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Looking at renewable energies
Renewable energy is drawn from natural sources such as sun, wind, plants and water.  Given Eskom’s stated commitment to diversifying its generation mix, Eskom has an active research programme looking at harnessing South Africa's renewable energy sources for power generation.  

Eskom's long-term strategic energy plan includes a mix of all viable sources including renewables, to be implemented where they are commercially viable.  The decisions are based on the following factors:

· Cost (construction and operating)

· Lead time to construction

· Environmental impact

· Operating characteristics

The two most advanced areas under investigation are solar and wind power.  

Solar Power

The term “solar power” refers specifically to the conversion of sunlight into heat or electricity.  There are two basic ways of converting the sunlight. It can be converted directly into electricity through the use of solar cells (also called photovoltaic devices) or the thermal component can be extracted to generate steam and power a turbine. 

Concentrating Solar Power (CSP) 
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In order to explore new generation options, find solutions that can contribute to meeting the growing electricity demand and in an effort to use renewable energy resources, Eskom is assessing the feasibility of Concentrating Solar Power (CSP). The focus of Eskom’s efforts has been on a possible 100MW central receiver-type concentrating solar power (CSP) plant in the Northern Cape Province. An environmental impact assessment was completed and a positive environmental authorisation obtained from the Department of Environmental Affairs and Tourism in September 2007. The results from the feasibility study and the optimal financing package are currently being considered. No investment decision has been taken. 

CSP plants operate by focussing sunlight, by means of a mirror, onto a component called a receiver that in turn transfers the heat to a steam turbine that drives a generator and then in turn generates electricity. 

Recent times have seen a significant increase in the global interest in CSP-based projects, led by activities in Spain and the USA. It is expected that CSP will become one of the main renewable energy power generation options in the future, driven by the technology’s dispatchability, scale and potential for cost competitiveness.
Wind Power

The kinetic energy of wind is used to turn a wind turbine to generate electricity.  A basic wind turbine consists of propeller blades mounted at the tip of a tower and connected by gears to drive a shaft that transmits the mechanical power generated by the rotation of the blades to a generator.  

The amount of energy a wind machine can harness depends on both the wind speed and the length of the rotor blades.  Wind speeds below about 13km/h are insufficient to produce power, while powerful gusts can damage mechanical equipment.  Variation in the speed and consistency of the wind causes problems with the generation of regular supply. 

Eskom’s initial efforts

Three units were erected at a demonstration wind energy farm at Klipheuwel on the West Coast, Cape Town in 2002/2003 to explore the potential of using wind energy for electricity generation.  The facility has [image: image2.png]


evaluated a variety of wind-based technologies and storage systems and has generated wind, cost and performance data essential for the design of future large-scale wind farms.  

Eskom's Klipheuwel Wind Demonstration Facility has been providing valuable data for some time. At the moment the focus at the demonstration facility is on maximising production and providing information regarding O&M best practices, while continuing to introduce the technology to the public through tours of the facility and general feedback. 
At this stage Eskom estimates that the wind potential around our coastline is about 1000 units (or turbines), resulting in a capacity of 2000 to 5000MW (depending on the turbine size used. The unit estimate is based on land availability and accessibility, access to grid connection and available wind. It should also be noted that wind generation has dispatchability concerns, namely if the wind doesn't blow you don't generate electricity and there are many such days in SA, which negatively impacts the overall feasibility. 

Commercial development
Subsequent to the success at Klipheuwel, Eskom has started the development of a 100MW wind facility on the West Coast north of the Olifants River mouth near the town of Koekenaap.  The facility will most likely consist of 50 turbines, each rated at 2MW. 
The turbines would be positioned over an area of approximately 25km2.  The environmental process was completed and a positive Record of Decision obtained. The project is currently completing the commercial process of appointing a turbine supplier. The first turbines will be installed in 2010. 
Other Renewable Options

Ocean Energy

Ocean energy is energy that could potentially be derived from the various characteristics of the sea.   For example, the rise and fall of the waves can be converted into hydraulic pressure by mechanical compression devices and the pressure can drive a turbine generator to produce electricity, while the tidal variation, sea current and different thermal layers in the ocean can also be used.

Eskom completed an ocean energy resource assessment in 2002.  The study concluded that South Africa has a sufficient ocean resource to explore this option further.  Currently, a techno-economic study and technology evaluation are being performed.  This study aims to assess those ocean energy conversion technologies being tested internationally, to determine which option should be researched further for possible application in South Africa.

Biomass

Biomass is generally defined as organic material that can provide heat, e.g. methane extracted from landfills, agricultural residues, sawmill off-cuts (sawdust) and waste.  

In biomass conversion, the organic material is burned directly or is chemically converted to a burnable fuel.  The organic material may be derived from plants grown specifically to produce energy or form waste products.  The area required to build a plant would be too large and costly in comparison to building a conventional coal-powered plant.  Biomass conversion has not yet produced satisfactory results and at this stage is not economically viable.
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In terms of the Eskom research programme, the System Johannsen Gasifier has been constructed and following its demonstration in Johannesburg a system has been installed at a rural sawmill in the Melalani Community in the Eastern Cape in conjunction with the University of Fort Hare.
The System Johannsen Gasifier makes use of wood and other biomass as a fuel source to produce a virtually “tar free” gas, which is then used to power a generator set for the generation of electricity.  

Aside from the activities related to the System Johannsen Gasifier, Eskom is also evaluating other biomass options, such as the use of municipal solid waste (MSW) as a feedstock for power generation. MSW not only represents a continuous source of energy that can be harnessed for generation, but the use of the MSW will significantly decrease the burden on landfill sites and processing facilities.

The demonstration gasifier being investigated in the Eastern Cape

Conclusion

Demonstration projects and research have shown that both solar and wind energy show great potential in South Africa.  As a result and in view of reducing our carbon footprint, Eskom is looking to increase the renewables component of its supply mix to at least 1 600MW by 2025. Eskom is further committed to supporting the government’s renewable energy efforts and aims to deliver 2400GWh towards the Department of Minerals and Energy’s renewable energy target by 2013.
