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SA’s energy planning scrutinised 

Rolling blackouts across the country earlier this week have once again focused attention on 

South Africa’s energy status. Key role players in the local energy sector gathered at a 

workshop in Bloemfontein on 4 March 2014 to discuss government's energy planning, and 

whether it takes full account of the available technologies, environmental impact, and the 

required research and development. Comments from the workshop, hosted by the National 

Science and Technology Forum, will feed into the Department of Energy’s planning 

processes. 

Keynote address 

Addressing delegates about the importance of the science policy partnership in the context 

of integrated energy planning, Dr Rebecca Maserumule, Demand Modeling Specialist at the 

Department of Energy, identified a number of barriers to effective partnerships.  

Maserumule pointed out that the nature of interactions and communication between 

scientists and policy makers was critical to ensuring the uptake of science in policy. “The 

right evidence must be seen at the right time by the right people; it is also important that 

scientists are policy literate and that policy makers are science literate and that there is 

sufficient incentive for collaboration between the two,” she said. 

She emphasised that the challenging timeframes associated with policy development could 

impact on access to and uptake of science at all stages of the policy. 

Maserumule made a number of recommendations to facilitate effective partnerships. 

“Knowledge management, integration and sharing within and across the public service and 

science agencies can facilitate access to and use of data and research services to support 

policy. A systematic approach is required to ensure that science is included as a key 

element in evidence based-policy and evaluation,” she said. “Effective science-based policy 

requires the development of appropriate human capability to ensure that policy makers 

understand science and researchers understand policy.” 

Planned energy mix to provide base load: coal and gas  

Barry MacColl, General Manager of Eskom’s Sustainability Division, provided an overview of 

Eskom’s plans for new energy generation. Detailing the organisation’s gas strategy, he 

indicated that Eskom would be partnering with private companies or governments in the 

SADC to build mutually beneficial gas infrastructure. “Eskom aims to locate power plants in 

areas where they will anchor the development of gas infrastructure into industrialised areas 

of South Africa to support economic growth and job creation,” he said. 



Commenting on Mozambique’s potential to contribute to Eskom’s gas strategy, MacColl said 
that the company already had an agreement to purchase approximately 1 250 MW from 
Cahora Bassa; such existing partnerships should be leveraged for future projects. 

Regarding the Eskom/PetroSA Liquefied Natural Gas (LNG) import project in Mosselbay, 

MacColl said that LNG would be procured through an open, competitive tendering process.   

“The procurement will be a joint effort by PetroSA and Eskom, but the actual process will be 

conducted via the PetroSAe-Procurement system. PetroSA will be accountable for the 

development, funding, construction and operations of the LNG import facility. Eskom will 

participate as an off-taker for gas in the LNG facility and will pay PetroSA a handling fee,” he 

explained. 

Dick Kruger of the Chamber of Mines of SA provided an overview of the local coal mining 

industry and its role in the SA energy sector. He detailed the economic contribution of coal 

mining as follows: 19% of mineral exports by value, 7% of total merchandise exports, 21% of 

liquid fuel production, and 91% of electricity generation capacity. 

Dr Shafick Adams of the Water Research Commission (WRC) discussed future options 

regarding water and energy, pointing out that the WRC had identified research opportunities 

in the areas of energy efficiency (current systems); generation; alternative systems (lower-

energy systems, off-grid/decentralised systems) and impacts on water resources. He said 

the WRC had released an energy-efficiency compendium for water and wastewater systems, 

and briefly described a project investigating energy generation from water distribution 

services.  

The project, carried out with the University of Pretoria and in partnership with the Tshwane 

Municipality, Bloemwater and the Ethekwini Municipality, taps into an unutilised source of 

hydropower by installing micro-hydropower harnessing technologies, such as turbines, within 

pressurised conduits of the gravity water-supply distribution systems. Adams also described 

several approaches to the generation of energy from wastewater, and investigations into bio-

gas generation from livestock manure.  

Dr Johan van der Merwe of the Department of Ground Water Studies at the University of the 

Free State (UFS) identified three critical issues regarding fracking in SA: economic impact, 

environmental impact and the role of water users, particularly farmers. He pointed out that, 

should the exploration be successful, longer-term effects would be realised, generating 

permanent and sustainable jobs, increased government revenues and leading to a positive 

effect on GDP. 

Regarding the environmental impact of fracking, Van der Merwe said one of the most 

common concerns was the contamination of surface and groundwater, either by the 

chemicals used in the fracking fluid (approximately 12 different chemicals) or by liberated 

natural gas.   

“Pressure is released when the fracking process is completed, and much of the fracturing 

fluid flows back to the wellhead. The backflow will be highly saline and contain some heavy 

metals, such as barium and strontium. It will also contain non-people friendly fluid additives,” 

he explained.  



Van der Merwe indicated that additional research was required regarding the possible 

environmental impact of fracking, especially pollution of groundwater. “The concern is that 

boreholes might rise and overflow due to the geological structure of the Karoo basin, and in 

particular the ‘dolerite dykes and sills’, which came about because of volcanic deposits. The 

geology of South Africa is very different from that of the United States.” 

Planned energy mix to provide base load - solar power and other renewable sources 

Dr Karel G von Eschwege, senior lecturer in Chemistry at the UFS, discussed SA’s energy 

status and the role of solar energy. He pointed out that SA’s energy intensity was above 

average, placing the country in the 10th position internationally, largely as a result of energy-

intensive mining industries. He made a number of recommendations to increase the role of 

solar power in SA’s energy mix, including immediate, significant investment in concentrated 

solar power (CSP); urgent initiation of research and development into massive compressed 

air energy storage; and the extensive electrification of transport, removing trucks, buses and 

taxis from the roads, thereby saving fossil fuels for future fertilizer and materials 

manufacturing.  

Von Eschwege also suggested SA should actively sponsor the development of photo-

catalytic splitting of carbon dioxide and water towards transportable energy.  

Prof Wikus van Niekerk of the University of Stellenbosch discussed utility-scale renewable 

energy. He pointed out that wind energy’s levelised cost of energy (LCOE)* was most likely 

already lower in SA than electricity from new coal‐fired power stations. Van Niekerk also said 

that solar electricity, both photovoltaic (PV) and CSP, were already (or would in the near 

future be) cost-competitive. “Potential to localise the manufacture of PV and CSP 

components is much greater than for many other technologies (especially nuclear), but it will 

need a guaranteed future market in SA of sufficient size,” he said. 

The case for nuclear 

Dr Kelvin Kemm, CEO of Nuclear Africa, pointed out that South Africa will continue to rely on 

coal as its primary source of electricity for years to come. He said that virtually all SA’s coal 

is in the north-east, and it is strategically unwise to keep building power stations in one part 

of the country and move power over massive distances. “Half the electrical power to the 

Western Cape comes from Koeberg nuclear power station, but the rest comes from the 

coalfields over a distance that is the equivalent of Rome to London,” he said.  

Kemm pointed out that renewable electricity sources such as wind and solar are hugely 

expensive. “They are also intermittent and unreliable, and wind turbines have a lifespan of 

some 20 years compared with 60-plus years for nuclear reactors,” he said. He said that, 

while wind and solar were ideal for isolated, independent generating points currently situated 

uneconomically far from the national grid, they were not a reasonable economic 

consideration for base-load grid power.  

Kemm said that nuclear power should be viewed as a world growth industry; local 

companies must view all of the world’s current and future nuclear power stations as their 

market. “There are huge numbers of components and assemblies that can be supplied,” he 

said. 



Dr Dawid Serfontein of the School of Mechanical and Nuclear Engineering at North-West 

University said that the Draft Integrated Energy Plan (IEP) provides an excellent foundation 

for planning, since it includes a comprehensive set of data and a sophisticated set of 

modelling tools. However, he pointed out that the review of the IEP had identified flawed 

input model assumptions on the discount rate, external costs and intermittency costs, which 

had skewed its results. Implementation of the IEP without rectifying these flaws would impact 

negatively on South Africa’s energy security and economy.  

After proposing ways to correct the flaws in the IEP, Serfontein pointed out that new nuclear 

capacity would produce electricity at a much higher profit than coal, provided it was funded 

with cheap loans. “The external cost of new nuclear capacity (R0.005/kWh) is about 50 times 

lower than that of coal (R0.26/kWh). It becomes clear that SA should use nuclear as a long-

term base technology, adding peaking technologies and quickly-deployable technologies 

when shortages loom,” he said. 

Issues of chemical energy storage (presentations during this session of the workshop were 

highly technical in nature and may not be of interest to the general public) 

Discussing electrochemical energy storage, Dr Mkhulu Mathe of the Council for Scientific 

and Industrial Research detailed the organisation’s work in the areas of advanced batteries 

and super-capacitors, fuel cells and dye solar cells. He said that the CSIR’s research in the 

field of clean energy technologies focused on gasification, fluidisation, combustion and 

hydrogen storage. A Battery Research Centre was launched in 2008 to revive lithium-ion 

battery research at the CSIR. 

Dr E.H.G. Langner of the Department of Chemistry at the UFS discussed nanoporous 

materials in energy applications. His research focuses on the synthesis and application of 

metal organic frameworks (MOFs) as new materials with applications in catalysis, 

gasseparation, hydrogen storage and carbon dioxide sequestration. 

Dr Lizette Erasmus, of the Department of Chemistry at the UFS, discussed the energy 

efficiency of heterogeneous catalysis.** She emphasised that heterogeneous catalysis was 

essential for energy production (biomass to useable energy, fuel cells, solar cells) and 

energy conservation (to lower the activation energy and reaction temperature).  

Discussing the proposed mix of energy sources, Dr Michael Grant of Transnet identified 

several factors influencing energy demand, including rail freight volumes, engineering 

product sales, berth lengths at the National Port Authority, cargo volumes and CO² 

emissions. He identified fuel cells, gas (engines and turbines), bio-fuels and renewables 

(solar, wind) as future energy sources.  

------------------------------------------------------------------------ End ------------------------------------------------------------------ 

All presentations referred to in this media release can be accessed here. 

*LCOE refers to the cost of electricity produced by a generator. It is calculated by accounting for all of a system’s 

expected lifetime costs (including construction, financing, fuel, maintenance, taxes, insurance and incentives), 

which are then divided by the system’s lifetime expected power output (kWh). All cost and benefit estimates are 

adjusted for inflation and discounted to account for the time-value of money. (Source: www.renewable-energy-

advisors.com)  

http://www.nstf.org.za/nstfWebPortal/appmanager/nstfWeb/nstf?_nfpb=true&_pageLabel=nstf_portal_page_7
http://www.renewable-energy-advisors.com/
http://www.renewable-energy-advisors.com/


**In chemistry, heterogeneous catalysis refers to the form of catalysis where the phase of the catalyst differs from 

that of the reactants. Phase here refers not only to solid, liquid, vs gas, but also immiscible liquids, e.g. oil and 

water (Source: Wikipedia) 


