the same cause.  
 
The necessary energetic mix to reach the self-sufficiency 
predicts utilization of Ocean Energies. About 100 MW of 
OTEC could be implemented by 2030. About 30 MW of wave 
energy recuperation should be installed before 2015.  
For osmotic energy and marine current energy, the simulation 
weren’t done but the stake is strategic as they are not fatal 
renewable energies.  
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