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Background
Å White Paper on Renewable Energy 2003

Á Set target of 10 000 GWh by 2013.

Á Based on 4% of total energy consumption in SA, electricity and liquid 

fuels.

Á Primarily from biomass, solar, wind and small-scale hydro.

Á Predicted role for SMMEs, IPPs and competition in energy markets.

Å Drivers:

Á Environmental issues, such as pollution and exploitation of natural 

resources.

Á Climate Change due to CO2 emissions from fossil fuels.

Á Energy security through diversification of supply.

Å Sustainable development.

Centre for Renewable and Sustainable Energy

Formed in 2006 to execute the contract with SANERI for:

National Postgraduate Programme National Postgraduate Programme inin

Renewable and Renewable and Sustainable Sustainable 

Energy Energy StudiesStudies
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Background

Source: SolMic

Renewable Energy is energy that does not disturb 

the natural energy balance of the earth.
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Solar Resource, World 



6

Solar Resource, South Africa 
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Solar Water Heaters 

Å Well proven and established technology.

Å Technology

Å Flat plate collectors

Å Evacuated tubes

Å Thermo-siphon or pumped systems

Å Direct or indirect systems

Å Subsidies:

Å Solar 500 project in 2007 rolled out by the CEF

Å Eskom DSM subsidy (www.eskom.co.za/dsm)

Å Most obvious, cost effective system to use solar energy, we 

should each have one or two on our roofs.

http://www.eskom.co.za/dsm
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Bulk Solar Thermal Power Plants 

Å Solar towers

Å Solar 

dishes

Å Solar troughs
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Concentrated Solar Power 

How does it work?
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Concentrated Solar Power

Parabolic trough

ÅProven technology 

Å Oldest plant in operation since 1984

Å Recent commercial plants built in 

Nevada (64 MW) and Spain (2x50 MW)

ÅCapacity per module: 30-80 MW

ÅGlobally installed capacity: 418 MW

ÅStorage: 7.5 hours

ÅHybridisation: Natural Gas
Nevada SolarOne - commissioned in 2007
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Concentrated Solar Power

Fresnel reflectors

ÅSeveral prototypes have been built

ÅFirst commercial installation due in 

2010

ÅAdvantages: 

1. Direct steam generation

2. Less wear and tear 

3. Lower cost

Source: DLR
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Concentrated Solar Power 

Eskom, 100 MWe, CSP northwest of  Upington
ÅReceiver ï540MW(t) 

ÅEnergy storage ï14 hours, Salt volume of 25,000 ton

ÅPlant capacity ï100MW(e), generating 24 hours over summer solstice

ÅLoad factor ï68%

ÅConstruction will take 3 years. Plant can be operational by 1st quarter 

201?.

ÅDetailed technical risk assessment and mitigation studies have been 

conducted.

Research Focus
ÅHeliostat design

ÅField layout & optimisation

ÅReceiver improvements

ÅSalt circuit re-design

ÅResource characterisation

Source: Dr Louis van Heerden, Eskom Research and Innovation Department (Nov 2007)
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Photovoltaic Systems

Å Direct conversion of sunlight into electricity by semiconductors

Å Major challenges are cost and storage!

Å Major roll-out of PV in Europe, Germany, France and now 

Spain, followed by some US states, e.g. California.

Å Mostly subsidised by governments using as feed-in tariff.

Å Very useful in rural applications with no access to the national 

grid.
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Photovoltaic Systems, Europe
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Photovoltaic Systems, Africa

Applications:

ÁMostly stand-alone PV installations in remote or ecological 

sensitive areas, i.e. guest lodges on game farms, remote rural 

villages and farm houses, etc.

ÁPrimary or back-up to telecommunication installations.

ÁWater-pumping, solar pumps overtaking wind-pumps as 

preferred installation.

ÁSolar traffic lights after Eskom rolling blackouts had a severe 

impact on traffic flow.

No large -scale installations

Possible REFIT?
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Photovoltaic Production

Source: PV News
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Photovoltaic Production

Source: PV News
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Wind Energy Resource 
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Wind Energy Resource 

Source: Windlab Systems Australia
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Wind Energy in South Africa 

Klipheuwel , Eskom Demonstration

ÅWind turbines

ÅVesta V47    660 kW

ÅVestas V66  1 750 kW

ÅJeumont J48  750 kW

ÅTechnical challenges

ÅEskom grid instability 2006 and again 2008

ÅCracked blade, failed bearing and motor

ÅInstallation cost R 30m

ÅCapacity factor < 20%

Darling Wind Farm, Darlipp

ÅFour 1,3 MW Führlander wind turbines

ÅInstalled February-March 2008

ÅCommissioned May 2008

ÅOfficial ñSwitch-Onò, 23 May 2008

ÅExpected capacity factor > 30% (23-24%)
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Wind Energy in South Africa 

Eskom Wind Farm, Skaapvlei near Lutzville

ÅUp to 100 wind turbines, first phase 100 MW, second phase 100 MW

ÅFunded by French Development Bank

ÅOut on tender, again

Private Developers

ÅWindlab System (800  MW)

ÅGenesis Energy (Seeland, PE)

ÅDarlip (7,8 MW, 13 MW, 200 MW)

ÅTypical areas:

ÅWest Coast

ÅPort Elizabeth

ÅKaroo?

ÅEscarpment?
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Wind Energy Progress 

Wind Map of South Africa

ÅConsortium consisting of:

ÅSAWEP, South African Wind Energy Project

ÅSANERI

ÅRiso, National Laboratory for Sustainable Energy, Denmark 

ÅCSIR

ÅSouth African Weather Services

ÅUniversity of Cape Town, Climate

Systems Analysis Group

Planning to use meso-scale modelling

and wind monitoring to develop an

accurate wind atlas of South Africa.


