African State
of Power Generation
The region is highlighted by top markets South Africa and
Nigeria, with Ghana, Kenya, and Ethiopia forming a second
tier. In South Africa, state-owned utility Eskom faces an uphill
battle due to significant financial difficulties and must
negotiate major investment plans to relieve strain on an
ageing distribution grid. The country remains the largest
source of generation in Africa with more than 50GW of
installed capacity. It has been a regional leader in deploying
prepaid meters, and is now exploring strategies for largescale grid modernisation projects. The government has also
developed a foundational smart grid regulatory framework
and has established a target of reaching 100% penetration for
large residential customers. But costs have been a concern,
with some municipalities still finding deployments financially
out of reach.

Water pollution is a growing problem and can be attributed to a
range of sources including: municipal pollution, industrial effluent,
returns from irrigation and acid mine drainage. Water quality can
further be impacted by high levels of water re-use from returns of
treated effluent to rivers despite strict regulations imposed to
combat pollution. In the power sector, water quality concerns often
influence the construction of proposed power plants. For example,
the feasibility of proposed power stations on the Waterberg
coalfields required an investigation of the impact on water supplies
of the effluents emanating from urban and industrial areas in
Gauteng. A similar problem has been encountered for the proposed
extension of Sasol’s operations with regards to the development of
additional coal-to-liquid plants. Feasibility studies on the treatment of
effluents are being undertaken

According to the Ministry of Mineral Resources and Energy, South
Africa's total domestic electricity generation capacity is 58,095
megawatts (MW) from all sources.

Between 2006 and 2016 Eskom’s water consumption per unit of
energy has increased from 1.3 litres per kWh to 1.44 litres per kWh.
Water usage in coal power generation is dominated by the cooling
process.

Coal mining and power generation consume 3% and 2% of South
Africa’s water respectively. Although water use for power generation
may be relatively small at a national scale, it is far more significant on a
regional level.
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of water is used per ton of coal produced.

331K

jobs created in the energy sector by 2050 with a decarbonised future

37%

of water use accounted for power generation is at the local level of
the upper Olifants catchment

75%

Including water supply and infrastructure costs into energy modelling could result
in a 75% reduction in water intensity of the power sector by 2050

1.5%

Eskom is a large consumer of freshwater in South Africa, accounting for
approximately 1.5% of the country's total water consumption annually.

292M

Eskom used approximately 292 million cubic metres of water for electricity
generation, mainly at its coal-fired power stations.

5 MAIN FORCES
IN THE MINING
INDUSTRY
there are five forces that determine the competitive
intensity and attractiveness of the power generation market
SUPPLIER POWER
Internationally, coal is currently the most widely used primary fuel,
accounting for approximately 36% of the world's electricity
production. This situation is likely to remain until at least 2020.
Coal has traditionally dominated the energy supply sector in South
Africa, from as early as 1880 when coal from the Vereeniging area
was supplied to the Kimberly diamond fields. Presently, about 77%
of our country's primary energy needs are provided by coal. This is
unlikely to change significantly in the next decade, due to the
relative lack of suitable alternatives to coal as an energy source.
The remainder of South Africa's coal production feeds the various
local industries, with 53% used for electricity generation. The key role
played by our coal reserves in the economy is illustrated by the fact
that Eskom is the 7th largest electricity generator in the world, and
Sasol the largest coal-to-chemicals producer.

BUYER POWER
The relatively energy-intensive mining and manufacturing industries are
the dominant consumers of electricity in South Africa – they account for
roughly 60% of national consumption but only 22% of GDP.
It was found that the price elasticity of large Eskom customers is inelastic
in the short-run (< 2 years) and elastic in the long-run. This is particularly
evident in the Manufacturing sector.

COMPETITIVE
RIVALRY
The MOU aims to establish a framework to strengthen the current cooperation and
collaboration between the two parties ( Agence Française de Développement (AFD)
and Memorandum of Understanding) . The agreement also aims to promote the
development of a competitive electricity sector, supported by modern technology and
low carbon emission.
Eskom, South Africa’s public electricity company, produces around 95% of the country’s
electricity, and is in charge of distribution to large customers, in rural areas and in urban
areas.
In response to global shifts towards liberalised electricity markets and more carbonefficient energy sources, Eskom has embarked on a restructuring programme to ensure
its sustainability and resilience while pursuing a trajectory towards a sustainable, lowcarbon future through the Just Energy Transition (JET) strategy.

POTENTIAL OF NEW ENTRANTS IN
THE MARKET
Since the establishment of Eskom’s earliest predecessor, the ESC in 1923, the
electricity supply industry has always been dominated by a single stateowned and vertically-integrated monopoly. As a result, the electricity price
has always been heavily influenced by the changing priorities of government
and this is part of the reason why it has arguably never reflected the true
economic cost of supply.
Eskom is potentially losing out on efficiencies that can be attained from free
market generation economics, as well as cost and energy efficiencies that
private players would bring in - serious barrier to entry

THREATS OF
SUBSTITUTE PRODUCT
South Africa is demonstrating its commitment to a more sustainable future
growth path by supporting renewable energy and energy efficiency measures,
together with skills development and job creation through fostering a green
economy.
South Africa is among the highest emitters of carbon dioxide in the world,
currently ranked 12th in terms of top emitters per capita, since more than 75% of
primary our energy requirement is derived from fossil fuels. The country
responded to the urgent need to reduce fossil fuel dependency, diversify the
energy mix and supply and reducing the country’s carbon footprint with a
supportive policy and legislative framework to exploit the excellent local
renewable energy resources, especially wind and solar.
South Africa’s renewable energy sector experienced explosive growth in the
past few years with investment of more than $5.5 billion in 2012, up from $30
million in 2011- representing an impressive increase of 20,500%.

Key Opportunities

Water Desalination

Evaporation
Ion-exchange
Condensate polishing

Flue gas desulfurization

The energy sector accounts for roughly 10% of total water withdrawals and 3% of total
water consumption worldwide. Water is essential to almost all aspects of energy supply,
from electricity generation to oil supply and biofuels cultivation. Energy is also required for
water treatment and to move water to where it is needed; in a first-of-a-kind global
assessment, the World Energy Outlook found that, on aggregate, the energy consumption
in the water sector globally is roughly equal to that of Australia today, mostly in the form of
electricity but also diesel used for irrigation pumps and gas in desalination plants.
With both water and energy needs set to increase, the inter-dependencies between energy
and water will intensify. Our analysis finds that the amount of water consumed in the
energy sector (i.e. withdrawn but not returned to a source) could rise by almost 60% to
2040. The amount of energy used in the water sector is projected to more than double over
the same period.
Technology is opening up new ways to manage the potential strains on both the energy
and water sides, with creative solutions that leapfrog those used in the past. For example,
building new wastewater capacity that capitalizes on energy efficiency and energy
recovery opportunities being pioneered by utilities in the European Union and the United
States could help temper the associated rise in energy demand from providing sanitation
for all and reducing the amount of untreated wastewater
Flue gas desulfurization (FGD) is a set of technologies used to remove sulfur dioxide (SO2)
from flue gases produced from industrial combustion at petrol refineries, chemical
manufacturing industries, mineral ore processing plants, and power stations to name a
few.
Condensate polishing: Condensate polishing is another method of reducing suspended
metals, solids, and other impurities that can cause corrosion, leading to increased
downtime.

Water Use of Electricity
Technologies
Technologies
Despite the fact that the power sector is the largest industrial water user, most
countries don’t mandate that power plants disclose their water use. Power plants use
water for cooling primarily, yet the World Electric Power Plants Database (one of the
most commonly used repositories of global power plant information) has cooling data
Biological processes
for only 59 percent of the world’s electricity generation capacity. It’s a dangerous
information gap for everyone from investors to consumers.

(RO) and membrane separation technologies

Water-dependent thermal power plants generate the majority of the world’s electricity
—more than 81 percent. These plants use fuels such as coal, gas or nuclear energy to
make heat, which is then converted into electrical energy. For most thermal plants,
Filtration
large volumes of water are a crucial part of the process, cooling high temperatures and
powering turbines with steam.
As demand for energy rises, the power sector’s
water usage is expected to increase
er
even further, straining scarce water resources. Thirty-six countries around the world
already suffer from high or extremely high water stress.

Power plants use water for cooling, but we lack cooling
information for 41% of the world's generation capacity

Industry
Strengths

. In addition to recoverable resources, a number of co-benefits of wastewater treatment
exist. These include:
( Improvements to human health )
Greater gender equity (because women and girls are mainly responsible for collecting
water (UNICEF/WHO, 2011), and are disproportionately exposed to health risks associated
with poor quality water (Moriarty et al., 2004))
• Improved environmental health
• Increased water
security
Evaporation
• Increased food security (if appropriately treated wastewater can be used to supplement
and/or replace water for agriculture)
• Increased energy security (if appropriately treated wastewater can be used to supplement
Ion-exchange
and/or replace
water for power generation)
• Improved climate change mitigation capabilities (wastewater management can help
bridge the gap between water supply and demand in a future where climate change
projections predict increasing discrepancies)
• Improved livelihoods

Weaknesses
There are several thousand wastewater treatment plants in South Africa, including
municipal, industrial and agricultural effluent treatment plants. The methods used for
treatment vary depending on the size of the plant, but all have the potential to generate
energy while ensuring that effluent leaving the plant is of the required standard. Many of
the energy generating treatment methods actually provide a higher quality of water than
traditional methods.

Threats

A study conducted by UCT on behalf of the Water Research Council [2] estimated that a
total of 10 GWth could be recovered from wastewater streams in South Africa. This is
equivalent to 7% of Eskom’s existing electrical power supply. Table 1 shows the potential for
energy production of various waste streams
Fuel cells are devices that can convert chemical energy into electrical energy. Microbial fuel
cells (MFC) operate by using bacteria that oxidise organic matter in the wastewater to
transfer electrons to an anode and then via a circuit to the cathode where they combine
with protons and oxygen to form water. The difference in the potential coupled to electron
flow produces electricity

Case Study - Group Five Solar RO

PROJECT TITLE
RO Package Plant
Refurbish and Commission
PROBLEM STATEMENT
Our client requested Watericon’s assistance with the scoping and refurbishment of 2 x water treatment containers that
has been poorly maintained and possibly non-operational in the last 6-12 months. The project was based in the Limpopo
region
SOLUTION
Watericon, together with the client’s team stripped the majority of the components, compiled a comprehensive list of
what was required and swiftly procured all the necessary parts locally and internationally.
PERFORMANCE AND OUTCOME
Plant successfully refurbished and commissioned
35-45 m3/hr water production per container ~ 90 m3/hr total
Recovery of 70-75%
TDS reduction of > 98%
PROCESS
Borehole water from multiple sources with high conductivity (estimated feed TDS of 2000-3000)
Low pressure feed pump
High flow cartridges in series (20 micron 🡪 5 micron)
Anti-scalant dosing
Toray brackish water RO membranes
HOW OUR CLIENT BENEFITTED
Watericon will assist our clients in whichever way they require. Our flexible, customer-centric approach means we will go
the extra mile to ensure that our clients’ projects are successful. Whether our clients require a complete rapid-deploy
containerized plant or a rapid-deploy team who can lead a swift refurbishment and optimization of such a plant, our
commitment is unfaltering
Watericon’s experience and expertise makes us a valuable asset in any water related project.

Future
Technologies
of Power Generation
Biological processes
Disruptor 1: African economic growth, transformation and rising demand
SSA is one of the fastest-growing regions, averaging 6% growth over the past 15 years. With continued high
growth rates expected for the region (in excess of 5% over the years to 2019), reducing the current power
infrastructure shortcomings will be crucial in supporting the next chapter of Africa’s growth model − one that
pursues economic diversification and industrial development. This is in order to make a dent in unemployment,
poverty levels and risingFiltration
inequality amidst a population that is expected to more than double to 2.7 billion people
by 2050. Chart 2: Forecast Average GDP Growth for Select SSA Countries (2015f-2019f) Source: IMF World
Economic Outlook, 2015. A general increase in household income levels in Africa has facilitated the emergence of
a growing African middle class, which has been coupled with increased household consumption expenditure.
Other demand drivers in the power sector include urbanisation, increased household consumption and various
infrastructure projects that are directly and indirectly linked to the power sector. Three industries in particular
will require an increasing amount of electricity and thus result in higher power demand. These include the
mineral resources and related value-adding activities; consumer and retail-related manufacturing; and
agriculture and agribusiness – all of which will underpin commercial and industrial developments going forward.
Countries are, however, grappling with low reserve margins (mostly less than 5% for the nine countries evaluated
by Deloitte and increased pressure on power supply creates a definite need for government and public sector
stakeholders to establish real solutions to address the supply deficit. Improved access to electricity across SSA is
expected to be driven by electrification programmes, as well as better pricing and generation growth, with the
largest generation growth expected to be seen in renewable energy through off-grid and mini-grid solutions.
SSA is one of the fastest-growing regions, averaging 6% growth over the past 15 years.
Disruptor 2: A shifting energy mix gives rise to new capital and players
SSA’s changing energy mix trend is in part driven by the fact that the region’s energy woes have been
underpinned by the reliance on a single source of electricity production. This overreliance is waning and energy
generation sources are diversifying. While power generation from coal will still account for an important share of
the energy mix in the foreseeable future, SSA countries are reducing their dependence on coal and oil-based
energy sources. Countries are diversifying into more sustainable solutions including non-hydro renewables and
natural gas, as the fast-dropping cost of these technologies makes them increasingly more viable. By 2022, nonhydro renewables are expected to increase their share in the energy mix by a factor of five from 2011 values. With
90% of the continent’s hydropower potential still unexploited, hydro-generation is expected to double in output,
and increase its contribution in the energy mix from one-fifth to one-quarter by 2022.
Disruptor 3: Changing role and type of customers
The refocused energy generation mix in SSA also includes a changing structural makeup of players and
stakeholders that will complement traditional utilities in producing electricity. The role of consumers is
changing. Consumers are increasingly complementing the role of producers through self-generation, cogeneration and new generation structures. Despite the high urban growth rate in SSA of 3.6%, double the world
average in 2014, the type of consumer is also changing, increasingly including more remote and rural consumers
with localised requirements and funding abilities. New industries are emerging, such as ‘consumer-established’
industries ranging from small-scale cottage food processing to commercial businesses in manufacturing and
private power generation, amongst others. Furthermore, through cleaner technologies for off-grid or mini-grid
solutions, consumers have and will be shifting away from uneconomical and environmentally unfriendly energy
options in the SSA region.
Disruptor 4: Renewable technologies
The economics of and business case for renewable technologies is evolving. For example, the lower cost
structures of more reliable, affordable and greener solutions, underpinned by increasingly energyefficient,
sustainability focused and climate-conscious trends globally. Improved and cost-effective technologies and
innovations linking the power sector to Information and Communications Technology (ICT) advancements are
also resulting in smarter systems and grids to incorporate such technologies into generation mixes of utilities, as
well as new financing models for off-grid solutions.

Future Evaporation
of Power Generation
Ion-exchange
The city of Cape Town has installed a floating power generation system on one of its sewage dams to test the
efficiency of such solar farms in stopping water from evaporating while generating clean energy.
The city became the first municipality in SA to own a floating power plant after the floating solar photovoltaic pilot
system was opened at the Kraaifontein Wastewater Treatment Works on Wednesday. It will help the city determine
evaporation savings and energy generation performance of floating solar farms.
The city hopes the project will help it pave the way towards a more sustainable city as it aims to achieve total
renewable energy generation of 300MW through both city-owned and private power generation.
The city said on Wednesday that it wanted to own 50MW of renewable energy generation by 2030 and that it aims to
be carbon neutral by 2050.
The floating solar farm is part of a research study involving Floating Solar (Pty) Ltd, the Water Research Commission
and the University of Cape Town.
According to the city, data will be collected from sensors over a year to potentially inform the design of larger floating
solar PV projects over the next few years through competitive bid processes.
The farm includes a floating solar panel array as well as a ground-mounted solar panel system to determine
evaporation savings and relative energy generation performance of floating solar photovoltaic technology.
Cape Town mayoral committee member for energy and climate change Phindile Maxiti said the 50MW of renewable
power the city hopes to own by 2030 will consist of solar PV plants, some of which the city hopes to build on water
bodies due to the prohibitively expensive price of land in the city, and to counter water loss in the drought- prone
city.
“The city has been fighting to move away from its sole reliance on Eskom and to diversify the energy mix for cleaner
and more affordable and secure power for all,” she said.
“Given that vacant land in the city is very expensive and rooftop solar PV systems are relatively small, Cape Town aims
to explore floating solar PV systems for larger-scale solar PV installations as part of its pioneering work to diversify the
energy mix, to lead by example and to take climate action leadership,” said Maxiti.
“Generating clean power and reducing evaporation rates of water bodies could be a great double win for
sustainability. This type of project is a tangible example of how we can build a more sustainable future city and how
the green economy can be harnessed for the sustainable, and inclusive, economic recovery we require especially
after Covid-19,” she said.

Agriculture is a water intensive industry requiring a constant, pollutant-free water
supply to ensure maximum yields and healthy livestock. South Africa is a dry country
and a consistent source of rain water cannot be counted upon. WaterIcon works with
farmers to ensure a year round, efficient and pure water supply.
Agricultural wastewater treatment is essential to minimise soil pollution and
degradation of farmlands. Wastewater treatment can also be used to capture the soil’s
nitrogen rich runoff and re-use it as fertiliser and manure.

Healthcare Water Treatment
Sustainable Solutions
Watericon provides the following solutions to the agricultural industry:

Water of absolute purity is required for this industry to produce medicines and as a raw material in chemical products. Strict
purity regulations have to be passed by manufacturers working in this industry.

Reduce raw water intake

PurifiedPrepare
Water pump and ground water for irrigation
Highly purified
Ensurewater
wastewater safe for discharge
Pyrogen
free water
Clean
water for re-use
Water for injection (WFI)

Recovery of sludge for compost and animal feed

Technologies
Multimedia filters
Activated carbon filters
Softening
Reverse osmosis
Continuous de-ionising

Reverse Osmosis Systems
Water Icon offers a range of different sized RO units to suit any requirement and for
any industry. We can offer design and build capabilities for your unique problem and
offer the solution.
All our RO units are manufactured in our Johannesburg workshop and Water Icon can
offer the highest standard of workmanship and guarantee.
We can offer smaller customized portable RO units to meet any size requirement that
is needed. There is no job too big or too small. Our back-up, maintenance is what sets
us apart from other suppliers and we offer our technical support 365 days of the year
to our customers.
We are also able to set up sustainable RO units that are solar powered for areas that
face power issues or businesses that are trying to reduce their carbon footprint.
Reverse osmosis is mainly applied during drinking water preparation and for the
production of ultrapure water for the pharmaceutical industries as well as boiler feed
water.

Contact
Contact an Power Generation Water Treatment Expert Today

Watericon Group Of Companies
Building AO39
Ammonia Alley Street
Modderfontein Industrial Complex
Modderfontein
South Africa
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