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Abstract 

This bachelor thesis project in Renewable Energy Technology conducted as a literature study 

along with a field study on the main island Mahé in the Seychelles. The study aims to investigate 

the feasibility to add renewable energy to the grid on the densely populated  island  Mahé,  in  

regards  of  an  economic  and  environmental  point  of  view.  Many island nations are heavily 

dependent on import of fuel to cover their demand for energy. Along with tourism making up a 

big part of GDP, the economy is currently extremely volatile to fluctuations in fuel prices.   

The Seychelles consists of an archipelago of approximately 115 islands, located 5 to 7 degrees 

south of the equator in the Indian Ocean. The climate is tropical, with rather constant 

temperature and weather conditions throughout the year.   

In 2009 the Seychelles government founded an energy commission, after being hit very hard by 

increased prices of oil after the financial crisis previous year. The country is keen on becoming 

more energy independent, and preserving the pristine environment that attracts visitors. There 

are several projects connected to renewable energy or energy efficiency currently active in the 

Seychelles and the subject has lately received more attention. 

The software HOMER Legacy was used to simulate the economically most optimal grid mix. 

Input data for the simulation was collected during a field study in the Seychelles. Important 

hourly data on solar insolation and wind speed were acquired from Meteonorm. Interviews with 

local residents connected to the future energy development were conducted during the field 

study, to complement the simulated results, in order to suggest a viable composition of renewable 

electricity supply systems on Mahé. 

 

 

  



Sammanfattning 

Det här kandidatexamensarbetet i Hållbar Energiteknik består av en litteraturstudie och en 

fältstudie utförd på huvudön Mahé i Seychellerna. Studien ämnar undersöka hur möjligheten att 

addera förnybar energi till existerande elnät på den tätbefolkade ön Mahé ser ut, utifrån ett 

ekonomiskt såväl som ekologiskt hållbart perspektiv. Många önationer är idag kraftigt beroende 

av importerat bränsle för att täcka rådande elektricitetsbehov. Tillsammans med turismen utgör 

denna import en stor del av BNP och landets ekonomi blir därför mycket sårbar för förändringar 

i bränslepriser.  

Seychellerna består av en skärgård med ungefär 115 öar, placerade 5 till 7 grader söder om 

ekvatorn i Indiska Oceanen. Klimatet är tropiskt med ganska konstanta väderförhållanden under 

hela året. 

År 2009 bildade Seychellernas regering en energikommission efter att landet drabbats hårt av 

finanskrisen som inträffat föregående år. Målet just nu är att bli mer självständiga när det kommer 

till energiförsörjning, men samtidigt gå försiktigt fram för att bevara den vackra natur som lockar 

mängder av besökare. Det finns flera projekt vilka omfattar förnybara energitekniker och 

energieffektivitet som år 2014 pågår och ämnet diskuteras alltmer. 

Mjukvaran HOMER Legacy användes för att simulera den optimala energimixen utifrån ett 

ekonomiskt perspektiv, ingångsdata till simulationen samlades in under fältstudien i Seychellerna. 

Viktig timdata som solinstrålning och vindhastigheter kunde fås genom att använda programmet 

Meteonorm. Intervjuer hölls på plats med invånare kopplade till den pågående utvecklingen av 

elektricitetsproduktionen i Seychellerna. Intervjuerna blev ett bra komplement till simulationen 

för att ge en bättre helhetsbild av situationen. Dessa två delar gav sedan rimliga förslag på hur en 

delvis förnybar elektricitetsproduktion på Mahé skulle kunna se ut i framtiden.   
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Abbrevations and nomenclature 

 

Abbrevations 

Abbrevation  Meaning        

BNP  Bruttonationalprodukt 

CdTe  Cadmium Telluride 

c-Si  Crystalline Sillicone 

CO  Carbon Monoxide   

CO2  Carbon Dioxide 

COE  Cost of Electricity 

GDP  Gross Domestic Product 

GEF  Global Environment Fund 

HFO  Heavy Fuel Oil 

IPCC  Intergovernmental Panel on Climate Change 

KTH  Kungliga Tekniska Högskolan 

NPC  Net Percent Cost 

OTEC  Ocean Thermal Energy Conversion 

PUC  Public Utilities Corporation 

PV  Photovoltaic 

RE  Renewable Energy 

SCB  Statistiska Centralbyrån 

SEC  Seychelles Energy Commission 

SEEREP  Seychelles Energy Efficiency and Renewable Energy Program 

SEYPEC  Seychelles Petroleum Company Limited 

SIDS   Small Island Developing States  

U.S  United States of America 

UCS  Union of Concerned Scientists 

UN  United Nations 

UNISEY  University of Seychelles 

WTE  Waste to Energy 

 

 

Nomenclature 

Term   Meaning    Unit 

GHI   Global Horizontal Irradiance (kW/m2) 
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1. Introduction and acknowledgements  

Many island nations are amongst the poorest in the world and are dependent on import of fossil 

fuels to satisfy the need of electricity and propellants. Coincidently, these are the kind of 

countries that are extremely exposed to the consequences of climate change, thus both economic 

and social arguments encourage island nations to invest in sustainable and more local energy 

systems. This is one part of the development of a sustainable society, which was defined by the 

United Nations as 

“Sustainable development is development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs”. 

 (G. H. Brundtland et al 1987) 

The awareness of economic growth and its correlation with a stable energy supply system is 

evident in the Seychelles. The interest in renewables is high, but as a developing country, the 

willingness to make costly and risky investments for it is absent. Thus, it is highly interesting to 

investigate which energy mix with a composition of renewables that has best potential for the 

future electricity supply system of the Seychelles.   

We would like to thank our tutor at KTH, Dr. Jon-Erik Dahlin for guidance and valuable advice 

during the study. Our utmost appreciations go to Tony Imaduwa, our local supervisor and CEO 

at the Seychelles Energy Commission, whose help was of great value before and during the field 

study. We would also like to send acknowledgements to the staff there, to all the people we 

interviewed and to the people who showed us around the Victoria C power plant and the wind 

farm.    
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2. Literature review 

In this section, the current situation for small island nations is reviewed in regards to economic 

growth and the potential consequences of climate change. The electricity production systems and 

the policy making on the Seychelles both indicate potential of reducing the dependency on fossil 

fuels. Alternatives for smaller island nations to produce electricity vary, based on local resources, 

but combusting fossil fuel is a common option.  For simulating different grid system scenarios, 

modelling software such as MATLAB and HOMER was used.   

2.1 SIDS 

The UN defines Small Island Developing States (SIDS), as a group of countries facing similar 

kinds of problems as most developing countries do, but with some additional characteristic 

difficulties related to the small size, the isolation and the high amount of coastal zone compared 

to land areal. Small island states disadvantage from having limited resources, high population 

density, high dependency on international trade, costly public administration and infrastructure. 

Isolation makes many of the problems above become even more challenging. Less incentive to 

invest in these countries, results in higher costs and lower competition on local markets. 

Generally, SIDS are more dependent on existing resources for life expenses, and have an 

economy that nowadays is significantly reliant on tourism. That is, factors which are affected by 

climate change (UN SD, 2014). Another characteristic of SIDS is the dependency on imported 

petroleum for transportation and electricity production. This energy usage is expected to 

continue, but much can be done by increasing the efficiency with new technology and political 

incentives (SIDS, 2014).  

2.1.1 Climate Change and global warming 

SIDS countries are usually located in regions where risks of natural disasters are higher, and 

where they strike much harder than on the main land. As a consequence of small size and limited 

resources, the effects have a greater influence on economic, social and environmental systems 

(UN SD, 2014). Studies have shown that global warming may be associated with more frequent 

and intense storms, and thus correlating problems. Damage to sensitive coral reefs is also a 

problem, partly for the biological diversity, partly for the tourist business (SIDS, 2014).  

2.1.2 Sea level rise 

The high ratio of coastal zone to land area places SIDS in a more vulnerable position to sea level 

rise than other nations, since their agriculture, infrastructure and population is located in this 

area. The very existence of some low lying countries is threatened (SIDS, 2014).  

2.1.3 Sustainable electricity production for SIDS 

There are numerous renewable energy resources in SIDS, but their potential varies on location. 

Most have great and undeveloped potential for solar power. Wind and biomass are an alternative 

for many countries, as opposed to hydroelectric power which is only an option for a few. The 

possibility for geothermal, ocean thermal and wave energy is not fully investigated (BPoA, 1994). 

Using renewable energy supply systems on a large scale in these regions is still associated with 

problems, such as large investment and maintenance costs and lack of local expertise (SIDS, 

2014). 
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2.2 Seychelles  

The Republic of Seychelles is a small island nation in the Indian Ocean south of the equator, see 

figure 1. The main island Mahé is home to over 90 % of the country’s 92’000 inhabitants and a 

large part of them live in or near the capital Victoria. Due to the location of the nation, the 

climate is humid with a temperature that, on average, stays around 30 ºC throughout the year. 

The islands were uninhabited for many years, and then colonized by the French and the British. 

This has resulted in a population mix of Africans, Indians, Arabs and French, but today they all 

define themselves as Seychellois. There are three official languages including Creole, French and 

English but Creole is often used in daily speech. 

 

Figure 1. Location of the Seychelles. 

Because of the small size of the country (459 km2) and its remote location, the resources are very 

limited (The World Factbook, 2014). Foreign imports are vital when it comes to daily life in 

terms of fuel for all kinds of purposes and other goods.  

2.2.1 History 

When the Seychelles became independent in 1976, the country had been a British colony for 

more than 150 years. Since the independency the population has gone from living at subsistence 

minimum to forming a middle class, due to the economic growth. In order to make this possible 

the Seychelles had to develop an infrastructure and expand the electricity grid (The World 

Factbook, 2014). 

2.2.2 Seychelles today 

The Seychelles consists of both granitic and coralline islands, adding up to a total of 115, though 

only 40 are inhabited. Today the main source of income is tourism but the government has made 

a move to try and reduce this dependency due to its volatility. Instead they promote development 

of farming, fishing and small scale manufacturing (The World Factbook, 2014). 
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2.2.3 Energy Systems on the Seychelles  

In 1982 the Seychelles spent about one third of their whole income on imported oil. Like many 

other island nations, the country has no hydropower resources and therefore began searching for 

other options (Gendron and Kristoferson, 1983). 

In 2013, the first wind power plant was installed on the main island Mahé, financed by the United 

Arab Emirates company Masdar. The plant’s total capacity of 6 MW, comprising of eight 

turbines with a capacity of 750 kW each, is expected to generate circa 8% of Mahés electricity 

(Imaduwa, 2014). 

The wind turbines are manufactured by Unison, a South Korean company. The wind farm is 

situated on two islands acquired by the state and connected via three kilometers of subsea cables. 

To meet the surrounding conditions the turbines are designed to work effectively in low-to-

medium wind speeds, and are built to be resistant to corrosion from the salt and humidity of the 

location (Clean Technica, 2013). This project is part of ongoing act Energy Policy of Seychelles 

(2010-2030) where the goal is to achieve 15 % reliance on renewable electricity production in 

2030. In order to fulfill this objective, significant investments are required in all kinds of 

renewable technologies, focusing on wind, solar and biofuels (Government of Seychelles, 2012).  

While this act of increasing the renewable part of Mahés and other islands electricity supply 

systems operates, the larger part still comes from fossil fuels. There are two generator power 

plants on Mahé, which in total have a derated capacity of 75 MW per year. The derated output 

per generator varies with type and year installed. The oldest, from 1971, has a capacity of 1 MW. 

In 2011 the most recent installation was performed consisting of generators with the potential 

output of 8 MW each. The generators operate on imported diesel or HFO (Heavy Fuel Oil) 

(PUC, 2013). 

2.2.4 Electricity Demand 

In 2012 the total electricity consumed in the Seychelles was 313.6 TWh, half of this was used by 

the industrial and commercial sector. The domestic sector represented about one third of the 

total consumption (NBS, 2013).  

To reduce the electricity consumption in the domestic sector the government stimulates the use 

of Solar Water Heaters (SWH). If installed, the SWH has the potential of annual savings up to of 

13 kWh per person per household. From a larger point of view this would mean that the total 

fossil fuel consumption in the Seychelles could be reduced by 1%, if the installations of SWHs 

doubled (RECIPES project, 2006). 

2.2.5 Electricity Supply 

During the last two decades, the electricity supply system has developed into a complex system 

with the majority of the inhabited islands operating on 11kV distribution lines and Mahé on 11 or 

33 kV. There are ongoing plans to install 33 kV lines from Victoria to the south part of the island 

in order to meet the increasing demand (Virtual Seychelles, 2014). 

As of today 97% of the Seychellois households are connected to the grid where the Public Utility 

Corporation (PUC) is responsible for the generation, transmission and distribution (Ministry of 

Foreign Affairs, 2013). PUC also handles the water supply system and sewage treatment service 

(RECIPES project, 2006). 
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The electricity tariff depends on how high the households demand is, but for normal usage off 0-

500 kWh during one month it is 0.99 USD per kWh (Seychelles Investment Board, 2012). In 

Sweden, the average price for 2013 was 0.20 USD per kWh for the same usage, thus the 

Seychellois pay more for electricity than Swedish residents do (SCB, 2014). 

2.2.6 Dependency on fossil fuels 

Before the installation of the wind turbines in 2013 the Seychelles electricity production system 

only had one source, imported fossil fuels. The Seychelles Petroleum Company Limited 

(SEYPEC), founded in 1985, handles the import and storing of all fuels used in the country. 

SEYPEC is owned by the state and provide fuel to reduced price to vital infrastructures like the 

power plants and the public transport corporation (SEYPEC, 2014). 

The incentives for decreasing the reliance on fossil fuels are many and would benefit the 

Seychelles in the long term. Today the import is about 22% of GDP, thus Seychelles economy is 

dependent on the current fuel price. The usage of these fuels also generates substantial amounts 

of greenhouse gases. Between year 1995 and 2000, emissions of CO2 increased with 36%. A large 

part of this raise could be tracked to the increased use of fossil fuels for production of electricity. 

However, the Seychelles is still a net sink country since not reaching their cap of 822 Gg of CO2 

(260 Gg in year 2000) and therefore they are able to sell the balanced carbon value (Government 

of Seychelles, 2012). 

Another way to decrease the dependency on imported fossil fuels could be local production. The 

last exploratory drilling was performed in 1984, but after a negative result, there has not been any 

more prospecting for oil until now. State owned Petro Seychelles handles everything connected 

to this pursuit, such as applications from companies that wish to prospect for oil or necessary 

legislation.  

The Seychelles aim to be cutting edge when it comes to strong protection measures. Amongst 

other legislations, an exploratory drilling can only be made after a compulsory environmental 

impact assessment. With these procedures the country hopes to protect the most vital source of 

income, the tourism industry. Tourist areas will be briefed when the initial mapping procedure 

starts (Andrews, 2013). 

Should the drillings come out positive, the supply of fuel oil would be secured. The Seychelles 

would also get a much needed source of income as well as a loss of the expenses connected to 

the imports of today (Petro Seychelles, 2014). 

The economic crisis 2008 hit the Seychelles very hard, with prices of oil up to almost 150 dollar 

per barrel, almost three times more than previous year. This is reflected in inflation rates in table 

1. If oil where to be found, this could change the future energy strategy for the nation, and the 

focus on renewable energy might be abolished (Imaduwa, 2014). 

 

Table 1. Inflation rates in the Seychelles (NBS, 2013) 

Year 2007 2008 2009 2010 

Inflation rate 5.5% 37.0% 31.8% -2.3% 
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2.2.7 Dependency on Tourism and conflicting interests 

The Seychelles is dependent on the income from tourism, which is also a big source to the 

country’s greenhouse gas emissions. In the year 2007, tourism accounted for 21% of Seychelles 

GDP. Tourism in SIDS is CO2 intense, and in the Seychelles, an average tourist released 2188 kg 

of CO2 during their stay in 2005, where transport to the destination accounted for 85.6%, 

accommodation 12.1% and activities 2.3%. Emissions due to accommodation strongly differ 

between hotels, with bigger complexes responsible for 5 times more CO2 than guest houses. 

Upscale hotel complexes use their own power plants, for reliable energy supply, and due to 

problems with the public grid. Smaller guest houses use less energy and are connected to the grid, 

which provides electricity that has been produced more efficiently.  

The big source of greenhouse gas emissions is thus aviation, and renewal of fleets and a focus on 

tourists markets closer to the Seychelles to reduce travel distances could help in this sector, since 

most visitors come from Europe.  

Accommodation has big potential of lowering emissions, up to 10-15% only by behavioral 

changes and after that, up to 15% of the electricity need could be provided by solar power. 

Guests are demanding higher standards in rooms today, both in hotels and in guest houses, 

which have to offer air condition in order to attract tourists. However, visitors seem to be 

unaware of their own energy usage, and often leave the AC on when leaving the building. 

Generally, hotel managers seem to be positive to solar power, simply because it is cheaper in the 

long run. 

Most hotel managers are aware of the consequences associated with global warming, such as 

more unpredictable weather. They have experienced that guests end up more discontent with 

their stay because of this. The managers are also stating that the Seychelles is marketed as a 

pristine and untouched destination, and expresses worries towards unsustainable expansion of 

tourism (Gössling and Schumacher, 2010).  

2.3 Organizations and current projects on energy 

Awareness of the need to prioritize sustainable development in Seychelles is shown through a set 

of newly formed organizations and projects which are active in the field of changing policy and 

realizing environmental goals.  

2.3.1 Seychelles Energy Commission 

In 2009 the Seychelles Energy Commission was set up, it superseded the former Energy Affairs 

Division. SEC was then part of the Ministry of Environment, Natural Resources and Transport, 

as of today it is a part of the Ministry of Environment and Energy led by Rolph Payet. Tony 

Imaduwa is the present CEO of the commission (Auguste, 2014). 

SEC develops energy statistics and demand scenarios and then submits these both to the public 

and the PUC. They work close together with foreign investors in order to install different 

renewable energy alternatives for demonstration plants such as the wind power plant in Victoria. 

Whilst PUC, together with SEYPEC, are the operational organs in the energy sector, SEC acts as 

an advisory and monitoring body.  

In the ongoing project with the decentralization of the electricity production the Energy 

Commission is responsible for providing accurate information for those wishing to invest in the 
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sector. They also hold an important role in distributing the need for energy efficiency and the 

benefits of RE to the public. 

In year 2014 the commission will complete a project similar to this study. It will include more 

specific data and more renewable alternatives. An early result indicates that HFO will be the most 

viable alternative for the decade to come. The study will be published in June (SEC, 2014). 

2.3.2 Public Utilities Corporation 

The Public Utilities Corporation is a government owned facility which handles a wide range of 

infrastructure in the Seychelles. It is therefore divided into two divisions, one handles electricity 

and one takes care of water treatment and sewage. Like the Seychelles Energy Commission PUC 

is part of the Ministry of Environment and Energy. PUC provides SEC with information and 

data considering the demand and usage of electricity. There is an ongoing process with 

transferring the responsibility for the electricity tariff from PUC to SEC. This will be a step 

toward making PUC more operational with tasks such as distributing electricity and performing 

maintenance on the grid. This is an important step in order for the free market to work properly. 

(Imaduwa, 2014) 

2.3.3  Grid Connected Rooftop PV Systems 

UNDP (United Nations Development Program) and GEF (Global Environment Fund) have 

funded 7.2 million dollars for a project to implement grid connected rooftop PV cells for both 

residential and commercial users on the Seychelles. The project consists of three components; 1) 

Framework, rules, the financial mechanism to handle funds. 2) The capacity and training for 

installation of the PV cells. Setting a standard for how it will work. 3) Creating a demo system at 

PUC for polycrystalline and mono-crystalline cells, see figure 2. This aims to collect empirical 

data on the technical and economical differences between the two, and their performance in the 

Seychellois environment. 

To avoid incentives to produce exess electricity and earning money from selling generated power 

to the grid, the tariffs for selling the surplus will be substantially lower. Thus this behavior will 

not be encouraged. By only producing electricity for the daily demand the need for advanced 

waste handeling batteries is reduced (Rassool, 2014).  



9 
 

 

Figure 2. Demo system of mono and poly crystalline photovoltaics at PUC.  

2.3.4  Seychelles Energy Efficiency & Renewable Energy Program 

The objective for SEEREP is to promote the benefits of using energy efficient home appliances 

such as efficient LED lights, low energy fridges and solar water heaters. The project is aimed 

towards the domestic residential sector and the goal is to improve the habits of the residents 

when using electricity.  

The scheme consists of a loan of not more than 100 000 SCR (8210 USD in 2014) per household 

and should be used only for buying and installing energy efficient appliances for domestic use, 

devices that save energy and RE. Payback for this loan will be one to five years (Ministry of 

Finance, Trade and Investment, 2014). SEC has decided the minimum requirements each home 

appliance should have in terms of energy efficiency. The next step in this act is to influence the 

market and make consumers realize the benefits of choosing an appliance with a high energy 

rating on the label in order to reduce the electricity bill (Razanajatavo, 2014). 

2.4 Electricity production 

There is a wide range of electricity production systems that have potential in SIDS. The feasibility 

may vary depending on local resources, policy, what is economically viable and also desired 

behavioral changes. In this section viable alternatives for the Seychelles, specifically Mahé, are 

presented.  

2.4.1 Generator Power Plants 

A power engine is a combined engine and generator that produces electricity from a combustion 

engine. Usually, they are used as an emergency back-up, if the original grid power system fails. 

Different generators are utilized depending on the user load; emergency, prime or continuous. 

The generators used in Mahé can be run on a range of liquid fuels, but are currently using diesel 

and Heavy Fuel Oil (HFO). Wärtsilä, Mirrlees Blackstone and Sulzer are the manufacturers of the 

16 generator on the island. Their total capacity adds to approximately 90 thousand kilowatts 

(PUC, 2014).  
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Heavy Fuel Oil (HFO) can be used in diesel engines, but have to be heated before combustion 

due to its high viscosity. The fuel has high amounts of nitrates, sulfates and oxocarbons in its 

exhaust gases. It is cheaper than diesel, and is therefore an economically viable fuel 

(Brighthubengineering, 2011). Potential savings can be 20-34% when changing from diesel to 

HFO (Aggreko, 1014). 

2.4.2 Wind turbines 

Wind is a resource that is clean and renewable but also intermittent. The Seychelles has two wind 

scenarios, with the south-east trade wind resulting in the highest peaks for the wind speed during 

May to October. As seen in figure 3, the monthly average wind speed picks up in May, reaching 

the highest point in August and then dwindles in October. The north-east trade wind blows from 

November to March but it is not as prominent when compared to the south-east in terms of 

wind speed (Seychelles Meteorological Services, 2014). 

 

 

Figure 3. Annual wind resources on Mahé, Meteonorm 2014. 

The main principle for a wind power turbine is transforming kinetic wind energy into electrical 

energy. When the wind blows through the rotor blades of the turbine, making it rotate, electricity 

is generated. The gearbox, low and high speed shafts and the generator is situated in the nacelle 

behind the rotor. The gearbox speeds up the high speed shaft connected to the generator and 

thus gears up the rotation caused by wind energy. A transformer then converts the electrical 

output to suit the grid it is connected to (European Wind Energy Association, 2014). In figure 4 

the setup of the turbine can be viewed. 
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Figure 4. Setup of the wind power turbine (rogerwendell.com, 2014) 

The first larger scale wind power plant in the Seychelles was installed in 2013 and have now been 

operating for one year. The turbines are situated on reclaimed land, two artificial islands house a 

total of eight turbines. There is also a hotel that has installed one, for local needs, to produce 

electricity in the outer islands not connected to the grid.  

In order for the Seychelles to install more wind power more foreign capital is needed. However, 

wind power on shore is not a preferable alternative due to some issues. As stated the existing 

plants were built on reclaimed land which is very expensive (Imaduwa, 2014). 

From a technological perspective on shore wind power is not ideal for the Seychelles since the 

annual average wind speed is low. The turbines installed have a cut in speed of 3 m/s and with 

the annual mean being 3.24 they barely make that cut. During half of the months of an average 

year, according to data collected from Meteonorm, the average wind speed does not reach 3 m/s. 

Cut in speed for a wind turbine is when the torque created by the wind is enough to make the 

blades rotate. When the wind speed increases, the level of output electricity rises until it reaches 

the generators limit. The wind speed, at which the limit is reached, is called the rated wind speed 

and typically the value is between 12 and 17 meters per second (Wind Power Program, 2014). 

The turbines located on Mahé have a rated speed of 12.5 m/s which will only be reached when 

the south trade wind blows and even then that will rarely occur (Unison, 2006). 

A better alternative would be to get investors investigate the possibilities of having an off shore 

wind power plant installed. This project would require high amounts of funds and therefore it has 

not yet been realized (Imaduwa, 2014). 

2.4.3 Photovoltaics  

Photovoltaics generate an electric current by letting the sunlight free electrons in a semiconductor 

material. This creates a direct current (DC) that can be used directly in a device, or connected to 

an inverter that transform the current to alternating current (AC) and then transferred to the grid.  

Two different materials are used when manufacturing solar cells, crystalline silicon c-Si, or the 

thin film Cadmium Telluride (CdTe) semiconductor material. The first one has a higher efficiency 

rate, but is more difficult to manifacture and thus more expensive (SEIA, 2014). 
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The efficiency records for PV cells are circa 25% for monocrystalline silicon, and 17% for CdTe. 

The average efficiency is 15% and 11% respectively. Efficency for high quality inverters are as 

high as 98%  (Photovoltaics Report, 2013).  

After a scale up of the manufacturing of PV industry, the costs have dropped dramatically the last 

couple of years, see figure 5. Expected lifetime is approximately 20 years. (SEIA, 2014).  

 

Figure 5. History of cost for solar Photovoltaics, USD/W installed (Clean Technicha, 2013). 

2.4.4 Biomass 

Biomass is an ancient way of using stored energy and since mankind began using wood for 

fueling fires it has been used throughout history. Today biomass fired steam power is used to 

power turbines which in return give an electricity output. Various fuels may be used like specially 

cultivated energy crops or forest residues (UCS, 2010). 

The usage of biomass for production of electricity could be viable for the Seychelles in the future. 

This will require a constant input of fuel that the country cannot handle for long with its own 

resources. Though there are some residues from the forest and coconut shells the cost of 

collecting and distributing these resources will be high. It is also questionable if the amounts 

would be enough to power a biomass plant. A solution to this problem would be to cultivate 

energy crops, but in the Seychelles unused land suitable for agriculture is scarce.  

With investing foreign capital in a biomass plant the country therefore risk becoming dependent 

on imported biomass in addition to fuel oils (Imaduwa, 2014). 
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2.4.5 Waste-to-Energy 

Waste to energy (WTE) is a method of producing electricity and heat most commonly by 

incinerating waste. This process is made up by four steps. First, water is removed to create a “dry 

substance”. Secondly, further heating of the waste makes volatile organic substances escape and 

creates a constituent called a “pyrolytic coke”. After that, a gasification agent (e.g. H2O, CO2, O2) 

is used to convert the solid carbon into a combustible carbon monoxide, CO. The residues is 

referred to as ash. The last step consists of combusting the CO and hydrogen into CO2, in which 

a high release of heat occurs (White Book, 2010). 

WTE is a way of managing waste that is preferable compared to landfill, since the waste can be 

utilized for producing electricity as opposed to the latter, which neither has environmental nor 

economic benefits as the lifecycle of products are put to an irreversible end. Even though the 

applicability of WTE differs between different cities, it reutilizes the waste and produces 

economic value (Corti, 2013). 

Incinerating waste to produce electricity is one technique that is catagorized under WTE. Other 

existing mainstream technologies and assosiated waste is shown in figure 6. Some of these 

technologies have the capacity of producing more electricity than waste incineration from the 

same waste. This is due to the lower amount of ash in extracted fuel which enables a higher 

cumbustion temperature (WR Found, 2014). 

 

 

Figure 6. Waste to energy techniques, Corti (2013) 

In the Seychelles an investigation on the feasibility for WTE was initiated in 2013. The project is 

still in the very beginning of the study and many questions needs to be answered. For a WTE 

plant to work, large improvements on waste handling are required. Running a WTE plant will 

require a constant input of waste and this might not be possible to keep up for a long period 

since the Seychelles is a small country with limited amounts of waste (Imaduwa, 2014).  

2.4.6 Ocean Thermal Energy Conversion 

One way to use solar energy is to install an Ocean Thermal Energy Conversion plant in the seas 

surrounding the Seychelles. OTEC is a renewable energy technology which uses the thermal 

differences between the surface and a deeper layer of water to produce electricity. The process 

most commonly used is the closed cycle system, essentially the Rankine cycle, but there are both 

open and hybrid solutions. The bigger the difference is, the higher efficiency output is created. 
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Because of the need for a thermal gradient this technology is best suited for equatorial areas 

where the differential is around 20 ºC during the whole year. In figure 7 the potential for OTEC 

in the world can be viewed. 

 

Figure 7. OTEC potential in the world, red areas has high potential, orange lower and blue has none or 

very little, www.otecnews.com (2014) 

For countries with tropical climate conditions, such as the Seychelles, OTEC is more viable than 

using the mechanical energy from waves for electricity production.  

The OTEC closed cycle make use of the surface water with a temperature of approximately 25 

ºC in order to vaporize a working fluid, typically ammonia with a boiling point of -33.34 °C. The 

vaporized ammonia turns a low pressure turbine connected to a generator and an electrical 

output is generated. In order for the vapor to cool, water with a temperature of 5 ºC is pumped 

up from deeper layers. The ammonia is liquidized and the cycle begins anew, the working 

principle is shown in figure 8 (OTEC News, 2013). 

 

Figure 8. Working principle for an OTEC plant, www.bluerise.nl (2010) 
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Though the use of OTEC today is very limited there are estimations that the limit for the global 

potential output is 3-5 TW. This may seem little but is still a substantial figure when the total use 

of energy today is 16 TW (Nihous G.C., 2007). However there are other studies where the 

potential output has a higher or lower limit, OTEC is still quite unexplored. The only operating 

plants are situated outside the south coast of Japan and have an installed capacity of 30 kW 

(demonstration plant) and 50 kW (power plant). 

Except from producing reliable base load electricity an OTEC plant can give society desalinated 

water, cooling preferably for air-conditioning or refrigeration systems and nutrition for marine 

agriculture (OTEC News, 2013). Still, this is a very expensive way to produce electricity due to 

the high manufacturing and installation costs. The corrosive environment of the salt water 

demands high standards for construction material and the infrastructure needed to connect an 

OTEC plant miles from the coast is also costly. However, if investors would find this a viable 

alternative maybe the Seychelles will have OTEC installed in the future (Imaduwa, 2014).  

2.5 Modeling Software 

Various computer simulation software was used to analyze different system configurations. By 

altering input data, an optimal system could be designed. A careful choice of software was 

required in order to get a feasible simulation. 

2.5.1  MATLAB 

MATLAB is a powerful software used for numerical calculations, iterations, visualizations and 

programming. It is very flexible and will come in handy to create data files in the correct format 

(MATLAB, 2014).  

2.5.2 HOMER 

HOMER is an energy modeling software, specialized in designing hybrid power systems. The mix 

contains of generators, wind turbines, solar photovoltaics, batteries, fuel mass, hydropower etc. It 

calculates the optimal use of a certain energy mix, from an economical point of view with respect 

to costs of fuel, operating and maintenance and energy demand (HOMER, 2014). On the other 

hand, it does not take emissions into account when optimizing systems (Dahlin, 2014).  

2.5.3 Meteonorm 

With Meteonorm, it is possible to get access to meteorological data such as wind speed and solar 

insolation. The program extrapolates statistical data for a specific location on an hourly basis and 

where these data are not available it interpolates from nearby sites (Meteonorm, 2014). In this 

thesis study, meteorological data that span over several years has been used as it is unadvisable to 

use single year data when performing energy simulations. Single year data will not give a good 

representation of the long-term weather patterns (U.S. Department of Energy, 2013) 
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3. Objectives and activities 
 
The government of the Seychelles is well aware of the fact that global warming will have serious 

consequences for the future of the country. Meanwhile, the Seychelles is heavily dependent on 

fossil fuels and the economy is based on an emission heavy tourism. The purpose of this study is 

to investigate if it is feasible for the main island Mahé in the Seychelles to add renewable energy 

power plants to the grid mix, from an economic and environmental point of view. 

3.1 Objective 

By conducting a quantitative study based on data from the energy usage of Mahé, determine 

which sustainable energy supply systems would be most appropriate to implement. In addition to 

this, perform a qualitative research by investigating how behavioral patterns may be affected and 

potential barriers when implementing renewable electricity production systems. 

 

The questions asked:  

1. What kind of electricity production system would benefit the island of Mahé in regard to 

economic development and environmental sustainability?  

2. Which routines and which economic and educational barriers are there on Mahé today that 

could interfere a shift towards a new, sustainable electricity production system?  

3.2 Activities 

This project aims to collect background information by reading articles and reports, along with 

gathering data to optimize a number of different energy mix scenarios. With these results, a 

comparative analysis to the current mix will be performed, to further analyze the explanations for 

the differences. Activities are to: 

 

 Conduct a literature review to learn about energy systems in countries similar to the 

Seychelles. 

While conducting the field study in the Seychelles: 

 Collect input data on climate, energy usage and costs for operating and maintenance of 

current power stations on Mahé and compare the simulated model with reality. 

 Collect realistic data on investment costs, operating and maintenance costs of 

photovoltaic cells for Mahé to create a model which suggest the potential for solar power 

on Mahé. 

 Identify obstacles with implementing wind and solar power plants on Mahé. 

 Interview local residents on their view of renewable energy. 
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4. Method 

This study will focus on collecting as accurate data as possible, to create realistic models of 

presumptive scenarios for the future electricity grid on Mahé. Due to restrictions in the 

simulation software, different models for the input data must be made. The qualitative research is 

based on interview questions, to provide a more extensive perspective on the current possibilities 

for Mahé in regards on implementation of renewable electricity production systems.  

4.1 HOMER simulations 

A flow chart, see figure 9, shows the parameters to take into account for the simulation. To 

answer which kind of energy configuration that will be optimal for Mahé from an economic 

point of view, different scenarios needs to be taken into account. Since HOMER does not take 

emissions or other environmental aspects into account, the most economic mix will depend on 

which energy strategy the Seychelles wish to pursue. A mix with more renewable energy might be 

more expensive than one that depends on fossil fuels, and vice versa.    

HOMER uses annual, hourly input data for wind speed, and global horizontal irradiation (GHI) 

in kilowatts/square meter. The load data, which describes the electricity demand, is also given as 

annual, hourly load in kilowatts. Technical data for the wind turbines, photovoltaics and 

generators are specified.  Economic input data such as fuel prices for diesel and HFO, costs for 

operating and maintenance and investment- and replacement costs are given in dollars. 

The costs per kWh of three different cases are being investigated;  

1) Mix of today; fossils, and wind power  

2) Mix of solar; fossil, wind and solar power  

3) New mix; fossils and solar power 

 

The software will calculate the most cost efficient mix of the three cases above. It will be 

presented as the mix with the lowest Net percent cost (NPC) and cost of electricity (COE) in 

USD/kWh.  
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Figure 9. Conceptual model for the HOMER simulation.  

4.2 Qualitative research 

To acquire a wider perspective on the energy situation in the Seychelles today, and to make up 

for the lacking environmental consideration in HOMER, a qualitative perspective on the attitudes 

towards generator, wind and solar power is necessary. With the objectives combined, a 

suggestion on the energy configuration that would be optimal for Mahé can be made.  

The views of CEOs of energy companies and other people with influence in the future energy 

market in the Seychelles are highly interesting, and could include corporations such as the PUC, 

the Energy Minister, UNISEY, and the CEO of local solar power companies. Questions to ask: 

1. Do you think it is important for the Seychelles to invest in renewable energy? If so, why? 

2. Which renewable energy sources do you think are most appropriate for the Seychelles, 

wind, solar, ocean, bio mass or waste disposal energy? 

3. Do you think that there will be any difficulties with operating and maintenance for these 

kind of energy supply systems? 

4. Do you think the Seychelles would continue to strive for using more renewable energy if 

they were to find oil? 

5. How do you think the Seychelles will be affected by climate change? 

6. What is most important for the Seychelles, economic growth or a renewable energy 

supply system? 
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4.3  Delimitations 

The quantitative analysis faces restrictions set by the simulation program. The qualitative analysis 

performed was limited to a few, semi structured, long interviews. 

4.3.1 HOMER Simulation 

The software has a limit to the amount of different power plants used in the model. One type of 

photovoltaic and inverter, two types of wind turbines, and ten types of generators. Since this is 

not enough for Mahe, the model in HOMER requires other models to calculate representative 

values for input data. The user load data of this study is assumed to be independent of the 

electricity mix, which might not be true, because the load is affected by tariffs, which are likely to 

be changed in the current transformation to a free market of energy which aims to use lower 

costs per unit as incentive to encourage use of solar power.  

Wind Turbines 

The eight wind turbines originates from the Korean company Unison, and are of the same series, 

but with three different hub heights, and three different rotor diameters and three different 

power curves . For the simulation, mean values of the different models are calculated into one 

mean value model, see appendix 1. 

Photovoltaics and inverter 

Photovoltaics are manufactured in different materials which thus differ greatly in capital costs 

and efficiency. On Mahé, implementation of photovoltaics on private roof tops means that 

ominous factors, such as slope, azimuth, derating factors and ground reflectance will vary 

depending on household. However, data from the UNDP project provides information that 

suggests approximate values for the case in Mahé, see appendix 2.  

Generators 

The generators on Mahé are situated in two different Power plant stations, Victoria B at New 

Port, and Victoria C at Roche Caiman. They comprise of seven respectively nine generators that 

originates from different manufacturers.  

The data received from PUC is very detailed and cover several years, to make it appropriate for 

HOMER mean values have been calculated. This includes the amount of fuel in liter required to 

produce one kWh to calculating the current fuel price, se appendix 3.  

In reality the cost for operating and maintenance usually is high when installing and initializing, it 

then dwindles and when the machine reaches a certain age it increases again due to higher cost 

for repairing and unforeseen downtime. HOMER does not take this into account when 

calculating the best scenario and keep the cost for operating and maintenance constant. 

Many of the generators on Mahé are old, especially in power plant Victoria B were the oldest 

ones are from 1971 with a lot of unscheduled downtime and high costs for maintenance. 

HOMER however will perform system calculations over a long time and the current age will not 

be taken into consideration, the life span will determine when the generator should be replaced. 

Electricity tariff and user load data 

Until last year, residents on Seychelles paid a tariff lower than the actual cost for generating the 

electricity. The revenue was instead collected from the tariffs in the commercial sector which pay 

a much higher fee per kWh.  As of today the plan is to open up the electricity market and bring in 
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private companies, a result of this must be to gradually increase the tariff for the domestic sector 

(Imaduwa, 2014).  

This could affect the user load data and encourage a more strict usage of electricity causing the 

load to drop. Another scenario would be that the overall load will increase over time due to the 

economic growth in the Seychelles. This has not been taken into account in the user load data 

file. 

4.3.2 Qualitative research  

The interviews were semi structured, which gives a good perspective on different opinions on the 

same questions. It also opens for further discussion. Six people were interviewed. This is not 

enough for a representative statistical conclusion but gives a view of which direction for the 

energy politics the Seychelles will chose in the future. It also provides information on current 

obstacles that need to be overcome in order for the country to continue its development in the 

energy sector. 

4.4 Sensitivity Analysis 

When dealing with intermittent resources in the production of electricity it is important to 

account for fluctuations. The analysis will therefore include changed values when it comes to 

wind and solar data. It will also take into account that fuel prices are volatile. 

4.4.1 Wind 

The annual average wind speed may change with global warming but the results differ with local 

conditions. In central Japan the average wind speed is expected to gradually increase as a result of 

the climate changing, according to a study published in 2012 (Rahim et al., 2012). For the 

northern parts of the U.S the conditions are reversed, here the mean wind speed is expected to 

decrease during spring and summer. The study is based on different emission scenarios provided 

by IPCC (Eichelberger, 2008). 

This motivates a sensitivity analysis where the annual average wind speed either increases or 

decreases with 2 m/s. That value meets the studies on effects of global warming as well as 

following seasonal changes on the Seychelles where the monthly average is close to 5 m/s during 

five months, see appendix 4. 

3.4.2 Solar insolation 

Like wind, solar insolation is an intermittent resource that may vary during different years. To 

account for this variation the HOMER simulation will be performed with data from collected 

from Meteonorm and a variance of +/- 15 % for the annual average, see appendix 4. This 

variance consists with the minimum and maximum values of the collected data. 
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3.4.3 Fuel prices 

Both diesel and HFO is produced from oil, prices of which have shown volatility in the past. 

Since the last financial crisis, prices have oscillated around 95 dollars per barrel, to a maximum of 

approximately 140 dollars, to a minimum around 40 dollars, see figure 10. The variances in fuel 

prices in the simulation will have an increase of +47% and a decrease of -58%, see appendix 4. 

However, most of the generators on Mahé use HFO, and therefore prices of diesel are not 

investigated in the sensitivity analysis. 

 

Figure 10. History of crude oil prices per barrel 1970-2014 [USD], Macrotrends (2014)   
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5. Result and discussion 

In this section, the results of the simulations and the interviews are presented. 

5.1 Quantitative research 

The quantitative result is presented with output data from the simulation on the most economical 

alternative for each scenario with given input data. The sensitivity analysis is presented with text 

and with graphs for interesting results. In figures 11-13 the different generator models are color 

coded, a more thorough description of each model is found in appendix 3. 

5.1.1 Economical 

This part presents NPC, COE, investment costs and annual emission of CO2 for each scenario, 

along with graphs that illustrate each energy configuration. The results are also presented in the 

end, in table 2. In this part of the HOMER simulation the mean values for wind speed, solar 

insolation and fuel price were used.  

1) Mix of today; fossils, and wind power  

 

NPC: 1 300 000 000 USD 

COE: 0.30 USD 

Investment cost: 160 000 000 USD 

Emission of CO2: 260 000 000 kg/year 

 

The optimized energy mix from an economic perspective is today made up by 4% wind power 

and 96% generator power on an annual basis, see figure 11. In January, the wind farm can 

produce 1.6% of the electricity demand and 8.9% during August, the windiest month. This show 

the intermittency for onshore wind power plants in the Seychelles.   

 

The calculated COE is 0.30 USD/kWh, and the real COE is 0.19 USD/kWh, which is an error 

of approximately +30%. The difference could originate from the uncertainty in operating and 

maintenance costs. These costs were estimated roughly from collected data and as mentioned in 

delimitations HOMER calculates costs for operating as constant throughout the year, which 

might not be true.  

 

Figure 11. Average produced electricity in Mix of today, simulated in HOMER. 
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2) Mix of solar; fossil, wind and solar power 

 

NPC: 1 300 000 000 USD 

COE: 0.29 USD 

Investment cost: 450 000 000 USD 

Emission of CO2: 170 000 000 kg/year 

 

The optimized energy mix from an economic perspective when adding solar power to today’s 

mix is made up by 37% solar power, 4% wind power and 59% generator power on an annual 

basis, see figure 12.  

 

Figure 12. Average produced electricity in Mix of solar, simulated in HOMER. 

 

3) New mix; fossils and solar power 

 

NPC: 1 200 000 000 USD 

COE: 0.28 USD 

Investment cost: 390 000 000 USD 

Emission of CO2: 190 000 000kg/year 

 

When altering the available capacity of the generators, removing wind and adding different 

capacities of solar power plants, the optimized energy mix from an economic perspective 

constitutes of 37% solar power and 63% generator power on an annual basis, see figure 13. This 

is spread evenly over the year. This configuration produces 5% excess electricity, due to the lack 

of batteries and difficulties to store electricity. 
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Figure 13. Average produced electricity in the New mix, simulated in HOMER. 

 

Table 2. Result of HOMER simulations. 

 NPC 

[million USD] 

Cost of Electricity 

[USD/kWh] 

Investment cost 

[million USD] 

Emisson of CO2 

[million kg/year] 

Mix of 

today 

1 300  0.30 160  260  

Mix of 

solar 

1 300  0.29 450  170  

New mix 1 200  0.28 390  190  

 

5.1.2  Variance in resources 

In this section, the results of varying costs of fuel, wind speeds and solar irradiation for the three 

different scenarios are presented. Values can be found in appendix 4. 

1) Mix of today; fossils, and wind power 

If average wind speeds were to increase to 5.24 m/s, the wind farm could produce 7% of the 

electricity demand. If it would decrease to 1.24 m/s, it would only make up 1%. But the energy 

mix that is most optimal from an economic perspective is independent on fuel prices and wind 

speed. 

2) Mix of solar 

Different configurations of Mix of solar appear to be optimal depending on fuel prices and wind 

speeds when solar irradiation is fixed. The blue system in figure 14 is optimal for the original 

values for wind speed, solar irradiation and fuel prices. If fuel prices are low, the brown system 

seen in figure 14 will be most optimal. This is a system with less solar power, 25%, and therefore 

more fossils, 71%, compared to the original system. This also means that the emissions will 

increase. 

The green system in figure 14 will be optimal when fuel prices are high and the mean annual 

wind speed increases. That could describe a scenario were an oil crisis occur and the winds 

change. This system has 45% PV, 6% wind power and 49% fossils, which makes it the system 
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with the highest fraction of renewables. However, the high amount of solar power produces a lot 

of excess electricity and this also makes it more expensive. 

 

Figure 14. Sensitivity result when varying fuel price and wind speed in Mix of solar. 

When fixing the annual average wind speed on 3.24 m/s and varying solar irradiation and fuel 

prices, two different systems can be considered depending on resources, see figure 15.  

 

Figure 15. Sensitivity result when varying fuel price and solar irradiation in Mix of solar. 
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The optimal system is mostly dependent on variances in fuel prices and not changes in solar 

irradiation. A change in the mean annual solar irradiation is not likely to occur, since it does not 

fluctuate much in the Seychelles.  

3) New mix; fossils and solar power 

As with the Mix of today, there is one energy mix that is optimal, independent on solar 

irradiation and fuel prices. More expensive fuel makes larger PV system installations more viable, 

raising the amount of PV from 37% to 46%. However, this adds more excess electricity to the 

system. 

5.1.3  Summary 

When looking at NPC and COE for the three different scenarios it can be observed that wind 

turbines raises the costs, without necessary mitigating emissions of CO2 more significantly than a 

system without wind power could, see table 2. However, the wind farm was paid for by Masdar 

and not the Seychelles government. When neglecting the investment costs, wind power is a good 

add to the energy mix from an economic view, since there are no fuel costs.  

It is noted that the Seychelles could benefit from adding PV to the grid. This produces a lot of 

excess electricity though, and therefore batteries must be considered if they are to replace the use 

of generators. Otherwise the PV system must be carefully optimized and complemented by base 

power from generators. The simulation also shows that an increased fuel price is an economic 

incentive to add renewables to the system. 

The sensitivity analysis show that Mix of solar is the energy mix that is most volatile to changes in 

wind speed, solar irradiation and fuel prices. It would be interesting to compare these results with 

the similar study that is going to be published in June 2014 by the SEC. 

5.2 Qualitative research 

The semi structured interviews lasted approximately 30 minutes and opened for further 

discussion. All the answers for each question are compiled below.  

1. Do you think it is important for the Seychelles to invest in renewable energy? If so, why? 

All of the interviewed uniformly answered yes on this question. The main objective for this is to 

become less dependent on a volatile oil market for supply of energy and to address the issues 

which characterize the Seychelles as a SIDS. However, it is also evident that being a small, 

developing country only allows investments that are already tested and that are economically 

beneficial. There are hopes in new technologies such as OTEC, but it is costly, so present 

ambitions are to follow research and development in this area or to get donations from other 

countries, such as the wind farm project that was sponsored by the company Masdar from Abu 

Dhabi.  

 

2. Which renewable energy sources do you think are most appropriate for the Seychelles, wind, solar, ocean, bio 

mass or waste disposal energy? 

Answers varied on this question, but all agreed that there is big potential for solar power, both 

due to the amount of solar irradiation, and because of the price drop on solar panel the last 

couple of years. A problem associated with the fact that solar power is not base power is the need 
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for batteries, which comes with immense demands on waste handling, something that is already a 

growing problem for SIDS. 

The opinions on wind power were more dispersed. Some are very critical to the wind farm 

project since it is placed on valuable land in the capital and because of the wind resources that are 

limited to a few months in the summer. In 1987 wind turbines project was conducted, 

constituting of two turbines that were installed. They broke down after only two years, and this 

was considered a big failure since a lot of money was invested. The Seychelles has a big interest 

of diversifying their electricity supply, so the wind farm project from Masdar was still welcomed. 

In the future, potential for wind would be off shore, since the topography and land areal vastly 

limits possibilities on land.   

WTE and biomass are two options that seem to have potential. The interest for WTE is 

understandable, since it would be a better method for waste disposal than landfill, which is the 

current solution. Biomass also has potential in mitigating greenhouse gases, but there could be 

difficulties making it economically beneficial and it might not make the country self-sufficient 

since it might become dependent on import of energy crop. 

There is also a big awareness of the need to change habits and to use the produced electricity 

more efficiently, before investing in renewables that produces electricity that is not utilized in an 

optimal manner.    

 

3. Do you think that there will be any difficulties with operating and maintenance for these kinds of energy 

supply systems? 

The interviewed had different views on this matter. New technologies are associated with new 

problems and routines that need to be taken care of. But this would be a short time issue, and 

people are willing to learn. The wind farm project, conducted with Masdar, has contracted 

operators from the turbine manufacturer Unison to run and educate employees at PUC for two 

years, to make enable them to operate the wind farm independently. Education is important to 

factor in when implementing new technologies. 

 

4. Do you think the Seychelles would continue to strive for using more renewable energy if they were to find oil? 

If the Seychelles find oil most of it will be exported since the country’s own need is small if 

comparing to highly populated countries with big industries. The revenue can then be used to 

develop infrastructure, invest in RE etc. Today there are indications of natural gas and this could 

mean that oil exists as well, but even if findings are made it will take time. 

Right now there is the ongoing Energy Act with the goal of 15 % renewables in 2030 and this is 

not something the Seychelles will abandon if oil were to be found. The policies set up in order to 

reach this goal and the work already made will continue. If not considering policies or 

environment, oil is a finite resource that will not last forever. 

A majority of the interview subjects trust that further strive for using renewable energy 

technology will continue. Dominic Rassool however admits that from a purely economic 

perspective oil will supersede any other way of producing electricity. Continuing striving for RE 

might also increase tourism with an environmental friendly approach, a niche that is on the rise 

for the Seychelles. 
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5. How do you think the Seychelles will be affected by global warming? 

The interviews show that there is a concern about the changing conditions in the Seychelles, both 

for occurrences right now and those in the future. Being a Small Island Developing State the 

country is very vulnerable to flooding, storms, climate changes etc. 

Guilly Moustache, principal officer at SEC, remembers the tsunami that hit Thailand very hard in 

December 2004. The tsunami hit the Seychelles as well and there was water in town and two 

people died. Today there are two additional islands constructed by landfill where many people 

live. If the country would be hit again the consequences would probably be more severe than in 

2004. 

The Seychelles used to have two distinct seasons, the north-west monsoon and the south-east. 

One would be rainy and the other one dry, but today the weather is not as predictive. This has 

led to problems with flooding, land erosion and very dry periods with fresh water supply 

problems. There are also problems with coastal erosion forcing the government to build 

protective walls along the coast, se figure 16. If studying the ocean the changing streams has led 

to less whale sharks coming to visit when season. The oceanic wildlife is vital for the tourism and 

changes like this could lead to less revenue for the sector. 

 

Figure 16. Protective stone wall built along the road to prevent further coastal erosion, www.grida.no 

(2014) 

In the future changes in the ocean could be a threat towards the tuna industry, second largest 

source of income after tourism. As an island with low lying areas the Seychelles will also be 

affected by the sea level rise. Among half of the interviewed there is also a concern about heavy 

storms and hurricanes, which are very rare on the islands today due to being situated north of the 

tropical cyclone belt. If the paths of these storms were to change the infrastructure on the 

Seychelles would be severely damaged. 
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6. What is most important for the Seychelles, economic growth or a renewable energy supply system? 

All of the interview subjects agree that an economic growth need a reliable electricity supply, they 

are linked. Renewable energy is in many ways quite expensive and the Seychelles has no money to 

invest in large projects. Therefore the country needs to continue to strive for implementing 

renewables but to a limited degree. RE is often intermittent and the Seychelles has a need for a 

reliable base source for the electricity supply.  Renewable energy will have a role in the economic 

growth but it is not the sole solution. The country still needs to develop the tourism and tuna 

industries whilst encouraging other kinds of fields like agriculture or small scale producing. This 

will make the economy of the Seychelles grow. 
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6. Conclusions and future work 

By combining the qualitative and quantitative research, it became clear that there are more 

variables to consider than just optimizing economy or mitigating emissions. The questions asked 

in the beginning of the study can be answered with the help of data collected during the field 

study. 

1. What kind of electricity production system would benefit the island of Mahé in regard to economic development 

and environmental sustainability?  

Considering long-term development and sustainability, the most economic energy mix is 

constituted by fossil fueled generator power and photovoltaics. Mahé needs some sort of base 

power in the grid to ensure a reliable electricity production. But for solar power, batteries are 

required and this includes advanced waste handling, something that is not desired by a small 

island nation. Therefore generators are still required. It is also important to continue encouraging 

a more efficient use of electricity. 

In both the quantitative and qualitative studies it can be noted that onshore wind is not a 

preferable alternative for the Seychelles to invest capital in. Other options such as off shore wind, 

biomass and waste-to-energy were discussed during the interviews and might be future 

alternatives. These electricity production technologies have not been included in the HOMER 

simulation and therefore it is unclear if they are economically viable. However, they could benefit 

the Seychelles environmental sustainability development. 

2. Which routines and which economic and educational barriers are there on Mahé today that could interfere a shift 

towards a new, sustainable electricity production system?  

 

There are economic barriers since grants finance new, big investments in the energy sector. Being 

a small county with limited resources and few sources of income restricts the possibility to invest 

capital in large projects. Investments demand a short payback time in order to be viable, as can be 

seen in the Grid Connected Rooftop PV Systems project that started in 2014. This project is 

partly funded by the government, but a large fraction of the funds come from the UNDP.  

 

For the implementation of new technologies, such as the wind power plant, a transition period 

for education of the operating personnel is a condition in the project. The Seychelles has a small 

capital of educated citizens and import a lot of expertise in different areas. It is also common for 

residents to go abroad for higher education. This makes knowledge distribution an important 

part for the country when planning a new, large project as well as education of the residents. 

 

 

 

 

 

 

 

 

 

 



31 
 

Future Work 

The Seychelles is constantly developing and with the commencing of implementing solar panels 

in the grid it would be interesting to examine if this will affect the usage of electricity. In 2014 an 

investigation on the efficiency and performance differences of poly and mono crystalline PV cells 

placed on the Seychelles began. The goal of the study is to show which type is best suited for the 

conditions in the country. 

 

In 2014 the Seychelles Energy Commission will develop a tropical building code. This will 

hopefully minimize the need for AC in new buildings and set a standard for how a new house 

should be built in order to be energy efficient.  

 

In a larger perspective, a study investigating how SIDS, such as the Seychelles, could become 

more energy efficient in terms of usage of fuel oils and electricity. 
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Appendix 1. Wind turbines input data  

 

Table 1. Data on the wind turbines (PUC, 2014) 

Turbine Model U50 U54 U57 Mean Value 

Hub height [m] 50 60 68 60.5 

Rotor diameter [m] 50 54 57 54.1 

Cut in speed [m/s] 3 3 3 3 

Rated speed [m/s] 12.5 11.5 11.5 11.75 

Cut out speed [m/s] 25 25 25 25 

Cut in power output [kW] 15.2 15.2 15.2 15.2 

Rated power output [kW] 750 750 750 750 

Cut out power output [kW] 750 750 750 750 
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Appendix 2. PV input data  

 

Table 1. Input values for PV and inverter (Rassool, 2014) 

Capital (PV and inverter) [USD/kW] 3200 

Lifetime (PV) [years] 25 

Lifetime (inverter) [years] 15 

Derating factor [%] 95 

Slope [degreed] 4 

Azimuth [degrees west of south] 180 

Ground reflectance [%] 20 

Efficiency (inverter) [%] 95 
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Appendix 3. Generator input data  

 

Table 1. Mean values for data on generators (PUC, 2014). 

Generator Rated Output 

[kW/generator] 

Derated 

Capacity 

[kW/generator] 

Quantity Years 

left 

Average 

workin

g hours 

[hours/

year] 

Minimum 

allowable 

load [%] 

 

K8 Major 2500 1233 3 0 98 30 

KV12 Major 5000 0 (temp. stop) 1 0 290 30 

8ZAL 40 5000 0 (temp. stop) 1 2 0 30 

8ZAL 40 S 5000 3000 1 6 1637 30 

18V 32 LN 6348 5250 8 16 5322 30 

W18V32 8000 8000 2 27 7989 30 

 

Table 2. Mean values for prices* of fuel, April 2014 (PUC, 2014) 

HFO [USD/liter] LFO [USD/liter]  

0.726 1.04 

 

*1 USD = 11.89 SCR 
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Appendix 4. Sensitivity analysis data 

 

Table 1. Input data for the sensitivity analysis (Meteonorm, 2014), (PUC, 2014). 

 Minimum value Mean value Maximum value 

Wind speed [m/s] 1.24 3.24 5.24 

Solar insolation [kW/m2] 4.43 5.21 5.99 

HFO price [USD/liter] 0.30 0.726 1.07 

  

 


