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Overview
Concentrated Solar Power (CSP) plants generate electricity by collecting solar radiation and concentrating it into a 
small area to generate very high temperatures. The heat is then used to drive conventional (usually steam) generators 
in much the same way as coal and gas fired power plants do. A CSP plant consists of two basic components: 1) the 
Collector, which collects the incoming solar radiation and converts it to heat and 2) the Generator, which converts the 
heat into electricity. Most CSP technologies use very similar generators but there are different collector technologies. 
In South Africa, Parabolic Trough and Power Tower technologies are being used.

Parabolic Trough 

A solar trough consists of a linear parabolic collector, which tracks the sun on a single axis to focus the light onto 
an absorber tube, which runs along the focal length of the troughs. The collectors hold a carrier fluid, which 
transfers the heat to the storage medium or generator. The Parabolic Trough technology is used in the KaXu Solar 
One (see case study 1) and the Bokpoort CSP plants both located in the Northern Cape.

Power Tower 

The power tower uses an array of mirrors, which track the sun on multiple axes to focus sunlight onto a central 
receiver, which is placed on the top of a tower. Like the parabolic trough, the receiver holds a carrier fluid, which 
transfers the heat to a storage medium or directly to the generator. The Khi Solar One plant uses this technology 
also located in the Northern Cape.

An advantage of CSP is the relative ease of energy storage. As the concentrated solar energy is used to generate 
heat, this heat can be stored (often as molten salts) in insulated containers and then used to generate electricity 
on demand, when there is no sunshine. This means that CSP is dispatchable1 and can be used for both base-load 
power generation as well as peak load power generation.

1 Dispatchable electricity means that it can be used when needed. Wind and Solar PV generate non-dispatchable power because 
it depends on availability of wind and solar radiation. 

Figure 1: A Parabolic Trough    Figure 2: A Power Tower

Source: SEA, (2009). How to implement renewable energy and energy efficiency options. Cape Town: SEA. Ch11 pg.2
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Macro Developments

Implementation
CSP is one of the technologies funded through the Renewable Energy Independent Power Producer Procurement 
Programme (EIPPPP). 600MW have been allocated to CSP of which 200MW have been built. All CSP plants are 
located in the Northern Cape that has optimal solar resources. The storage of molten salt allows for the electricity 
to be dispatched at any time including evening peak. This makes the technology a very valuable addition to the 
electricity system.

Despite the excellent solar resources in the Northern Cape CSP is still an expensive renewable energy technology. 
One reason for this is that not many plants have been completed worldwide compared to other renewable energy 
technologies where mass production has radically reduced costs.

The current REIPPPP tariffs of CSP generated electricity are between R2 and R3/kWh and therefore much higher 
than for solar PV and wind. However, if CSP generated power is fed into the grid during the evening peak, when 
power price is at a premium, its costs compare favourably to the cost of diesel for open-cycle turbines.

Only very few municipalities in the Northern Cape benefit directly from the large scale CPS projects funded 
through the REIPPPP and built in their area. The benefits will be in terms of local economic development and social 
upliftment funds which each project developed needs to allocate in the area. Municipalities cannot influence the 
location of REIPPPP projects. Other municipalities could only benefit if CPS projects are developed outside of the 
REIPPP programme.

Macro Developments

Figure 3: 20 hectare Expansion Project, Port Augusta, South Australia

 

Source: Mansouraboud68, Wikimedia
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Case Study 1: KaXu Solar One

KaXu Solar One is a 100MW CSP plant constructed on a 1,100ha site near 
Pofadder in the Northern Cape Province. It is the first CSP plant in South 
Africa to use parabolic trough technology. The project was officially 
opened in March 2015. It has the capacity to supply clean energy to 
approximately 80,000 homes while offsetting 315,000t of CO2 emissions a 
year. KaXu Solar One has storage of molten salt for 2.5 hours of electricity 
supply.

Case Study 2: Khi  
Solar One

Khi Solar One is a 50 MW CSP plant. It is only the third 
plant using the solar tower technology worldwide, 
and the first outside of Spain. The tower plant is close 
to Keimoes outside Upington, in the Northern Cape 
Province.

The Khi Solar One plant uses a technologically 
advanced dry cooling system, which dramatically 
reduces water consumption by two-thirds.

The plant has thermal storage for 2 hours of 
electricity generation outside of solar radiation times.

Khi Solar One prevents approximately 183,000 tons 
of CO2 emissions per year, and has the capacity 
to supply clean energy to approximately 45 000 
households.

The plant has created an average of 600 jobs during construction, and 
approximately 35 permanent, full-time jobs during operations2.

2 http://www.abengoasolar.com/web/en/plantas_solares/plantas_propia/
sudafrica/#seccion_2

Figure 3: Parabolic power troughs at 
KaXu Solar One

Source: power-technology.com http://ww.power-
technology.com/projects/kaxu-solar-one-northern-
cape/

283

Case study: Concentrated solar power

Figure 4: Power tower at Khi Solar One 

Source: ©AbengoaSolar http://www.gicafrica.diplo.de/Vertretung/suedafrika-dz/
en/pr/2013/04/04-Kopp-visit.html
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