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South Africa could be a leader in nuclear energy in Africa, 

with the implementation of the Integrated Resource Plan 

(IRP) 2010-2030. South Africa plans to add 9600 MW 

to the grid by 2030, which will then increase the present 

production of 5% produced by Koeberg Nuclear Power 

Plant, operated by Eskom to 20% of electricity generation 

of nuclear energy from this country. 

This country has capability of having a full value chain of 

nuclear energy, considering the experience from companies 

such as South African Nuclear Energy Corporation (Necsa) 

of manufacturing of fuel for Koeberg and the Safari 

Research reactor. South Africa needs a reliable base-load 

energy source with low carbon emission which nuclear 

can provide. The challenge here is the skills development 

of young South Africans and it is the responsibility of 

both private and State Own companies (SoCs) to provide 

these skills for South Africa to reach her full potential.

Nuclear

i n  S o u t h  A f r i c a

NEW BUILD
             POTENTIAL
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Minister of Energy, Dikobe Ben Martins

He cited three “important tenets” that are guiding government: 
localisation, skills transfer and job creation. “How will our 
engagements, at the end of the day, create a better life for 
our people?” For example, the development of a local nuclear 
energy industry should, for the country’s pupils and students, 
“open new vistas of career opportunities”.

The Minister and officials from his department are, he 
pointed out, engaged in a programme of study tours to various 
countries to examine their various energy technologies and 
power generation networks. These visits embraced various 
forms of energy, including renewables and hydroelectricity, 
as well as nuclear.

We must hasten to indicate that we were not obliged to do 
the external INIR mission because we have been operating 
nuclear plants and reactors for more than 60 years. However, 
the President Jacob Zuma saw the need to do this as a measure 
to reassure ourselves as government and the people of South 
Africa that safety is paramount and to check on whether there 
are any gaps or challenges to be addressed.

Last month marked the end of another milestone in the South 
African nuclear industry where the IAEA ended their peer 
review mission to South Africa. The IAEA has never before 
visited a country with existing nuclear program. That makes 
South Africa the first country to have such a visit. 

We need to ensure that energy security is pursued as a catalyst 
for economic growth and prosperity throughout the continent. 
It is interesting to note that the International Energy Agency 
has done studies comparing various countries’ GDPs against 
the level of access to energy, and has found that there is a 
direct correlation between the two. 

Therefore, the level of access to energy is an indication 
of the country’s economic development; hence economic 
development is not possible without energy – this reality must 
remain a central pillar of all our discussions and we bear the 
responsibility to ensure that we contribute to a secure energy 
future for all.

South African Energy Minister 
Dikobe Ben Martins has affirmed 
that government wants the 
country to be globally competitive 
in the nuclear sector.

SA
to be 
    globally        
      competitive

Nuclear

i n  S o u t h  A f r i c a

NEW BUILD
             POTENTIAL



 I would like to welcome everyone to 
the Nuclear Africa Conference 2014. 
In particular, I would like to extend 
a special welcome to all of you who 
travelled here from overseas and from 
our sister African countries.

A year has passed since the 2013 Nuclear Africa 
conference. We need to honestly assess what we have 
achieved during this time, and where we are heading with 
respect to nuclear new build, localization, nuclear skills 
development and related issues. This annual conference 
provides that opportunity, and indeed is one of the 
conferences that NIASA lends its full support to.

A very positive recent development has been the strong 
emergence of “new” Generation III reactor vendors on 
the South African nuclear scene. We now have Areva, 
Westinghouse, Rosatom, Kepco and SNPTC all offering 
state-of-the-art technologies – indeed we are spoilt for 
choice.

The awareness in both Government and in Eskom with 
respect to localization has grown substantially since 2008. 
Every maintenance or upgrade tender currently issued 
by Eskom for work at Koeberg Nuclear Power Plant 
advantages suppliers that include significant local content 
and local skills development components. This has had 
a very positive effect on local industry, and NIASA can 
look back with pride at the role it has played in drawing 
attention to the capacity of South African industry, and the 
benefits of localization, which include:
 • Saving foreign currency.
 • Instilling a quality management culture in local  
  suppliers.
 • Increase in local high technology capacity.
 • International collaboration  
  (safeguards, quality, supply chain…).
 • Human resource development.

However, there is also great uncertainty in the South 
African private sector as to how and even whether there 
will be a commitment to the new build project. A relatively 
sluggish local construction market has meant that this 

industry, which will provide the bulk of local content, has 
turned its sights elsewhere (Africa, Australasia…) or has 
become rather short term in outlook. Decision makers can 
assist us here by providing clarity.

The basic arguments supporting nuclear power have not 
changed. New trends have emerged globally, however, and 
we are seeing the locus of new nuclear projects moving 
east. This has a lot to do with the growth of developing 
world megacities and the need for clean concentrated 
power to drive them. Of the 12 largest cities in the world 
in the year 2030, only 2 will not be located in what are 
currently classified as developing nations.

We need to sort out misconceptions among decision 
makers, and the public, about the cost of nuclear power, 
and indeed NIASA has made a concentrated effort to do this 
in our responses to the proposed IRP 2010 modifications

We look forward to a fruitful and productive engagement 
in this conference amongst all the Stakeholders present.
South Africa.

Hopefully these and other issues will be addressed by 
speakers at the 2014 Nuclear Africa Conference and taken 
forward in vigorous debate here this week.

Kind regards

Dr Rob Adam
NIASA President
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Dr Rob Adam - NIASA President



 When one looks with a vision that en-
compasses the entire world it is evident 
that nuclear power is an awakening giant.  
Actually the giant is re-awakening.  

Nuclear power expansion was effectively artificially put into 
a rather deep sleep for over a quarter of a century. With any 
sort of genuine scientific insight, plus a consideration of the 
socio-political circumstances of the world order, it is clear 
that nuclear power just has to become a dominant force.

Nuclear science is complex.  Nuclear stories about elusive 
nuclear particles which are the substance of Nobel Prizes 
are featured in newspapers to amaze the public.  What also 
makes it to the newspapers, under a ‘nuclear’ banner, are 
the stories of supposed nuclear power disasters, such as 
Fukushima.  Over the span of the entire Fukushima incident 
not one single person was killed by nuclear radiation.  Even 
more eye-opening is the reality that not one single person 
was injured and no property was damaged by radiation.  This 
image of reassurance does not make it to the popular media.
The public are also provided with romantic notions that the 
world can run on sunbeams and breezes.  Wind and solar 
power have their place, and they are to be welcomed, in ap-
plications for which they are suited.  Providing inexpensive, 
reliable base-load power for a country is not it!

No wonder the public feels that  ‘complex , dangerous’ nu-
clear power should be avoided in favour of sunlight and 
moving air.  The snag is that wind and solar are falling far 
short of the romantic predictions.  The hard reality of the 
real performance output of the renewables is now becoming 
evident around the world, and so the nuclear giant is waking 
up from the sleep.

Nuclear power must be pursued on an international stage.  
The entire world will probably double its electricity con-
sumption in some quarter of a century.  The last doubling 
time was about a quarter of a century, so why not again?  
The whole world needs to be seen as the nuclear market, 

and therefore South Africa needs to have that picture in the 
forefront of its collective mind, right now.

A high degree of localisation is a political necessity.  It holds 
out the promise of major job creation and economic stimula-
tion, both where assemblies can be fabricated but also where 
power stations will be built.  Business and industry therefore 
also see the massive lure of getting into nuclear localisation 
right now.  It has to happen, so let us get on with it now.
In the meantime let us have sympathy for the confused and 
worried public who are a critical part of the political deci-
sion making process.  Without their understanding and sup-
port the advance of nuclear power will be that much more 
difficult.
The general public need to have the nuclear fear-factor re-
moved, and also need to be encouraged to see the massive 
economic benefit which is rising on the near horizon.

Nuclear Power
Stars begin 
          to Shine

M a r c h  2 0 1 4
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Dr Kelvin Kemm: CEO: Nuclear Africa (Pty) Ltd
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  Low Radiation 
   Doses

What are the real danger levels of radiation?
The Linear No-Threshold (LNT) approach is wrong

M a r c h  2 0 1 47
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Nuclear Radiation is always Present

Radiation is natural, universal and inescapable. All matter is 
made of atoms and all atoms have nuclei at their core. Some 
nuclei are stable: they last forever. Some are unstable: they 
don’t last forever; they break-up, releasing radiation - which 
consists of particles or rays, or both. A radioactive material is 
simply one which doesn’t last forever. Our bodies naturally 
contain both radioactive and non-radioactive materials.

The half-life of any radioactive material is the time it takes 
for half of its nuclei to break-up or decay. It is important to 
realise that the longer the half-life is, the less radioactive the 
substance is. If it has a half-life of 5 minutes, it is extremely 
radioactive. If it has a half-life of 5 billion years, it is feebly 
radioactive. Imagine cooking meat over glowing hot coals in a 
fire.  You then build up the fire by throwing a few extra coals 
on the fire.  But imagine if you threw a cup of petrol on the fire 
which contained the same energy content as the coals.  The 
petrol would be very dangerous because it would eject all its 
energy in a second, while the coals would take hours.

We constantly receive natural radiation from the ground, air, 
water and cosmic rays, and from our own bodies. Potassium, 
which is an essential element in our bodies, has a radioactive 
isotope, Potassium-40. It has a half-life of 1.3 billion years, and 
is therefore weakly radioactive but it is constantly bombarding 
all of our cells with radioactivity. 

Bananas have fairly high amounts of potassium: if you ate 20 
restaurant portions of tuna contaminated by the radiation from 
Fukushima, it would give you the same radiation as from eating 
one uncontaminated banana. Uranium (which is not an essential 
part of our bodies) is present in all our tissues, ingested in food 
and water, breathed in as dust from the air.

The most commonly used unit of radiation dose is the Sievert 
(Sv). A thousandth part of it is the milliSievert (mSv). The 
natural radiation dose to a member of the general public is 2.5 
mSv per year. People living near granite formations, such as 
in Paarl, South Africa, or Cornwall, England, may receive 7.5 

   Nuclear power has by far the best safety record 
of any source of energy and presents only one 
possible danger to the public: radiation. But 
all people are always bathed in radiation from 
nature, which is usually thousands of times higher 
than they could possibly get from nuclear power. 
The problem is to decide what levels of radiation 
are dangerous. This has proved difficult. The 
official, universally used method is “Linear No 
Threshold (LNT)”. It is known to be wrong. Yet 
the LNT concept persists throughout the nuclear 
industry. It is the basis for all nuclear safety 
calculations and safety regulation.

The core of LNT is this. We have scientific 
information about the dangers of high levels of 
radiation. We do not have information about the 
dangers from lower levels of radiation. In fact, 
no danger from low levels has been scientifically 
observed. So LNT draws a straight line from the 
damage caused at the high level down to zero. 
It assumes that radiation damage is proportional 
to radiation dose; right down to zero radiation - 

that all radiation, no matter 
how small, does some 

damage. There is no 
evidence to support 
such an argument, 
and much to show 
that it is wrong.

by Andrew Kenny

Andrew Kenny 
is qualified 

in Mechanical 
Engineering and Nuclear 
Physics. He is an 

energy analyst and 
newspaper 

columnist.
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the Chernobyl Forum 2005). The most radiation received by a 
member of the public from the Fukushima nuclear accident in 
2011 was 23 mSv, which will not cause harm. Nobody will die 
from the radiation of Fukushima. The total number of people 
in the world who have died from radiation from nuclear power 
since it began sixty years ago is less than a hundred.

However, despite all of this evidence from the last sixty 
years, the Linear No-Threshold (LNT) standard remains the 
law of nuclear safety. LNT takes the damage seen at very 
high radiation doses, above 100 mSv, and assumes there is 
proportional damage at lower doses. If 10% of people are seen 
to get cancer from a gigantic radiation dose, it is assumed that 
0.01% of people would get cancer from a dose a thousand times 
smaller.

Compare to Industrial Deaths from Falls
To illustrate the absurdity of this low dose assumption; suppose 
you know the chances of a person dying from a fall from a 
height of 100 metres, can you then calculate the chances of the 
person dying from a fall of 1 centimetre? The LNT approach 
assumes that you can. Let us consider the potential deaths from 
falls.

Evidence indicates that approximately 50% of people die after 
falling from a 5 storey building, which is about 15 metres. 
Apply the LNT method to this. The first point on the graph 
would be: x-coordinate =15 metres; y-coordinate =50% deaths. 
Thus the projected death rate from falling from X metres would 
be: % deaths =X/15 x 50.

Following from this; consider the projected death rate if 
everybody on Earth fell out of bed. Assume the average height 
of a bed is 0.35 metres. Assume that half the world’s population, 
which is 3.5 billion people, sleep in beds. If they all fell out, the 
total number of deaths would be: 
3 500 000 000 x 0.35 / 15 x 50 / 100 = 40 833 333.

Thus a huge newspaper headline could proclaim: “Scientists 
say that 41 million people might die from the deadly bed 
threat!”

Surely this is an exaggeration of the LNT folly? On the 
contrary, it is an understatement. Some people have been seen 
to die from low falls, but nobody has been seen to die from low 
radiation exposure. Even worse, there is mounting evidence 
that slightly elevated radiation levels are beneficial. This is 
known as radiation hormesis.

mSv per year. (Granite contains uranium and thorium; Paarl 
Rock is a tourist attraction). A person living at the boundary 
fence of a nuclear power station would be most unlikely to 
receive even 0.0025 mSv per year from the station.

A radiation dose above 1,000 mSv per year can cause acute 
damage in the form of acute radiation sickness, characterised 
by vomiting, skin reddening, abdominal pain, headaches and 
diarrhoea. It can be fatal in a short time. This extreme amount 
of radiation primarily attacks the fast growing cells, such as 
in the gut, skin and hair. This is why cancer patients receiving 
radiotherapy, which uses high radiation doses, can go bald and 
feel nauseous.

A radiation dose of between 1,000 and 100 mSv a year, can cause 
chronic damage, usually in the form of increased incidence of 
cancer. This is a long term effect. Typically you would see the 
first increases in leukaemia (which attacks the blood tissues) 
two years after a high radiation exposure, and the first increases 
in the cancers of the solid tissues after ten years.

No harm has ever been seen to humans who have received a 
radiation dose below 100 mSv. People have been living at a 
place called Ramsar in Iran for thousands of years where the 
natural radiation is up to 260 mSv per year. No radiation harm 
has ever been seen in them.

Known Nuclear Incidents
Of the 86 000 survivors of the atomic bombs in Japan who 
suffered radiation exposure, it is estimated that by 1990 there 
were 420 excess deaths from cancer (information from the 
Radiation Effects Research Foundation). The Three Mile Island 
nuclear accident in the US in 1979 killed no one, injured no one 
and produced no ill-health effects. By 2005, it was estimated 
that the 1986 Chernobyl accident had killed just over 50 
people; most of whom were radiation clean-up workers who 
died of acute radiation sickness. The only excess in cancers was 
in thyroid cancer, which killed 9 children (information from 

No Genetic Defects

Radiation, at any level, has never been seen to cause 
genetic defects in humans, although in scientific experi-
ments genetic damage has been detected in fruit flies and 
other animals. In the case of Japanese survivors of the 
Second World War atomic bombs, there was no increase 
in genetic abnormalities in babies born to people who 
conceived after suffering radiation exposure. 
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The authorities ordered an evacuation. These people had lived 
under this high radiation condition for over ten years. Health 
studies were then conducted to determine their cancer deaths 
compared with the population at large. Their cancer deaths 
were spectacularly lower than the general population.

Safe Lower Limit
The accumulated scientific evidence shows that there is a 
threshold below which radiation causes no damage at all. The 
evidence also shows that there is an optimal level of radiation 
for human health, and that most of us receive less. The general 
conclusion of this evidence shows that LNT is nonsense. But 
LNT continues to prevail over the nuclear industry. Why?

There are three reasons why LNT persists. First, it is simple. To 
assume that damage is proportional to dose makes calculations 
about the harm likely to be caused by accidental radiation 
releases very easy. Second, it is conservative. Any calculation 
of radiation damage using it is bound to be higher than the 
real damage. Third, it is established. It is part of the existing 
regulatory system, and the nuclear industry is notoriously 
reluctant to change established procedures.

However a major problem is that such over-safety is expensive 
and cumbersome. As a consequence of LNT postulates the 
nuclear industry is required to spend huge amounts of money 
ensuring that its workers and the general public are never 
exposed to radiation levels that are in fact quite harmless, or 
in reality even slightly beneficial. Enforcing LNT comes at a 

Radiation Hormesis

Increasing evidence shows that slightly elevated levels of radiation reduce cancer. This is sometimes referred to as 
radiation hormesis. Hormesis is the theory that small doses of toxins make us healthier by boosting the immune sys-
tem. It is quite easy to see why this might be the case.

From the beginning of life, all living things have had to defend themselves against ceaseless attack from bacteria, 
viruses and radiation, all of which can damage DNA and other molecules of life. They developed complicated im-
mune systems to detect and destroy bacteria and viruses, and to repair damage caused by them and by radiation. The 
immune system can be boosted by vaccination with disarmed microbes, which trains it against diseases such as polio, 
measles and smallpox.

Children in our modern western world seem to be getting an increased level of allergic illness precisely because their 
living conditions are too hygienic, and their immune systems are not exposed to enough dirt and germs to train them.

Similarly, our bodies evolved over millions of years under conditions of rather higher radiation levels than now. 
Perhaps we need these higher levels for our repair systems to function optimally. Viruses and bacteria are constantly 
evolving and changing, whereas radiation is unchanging, so it is easier for our bodies to counter it.

Known High Dose Environment
Many studies have been carried out amongst populations 
living in naturally elevated levels of radiation, to see if they 
suffer increased cancer or other harm. None of them has 
found any harm, and many have found precisely the opposite: 
reduced harm. In 1993, Prof Bernard Cohen of the University 
of Pittsburg compared lung cancer rates with levels of radon 
gas found in US households. Radon is a naturally occurring 
radioactive gas that seeps out of the ground. He found the 
higher the radon levels, the lower the incidence of lung cancer. 
Radon gas tends to concentrate in houses tightly sealed, to keep 
out the winter cold.

A study with more spectacular results comes from Taiwan. 
In 1982, an apartment block with 1 700 units was built there, 
inadvertently using steel contaminated with radioactive  
Cobalt-60. Many families, totalling 10 000 people, lived in the 
buildings until high levels of radiation were discovered in 1996. 

Paarl Rock, the second largest granite outcrop in the world,
 is a popular tourist attraction.
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large cost to the nuclear industry, and there is no evidence that 
it does save lives.
The large cost to the industry is then passed on to consumers in 
the form of an increased electricity price.

Use Real Science
It would be much better for all concerned to scrap LNT and 
replace it with a realistic scientific protocol for radiation 
protection, based on the overwhelming evidence that there is 
a threshold below which radiation is harmless. This threshold 

should be identified by observation and evidence and then the 
official maximum radiation dose allowed could still be set at a 
level ten times lower.

The threshold at which radiation dose is harmless to people 
seems to be 100 mSv per year, and so a legal public limit could 
be set at 10 mSv per year. In the event of accidental releases of 
radiation, calculations for damage to the public should assume 
no damage below 10 mSv. This would give a huge safety margin 
but still simplify and reduce the costs of radiation regulation. 

your skin will give you complete protection from alpha rays. 
This makes alpha more dangerous than gamma, because they 
deposit all of their energy in a short distance, concentrating 
their effect. However, they are only dangerous if they are 
breathed in or ingested, bringing them into contact with living 
tissues. Beta particles have intermediate penetration.

The length of time a radioactive substance will persist is meas-
ured by its half-life. This is the time it takes for half of its nu-
clei to decay. After two half-lives, only a quarter of the nuclei 
will be left; after three half-lives, only an eighth; and so on. 
If you keep on dividing by two, you never get to zero, which 
is why the full life of a radioactive substance is never given.

We receive radiation from the rocks, soil, water and air around 
us, from cosmic rays, from the food we eat and from radioac-
tive substances in our own body tissues, such as Potassium-40. 
The diagram shows the average radiation dose that a member of 
the British public receives in one year. Radon accounts for nearly 
half.

Radon is a natural radioactive gas that seeps out of the ground, 
and can collect inside houses. The diagram shows that “Dis-
charges”, meaning total radiation from all of the nuclear in-
dustry, accounts for less than 0.1% of the radiation dose to the 
British public

Nuclear Radiation 

Radiation is a natural and universal phenomenon in nature. It 
occurs when the nuclei of some atoms break up, or decay, re-
leasing rays or particles or both. All of the tissue of our bodies 
is bombarded with natural radiation all of the time.

The nucleus is made up of protons and neutrons (plus other 
particles which don’t matter for this discussion). The pro-
ton has one positive charge. The neutron has no charge. The 
number of protons defines the chemical element. Oxygen, for 
example, is defined as an atom with 8 protons. But every ele-
ment has nuclei with different numbers of neutrons. These are 
called “isotopes” of the element. The most common isotope of 
oxygen, Oxygen 16, has 8 protons and 8 neutrons. A rarer iso-
tope is Oxygen 18, with 8 protons and 10 neutrons. Some iso-
topes are stable and some are not. Every element, up to lead, 
which has 82 protons, has stable isotopes

A stable isotope lasts forever. An unstable, or radioactive, iso-
tope is one which doesn’t last forever.
Radiation comes in four main types (although there are many 
other types).

 1. Gamma radiation is high energy, short wave-length electro-
  magnetic radiation, of the same family as radio waves, light 
  and X-rays. It consists of photons, which have no mass and  
  travel at the speed of light.

 2. Beta radiation consists of fast moving electrons.

 3. Neutron radiation is neutrons from the nucleus of an atom

 4. Alpha radiation consists of particles made of two protons 
  and two neutrons, like the nucleus of a helium atom.

Gamma rays can penetrate deep into matter. Alpha particles 
only have very shallow penetration: the dead outer layer of 

Average annual does to the UK population – 2.5 mSv overall
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Nuclear Power
is  more profi table  than

when funding model is correct.when funding model is correct.

Nuclear plants are more capital intensive than most other power 
plants. However, they last for 60 years, compared to only 25 
years for wind turbines. They also produce power as much as 
90% of the time, compared to much less than 30% for wind 
turbines. So if you fund nuclear plants with the cheap loans 
that are currently available to Eskom, then nuclear plants will 
produce reliable, clean power cheaper than coal, wind, and solar. 
The New Generation III nuclear reactors are also much more 
efficient, and are some of the safest machines on the planet.

The Department of Energy of the South African Government 
recently released both its Draft 2012 Integrated Energy Planning 
Report (IEP); and its Integrated Resource Plan For Electricity 
(IRP) 2010-2030: Update Report 2013 (IRP Update), for 
public consultation. Both the IEP and IRP Update lay excellent 
foundations for South Africa’s energy future as they include a 
comprehensive set of data and sophisticated computer modelling 
tools. There are however, a number of serious flaws in both 
reports, which have skewed their results to the point that their 
implementation would impact very negatively on South Africa’s 
energy security and on its economy. 

In both government reports one of the potential scenarios 
recommends that the planned construction programme for 9600 
Megawatts of new nuclear power plants be delayed and/or 
scaled down. However the flaws in these reports cause a massive 
overestimation of the cost of nuclear power and underestimations 
of the cost of coal, wind and solar power.

It is evident that when all the external costs (i.e. the cost of 
damage to the environment and the costs of human diseases 
and deaths, which are especially high for coal power plants), 
are taken into account, together with the intermittency costs of 
wind and solar PV, it becomes clear that nuclear will produce 
power cheaper than all of these sources. Only hydro power 
is cheaper, but unfortunately very few viable hydro sites are 
available locally; and importing large amounts of hydro power 
over the borders of many countries may leave South Africa very 
vulnerable to political blackmail. Therefore, when modelled with 
a correct set of assumptions, the results indicate that the nuclear 
construction program should neither be delayed nor scaled down, 
but should rather be given priority.

   Nuclear plants are more capital intensive 
than most other power plants. However, they 
last for 60 years, compared to only 25 years 
for wind turbines. They also produce pow-
er as much as 90% of the time, compared to 
much less than 30% for wind turbines. So if 
you fund nuclear plants with the cheap loans 
that are currently available to Eskom, then 
nuclear plants will produce reliable, clean 
power cheaper than coal, wind, and solar. 
The New Generation III nuclear reactors are 
also much more efficient and are some of the 
safest machines on the planet.

by  Dr Dawid Serfontein

Dr Dawid Serfontein is a Nuclear Engineer in the School 
of Mechanical and Nuclear Engineering at North-West 
University visiting the Cheetah Rehabilitation Centre.
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when funding model is correct.when funding model is correct.

is the average cost of all the units of electricity (kWh) produced 
by the plant over its entire lifetime. 

New Generation III Nuclear:
 • For the Expected case the Overnight capital cost was  
  assumed = $5,500/kW-installed
 • For the Pessimistic case: Overnight cost 
  = $7,000/kW-installed.

New Pulverised Coal:
Overnight capital cost is about half that of nuclear.
 • Expected case: Only external cost is assumed to be 
  = R120/ton CO2 carbon tax.
 • Pessimistic case: Full external costs, including health costs.

What the results show:

In Figure 2 the % return received by Government on its capital 
investment, excluding taxes, is compared for the Expected Coal 
case and the Pessimistic Nuclear case. The Pessimistic Nuclear 
case was selected as a conservative measure.

The main flaws that skewed the results of the IEP and IRP Update 
are: unrealistically high discount rate/cost of capital has been 
assumed; the intermittency costs of wind and PV solar have not 
been taken into account; “time of day” electricity selling prices 
have not been taken into account; imported CO2-emissions 
from coal plants in Botswana have not been taken into account; 
and external costs were not internalised for shale-gas, coal and 
nuclear; unrealistically high cost reductions related to learning 
rates have been used for Concentrated Solar Power with thermal 
storage (CSP); and the risk to both security of future energy 
supplies and the national security considerations of importing 
a considerable amount of South Africa’s energy, have not been 
taken into account.

These flaws caused future energy mixes, proposed by the IEP 
and IRP Update, to contain unrealistically high percentages of 
coal, PV solar, CSP, imported gas, imported coal power and 
imported petrol and diesel. The flipside was unrealistically low 
percentages of nuclear, wind and gas power.

Modelling calculations

A set of modelling results are presented here in an attempt to show 
how of some of these flaws were skewed in the DOE results, and 
further to suggest how the DOE results may be adjusted to produce 
corrected features in the final versions of the IEP and IRP Update 
reports of the DOE. Some of the concepts required to understand 
the modelling assumptions, such as discount rates; funding 
models; the relationship between sufficient power supply and 
economic growth; the external costs of nuclear accidents, or coal 
smoke; intermittency costs of renewables; differences of opinion 
on global warming and global climate ; are shown in textboxes.

Modelling assumptions

The presented calculations focus on a detailed comparison of the 
profitability of nuclear vs. coal power. For a detailed list of the 
input assumptions used for the computer models, see NIASA’s 
review of the IRP Update. The following are the most important 
assumptions:

Definition: The Levellised Cost of Electricity (LCOE), i.e. the 
average generation cost, excluding transmission and distribution 
costs, over the whole life of the plant, measured in constant 2010 
Rand/kWh, was calculated as a function of the real Weighted 
Average Cost of Capital (WACC%), as shown in Figure 1. 
The WACC% is the combination of the real % interest Eskom 
must pay on the loans for a plant, and the real % profit which 
Government, as the owner of Eskom, demands from Eskom. 
In this case it was assumed that Government invests 100% of 
the capital as equity and therefore the WACC% is the % rate of 
return (i.e. the % profit) demanded by Government. The LCOE 

Figure 1: Levellised cost of electricity (in 2010 Rand) for nuclear and 
coal as a function of the post-tax real WACC% for both the Expected 

and Pessimistic Case for both coal and nuclear.

Figure 2: Rate of return % on capital, as a function of electricity selling price 
(= generation cost).
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most other sources, nuclear will then pass this LCOE cap with 
flying colours.
Since it is widely accepted that coal power is normally 
cheaper than wind and solar power, especially if you add the 
intermittency costs of these renewables, the result that nuclear 
power will be cheaper than coal also implies that nuclear will 
be cheaper than wind and PV solar. From the IRP Update it 
is clear that only hydro-power can supply clean reliable and 
dispatcheable power cheaper than these low nuclear costs, and 
therefore hydro-power capacity should obviously be expanded 
substantially. Unfortunately South Africa is a very dry country 
and thus large amounts of cheap hydro-power can only be 
imported over the borders of several neighbouring countries, 
which may leave South Africa very vulnerable to political 
blackmail.

Figure 2 displays the same data as Figure 1, but arranges it 
differently by comparing the % rate of return that the State 
will realise on its investment for the Pessimistic nuclear case 
($7,000/kW-installed) to that of the Expected coal case, as a 
function of a wide range of electricity selling prices at the gate 
of the plant, i.e. excluding transmission and distribution costs.

Nuclear produces much higher % rates of return when the 
electricity selling price is lower than about R0.82/kWh and vice 
versa.

Figure 3 shows the same data as Figure 2, but now replaces the 
% rate of return with the nominal return/kW-installed capacity. 
Amazingly nuclear now greatly outperforms coal for all values 
of the electricity selling price. The reason for this is that the 
Total Capital Required (TCR) for 1 kW of nuclear capacity is 
about twice that of coal. A nuclear plant that produces 1 kW at 
the same % rate of return for Government as does a coal plant, 
will actually supply Government with a nominal return on its 
investment that is about twice as large as that of the coal plant.

Therefore, comparing % rates of return does not compare apples 
with apples, and inherently skews the playing field in favour of 
coal. By replacing % returns with nominal returns, it is clear 
that even the Pessimistic Nuclear Case, with its $7,000/kW-
installed overnight cost, will in most cases supply more than 
twice the nominal return to Government than the Expected Coal 
Case. When the electricity selling price drops below R0.75/
kWh, the ratio by which nuclear outperforms coal skyrockets to 
infinity, as the nominal profit of coal drops to zero! To this has 
to be added the fact that the nuclear plant will keep on doing 
this for ten years longer than the coal plant, which results in an 
increase in the cumulative nominal return over the full plant 
life even more.
While it has to be borne in mind that Government will have to 
invest about twice the amount of capital in order to realise these 
benefits, nuclear is obviously the best option for Government 
to be able to maximise its revenue from Eskom’s monopoly 

For Figure 3 the nominal return on Government’s investment was 
calculated as = Capital cost of the plant x Return%on investment.

The real picture emerges

Figure 1 shows that the LCOE for nuclear is substantially lower 
than for coal, provided that the real post-tax WACC% remains 
below about 4%. The amazing fact is that, for low WACC%, the 
LCOE of nuclear remains lower than that of coal, even if the 
Overnight cost of nuclear was to increase to the much maligned 
$7,000/kW. In his input to the National Planning Commission, 
Prof. Anton Eberhard argued that if the nuclear Overnight 
Cost were to increase to $7,000/kW-installed, this would make 
nuclear uneconomical. This fear was subsequently echoed 
by the National Development Plan and by many others, most 
notably the IEP and IRP Update. All these studies used high 
real WACC% or high real discount rates, typically between 8% 
and 11.3% in the case of the IEP.

Figure 1 clearly demonstrates the one weakness of nuclear: if 
your WACC% (or discount rate) really is this high, the LCOE 
will shoot up dramatically to much higher than that of coal 
(and even higher than PV solar). This extreme sensitivity to 
the WACC% is caused by the fact that the capital cost of a 
nuclear plant is about twice that of a coal plant. However, 
since NERSA (2013: Table 8) limited the post-tax WACC% 
that Government may demand from Eskom to 3.7%, these high 
WACC percentages and discount rates are unrealistic and out 
of line with Government’s established policies. Therefore the 
negative results presented by Prof. Eberhard, the IEP and the 
IRP Update were not as such caused by the high Overnight 
cost of $7,000/kW, but rather by the unrealistically high real 
WACC% and/or discount rates they used.

This result, i.e. that the LCOE is much more sensitive to the 
WACC% than to the Overnight Cost, also shows that the 
$6,500/kW-installed cap on the overnight cost for nuclear, 
proposed in the IRP Update, is largely meaningless and should 
rather be replaced by a cap on the LCOE. This cap should then 
be applied to all the power sources, rather than only only to 
single out nuclear. Since the LCOE of nuclear is lower than 

Figure 3: Nominal return on capital, for 1 kW installed capacity, 
as a function of electricity selling price.
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on the South African power market. Due to this monopoly, 
Government’s investment risk will be virtually zero and thus it 
will be able to cheaply borrow the required capital.

Vision to consider

A better way for Government to view electricity generation, 
rather than maximising the profit from Eskom’s’ electricity 
sales, is to try to stimulate the economy by supplying abundant 
cheap power to industry. In view of South Africa’s abundant 
mineral resources which are currently mostly being exported in 
unbeneficiated form, such as our massive exports of iron ore. 
It would be more productive to add value locally and to then 
export beneficiated products such as steel, or even motor cars 
Such a move may greatly increase South Africa’s GDP, which 
will greatly benefit job creation and poverty reduction; and last 
but not least, will also increase Government’s tax revenues 
from all this increased economic activity. So let us assume 
that Government were to be willing to supply the new-build 
electricity at cost price, i.e. Government would be willing to 
accept a zero return on its newbuild investment. Figure 3 then 
tells an even more fascinating story: nuclear already becomes 
profitable at R0.45/kWh, while coal will run at a loss until the 
price is increased to R0.71/kWh. Break-even coal power thus 
costs a whopping 58% more than break-even nuclear power!

Correct Path

 • A number of serious flaws in the Draft IEP and IRP Update  
  have been pointed out, and ways to correct these have been  
  suggested. Practically speaking, correcting these will be  
  easy since they require only simple modifications to the  
  model input assumptions. Therefore it is to be expected that  
  the final versions of the DOE documents will be  
  productive and illuminating.

 • When all appropriate factors have been included in the  
  modelling assumptions, the results will indicate that nuclear  
  produces the cheapest power of all the readily available 
  sources. This reality then implies the following construction  
  strategy:

  - Make long term construction commitments to supply  
   the minimum expected base-load demand with nuclear  
   plants. Peakers, such as hydro and gas turbines should  
   then be added in order to supply the demand peaks.

  - As and when unexpected demand increases appear  
   imminent, the other plant types, with their shorter  
   lead times, can then be rolled out quickly in order to  
   supply this excess demand. Nuclear then forms the 
   cheap base-load foundation upon which the other  
   technologies are added. 

The relationship between sufficient power 
supply and economic growth

The reduction in demand for power, initiated by Eskom’s 
power buy-back program, and the associated reduction in 
electricity intensity of the economy, was viewed in the IRP 
Update as an acceptable outcome, which may help SA to get 
through any power shortages. This reduction in demand was 
also used as one of the main motivations for delaying the 
nuclear new-build program or seriously scaling it down. 
 
However, in NIASA’s review of the IRP Update I showed 
from the literature that the electricity intensive primary and 
secondary economic sectors primarily supply jobs to the poor, 
while the much less electricity intensive tertiary activities 
supply work to the more well-to-do professions, such as 
engineers, lawyers, computer programmers etc. Therefore 
starving our economy of cheap power will not hurt the 
tertiary sector, but will cause the downscaling of primary and 
secondary activities, such as mining and heavy manufacturing 
will hit the poor especially hard. Therefore, while the growth 
of the tertiary sector should be encouraged, the primary and 
secondary activities should also be supported as part of a pro-
poor program. Therefore the reduction in demand should thus 
be mitigated by supplying plentiful and affordable electricity 
to the market. As it has been shown above that, when funded 
with cheap capital, nuclear will supply power much cheaper 
than coal, a large nuclear fleet can play a key role in such a 
pro-poor programme.
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NSBE (SA)

The main objectives of the NSBE (SA) 

are to broaden the engineering skills-

base amongst engineers, technicians 

and technologists by promoting the 

engineering profession amongst Black 

people in South Africa. 

We also drive recruitment for aspiring 

and prospective engineers, technicians 

and technologist into the profession 

and encourage their retention 

throughout their productive lifespan 

within the profession. We espouse 

an optimum standards approach and 

believe that professional engineers 

are typified by three characteristics, 

should pave a way and expand the 

horizon to invest more money towards 

nuclear engineering curricula in our 

institutions of higher learning, in 

order to produce experts in this line 

of work.  

One of the main considerations with 

regard to the nuclear power initiative 

is that it has the capacity to provide 

millions of jobs for local talent. It 

also, and most importantly, is on the 

National Development Plan – Vision 

2030 (NDP) agenda as one of the 

solutions for increasing the capacity 

of power sources in South Africa. It is 

namely ethics, problem solving and 

intellectual capacity, all of which are 

crucial to addressing our society’s 

needs.

As we note the prospects that nuclear 

engineering will bring, they are in 

line with NSBE (SA)’s values which 

embrace employment of better and 

more affordable solutions to meet the 

needs of South Africans. 

Moreover, NSBE (SA) welcomes the 

nuclear power initiative because of 

all the engineering opportunity that 

it will bring to South Africa. These 

    The National Society of Black Engineers of South 
Africa [NSBE (SA)], established in 1995 has yet again 
come to the party to endorse the Nuclear Africa 2014 
Conference with the intention of ensuring that full 
participation of Black Engineers in the mainstream 
economy, wealth creation and distribution is met.

Bridging the

Engineering 
Gap
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the country forward, so as to avoid 

the repetition of the gloomy past 

where the scale of the economy was 

deliberately tilted to benefit a selected 

few. NSBE (SA) endorses the Nuclear 

Africa 2014 Conference in order to 

bridge the engineering gap. 

in this regard that NSBE (SA) strongly 

urges the government to pursue a 

high local content agenda, because 

South Africa does have the talent to 

be able to fulfil these demands. We 

believe that with a well-designed 

framework, well forecast ,growth path 

and clearly defined participation from 

high level stakeholders, South Africa 

will be on its way to a better future. 

Notwithstanding this, the government 

and its relevant stakeholders need 

to clearly and urgently articulate a 

timeframe to work towards.

Public participation in the nuclear 

power initiative can be enhanced 

by public awareness. Therefore, as 

the voice of engineers who have 

been previously disadvantaged and 

marginalized, NSBE (SA) extends 

its mandate to call on its members to 

take part in such initiatives that take 

NSBE (SA) President, Mr Caesar Mtetwa
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NNR

Chief Executive Officer at the National Nuclear 
Regulator, Dr Mzubanzi Bismark Tyobeka, heads 
up one of our country’s most vital components 
related to the safety of its citizens.

Nuclear power has been viewed as the modern Pandora’s Box 
of energy demands. Its safety as a utility has been a topic of 
contentious debate and has seen parties arguing for and against 
the use of this powerful form of energy and power supply. 
Looking at the disastrous consequences the world has seen of 
events such as the Chernobyl and Fukushima disasters, both 
proponents for and activists against this form of energy use 
have come to focus their attention on the humanitarian aspect 
of safeguarding citizens. This is exactly what the National 
Nuclear Regulator set out to do since its inception in 1999. 
The entity was formed in terms of Section 3 of the National 
Nuclear Regulator Act, (Act No 47 of 1999) to: “provide 
for the protection of persons, property and the environment 
against nuclear damage through the establishment of safety 
standards and regulatory practices”.

Dr Tyobeka was instated as head of the organisation in 
September 2013 after a rigorous selection process by then 
Minister of Energy Elizabeth Dipuo Peters and the designated 
board of directors. Dr Tyobeka joined the team with a wealth 
of knowledge acquired during his time spent in Vienna serving 
in the division of nuclear power at the International Atomic 
Energy Agency.

Safeguarding Pandora’s Box

National
Nuclear Regulator

Dr Mzubanzi Bismark Tyobeka is a man 
charged with the responsibility of heading up 
one of our country’s most vital components 
related to the safety of its citizens. Overseeing 
the functions and processes of the National 
Nuclear Regulator (NNR), Dr Tyobeka is 
dedicated to ensuring the safe and responsible 
use of this tremendously powerful source of 
power and energy generation.
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He says it is his job to regulate the functions of the Regulator 
in terms of the Act and to report to the board of directors on 
these functions. It includes: “To issue nuclear authorisation 
in accordance with the Act and to complete a report on the 
activities of the Regulator for each financial year in accordance 
with the reporting by the Public Entities Act of 1992.

“It also includes submitting the annual report to the board for 
approval. Like any other CEO of a public entity, each financial 
year after consultation with the board, and after the approval 
of the Minister, I have to publish and distribute a plan of 
action. In terms of the Act again, the CEO of the NNR is an 
accounting officer of the board trusted with the responsibility 
for all money’s received and payments made by, and the assets 
of the NNR.

“So more than anything, my role is to ensure that the NNR 
continues to carry out its mandate in line with international 
best practice,” Dr Tyobeka says. He refers to his leadership 
style as a hybrid of both authoritative and democratic practices.

“I believe that allowing employees to explore their own way 
to achieve objectives is the way to go, but as long as they do 
this within the codes and structures of the organisation. In 
this sense there is enough space for employees to innovate, 
experiment and take calculated risks. As a leader it is very 
important to ensure every employee has his/her role and 
contributions fixed within the larger role of the organisation. 
On the democratic side, I always endeavour to get buy-in 
from the people and this brings about trust, commitment and 
honesty from them,” he says. Dr Tyobeka says this approach 
helps to keep the morale high among the employees, as 
they feel their thoughts and concerns are being taken into 
consideration when it comes to decision-making. “Everybody 
feels like we are one big family and that we have a common 
goal and objective and we will work together to achieve that 
objective. So the mixture of being an authoritative leader and 
also a democratic one seems to be a good habit and works well 
for me,” he comments.

Dr Tyobeka concludes that having a motivated team is one of 
the more challenging aspects faced by a leader in his position.

His leadership style, training and the mentoring offered by 
the organisation and with the high standards of compliance to 
both processes and procedures that are being followed, South 
Africa can rest assure that the team at the NNR remains at the 
top of their game in their efforts to keep the public safe and 
nuclear energy monitored.

According to Dr Tyobeka the NNR started off as a council for 
nuclear safety many years ago, and at that time was not very 
aligned with international conventions that sought to make 
the nuclear regulator independent from nuclear promotional 
activities. In 1999, parliament passed the act and the Council 
for Nuclear Safety was transformed into the National Nuclear 
Regulator.

“The formation of the NNR was a result of the realisation 
that South Africa is a country that uses nuclear energy to 
produce electricity and that it also has sophisticated facilities 
for carrying out nuclear research and development. Further 
realising that such technologies have a potential to cause harm 
to the environment and to property and to individual persons, 
it was decided that it should come under some form of control 
and regulation.

“The NNR’s role is therefore to ensure that such facilities 
are properly regulated by issuing authorisations to operate 
and ensure that nuclear installation licensees and licence 
holders operate strictly according to the conditions of their 
licenses and in line with our regulations and requirements,” 
Dr Tyobeka says.

When asked about the effectiveness of the NNR, Dr Tyobeka 
says South Africa has never experienced any nuclear disasters 
and since complacency is not tolerated, the nuclear safety 
inspectors remain on top of their game to make sure they live 
up to their mandate. This all reflects positively on the role of 
the Regulator, as well as their high level of compliance with 
the conditions of their operating licenses.

According to Dr Tyobeka, as the only country in Africa with a 
nuclear powerplant, South Africa has a big role to play in all 
nuclear-related matters across the continent.

“We take our role very seriously. We are a founding member of 
the Forum for Nuclear Regulatory Bodies in Africa (FNRBA) 
and we continue to empower our following Africans by sharing 
information and experience, as well as through training and 
development. The NNR has over the years hosted, and will 
continue to host, many training events run by the International 
Atomic Agency meant for African nuclear regulators. So we 
take our role as a supreme nuclear regulator entity on the 
continent very seriously,” Dr Tyobeka told Energy Forecast. 

Reflecting on his role, Dr Tyobeka sees it as clearly defined 
and followed as per Section 16 of the National Nuclear 
Regulator’s Act.
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South Africa is exploring the develop-
ment of new nuclear capacity to enable 
economic growth, while meeting Gov-
ernment’s commitment to lowering the 
country’s carbon footprint. Currently, 
South Africa has two nuclear reactors 
generating 5% of its electricity. 

The updated version of the Integrat-
ed Resource Plan (“IRP”) 2010–2030 
anti-cipates that 6600MW less capac-
ity will be required by 2030, which, 
in turn, could enable Government to 
delay its decision on a new nuclear 
build programme. However, the Govern-
ment has indicated that it still holds a 
firm intention to conclude the procure-
ment of future nuclear capacity, with the 
new timeframe allowing for improved 
decision-making processes around what 
would be a significant financial commit-
ment.

On a global scale, the nuclear indus-
try continues to reflect large scale new 
nuclear development, specifically in 
Asia and to a lesser extent in the West. 
There are clear indications that nuclear 
power expansion will continue, especial-
ly in China, India and South Korea, even 
in the wake of the Fukushima nuclear 
disaster. 

with major involvement in the construc-
tion of the Medupi and Kusile power sta-
tions. These power stations, comprising 
12 units of about 800MW each, will rank 
amongst the largest dry-cooled thermal 
power stations in the world. The social 
impact of this new build programme in 
terms of employment is significant, with 
Medupi alone employing some 17 000 
contractors and labourers at its peak. 

A new nuclear build programme could 
significantly contribute towards skills 
development and capacity building; 
research and development, supplier 
development and supply of nuclear 
energy products, creating opportunities 
for many South Africans and encourag-
ing international investment and partici-
pation from foreign nuclear players.  

Murray & Roberts has created employ-
ment, developed skills, applied tech-
nology and delivered infrastructure 
throughout South and Southern Africa 
for more than 110 years. We are a proud 
sponsor of the Nuclear Africa 2014 
Congress and will continue to play a 
pivotal part in the South Africa’s in-
frastructure development by encourag-
ing the partnerships needed to rapidly 
advance the nuclear power programme.

Energy is a driver of opportunity and 
clean, safe and affordable energy is es-
sential for the future prosperity of South 
Africa. Nuclear power could be a critical 
part of the energy mix required for the 
country’s growth and upliftment.

Murray & Roberts has some of the best 
local energy capability through its ex-
perience in constructing much of South 
Africa’s existing power station infra-
structure over the past 50 years.  The 
Group developed extensive nuclear 
capabilities through its participation in 
South Africa’s past nuclear  projects, 
including the design and build of the 
Pelindaba Nuclear Facility  outside Pre-
toria and the construction of the Koe-
berg Nuclear Power Station in Cape 
Town, providing much of Cape Town’s 
power from its two 900MW units. Koe-
berg is currently the only commercial 
nuclear power station in the country, 
and on the  African continent. Mur-
ray & Roberts also completed various 
studies into the Pebble Bed Modular 
Reactor (PBMR).

In terms of the broader energy theme, 
Murray & Roberts is playing a pivotal 
role in the development of South Af-
rica’s new power station infrastructure 

M u r r a y  &  R o b e r t s

Demand for electricity in South Africa has increased progressively over several 
years. This trend is placing significant pressure on existing power infrastructure 
and it highlights the need for sustainable, alternative sources of energy. 

Clean, safe and affordable

essent ia l  for  the fu ture prosper i ty 
o f  South Afr ica
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Murray & Roberts Client Service
Tel: +27(011) 456-1144
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Clean, safe and affordable energy is essential for 
the future prosperity of South Africa.

South Africa is exploring the development of new 
nuclear capacity to enable economic growth while 
meeting Government’s commitment to lowering 
the country’s carbon footprint.

Murray & Roberts has developed extensive 
nuclear capabilities through its participation in 
South Africa’s major nuclear power generation 
projects. 

Nuclear power is an essential part of the energy 
mix required for our country’s growth and 
upliftment.  

Murray & Roberts is a proudly South African 
company with proven skills and capabilities to 
deliver nuclear infrastructure enabling sustainable 
economic and social development in South Africa.
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S A M I N C O

Saminco designs and manufactures solid 
state electric vehicle traction controllers 
powered by Batteries, Diesel-Hybrid, 
Fuel Cells and Power Centers. Our 
controllers are used in fuel cell and 
hybrid electric buses, automobiles, light 
rail vehicles and underground mining. 
Saminco also designs and manufactures 
Variable Frequency Drives and Systems 
for use on conveyor belts, feeder 
breakers, fans and pumps. 

These controls are offered from 
fractional kW through 1500 kW and at 
voltages from 208-1050VAC. We have 
customers located in Africa, North 
America, Europe, Asia, South America 
and Australia. We have factory trained 
technicians in South Africa, North 
America and Asia.

  “Our track record of successful projects 
arises from our policy of understanding 
our customers’ requirements and then 
exceeding their expectations.”
         Bonne Posma

Bonne Posma: CEO Saminco

allow variable speed operation of 3 
phase AC machines over a power range 
from 0.5kW through 2500kW.

At Saminco, we have excellent in-house 
test facilities and 500 kVA of available 
power for testing drives up to 500 kW. 
Manufacturing and assembly is done at 
our Boksburg, South Africa facility with 
the capacity to deliver production of 
several hundred units per month.

We have strong R&D capabilities and are 
presently building Variable Frequency 
Drives for AC motors , as well as for 
shunt, series and brushless DC motors, 
induction motors, induction generators, 
and diesel-electric vehicle traction drives 
up to 500HP. Our AC VFD controllers 
are all proximity detection ready.

The principal shareholder of Saminco is 
Bonne W. Posma, who has over 40 years 
of experience with the solid state control 
of AC and DC motors. Founded in June 
1992, Saminco has been operating 
in South Africa since 2009 with our 
Boksburg office opening in 2012.

Saminco employs over 150 people at 
multiple locations in South Africa and 
North America. Saminco has over 20 
years experience in building traction 
drives and has manufactured well over 
5,000 AC/DC and DC/DC controllers 
for underground mining vehicles. These 
include systems ranging in power from 
5 kW to 2500 kW and operating from 
230V AC to 1000V AC or 80V DC 
to over 600V DC supplies. Saminco 
manufactures DC/AC converters to 

SAMINCO
A History and Overview of

OUR MISSION:
“To  Create Delighted Customers by Providing Exceptional Products and Service”



 
 
 

Phone: 
011 397 6026 

 
FAX: 

086 623 5987 
  
 
 
 

South Africa 
Service Office: 

 
Unit F1  

Palisades Business Park 
39 Kelly Road 

Boksburg 1459 
 

Controls You Can Count On 
  STARTERS:   Belt starter Boxes, Fan Starters, Pump Stations, Feeders 

         DRIVES:   Fan Controls, Pump Controls, Belt Drives, Feeder Breakers 

      MOTORS:   240V to 13.8kW through 25,000 HP 

www.samincoinc.com 

Available in water-cooled, pipe-ventilated and explosion -proof 

Up to 15,000 kW / Up to 13.2 kV (50/60Hz) 

TEFC, TEAAC, TEAO, ODP, WPI, WPII 

IEC AND NEMA 

Class F or H 

Belt Starter Boxes 
230V - 1000V 

2.3 kV - 15 kV 
Soft Starters 

230V - 1000V 
Starter Modules 

230V - 1000V 
Starter Packages 

230V - 600V 
Outdoor VFD 

2.3 kV - 15 kV 
VFD Systems 

230V - 1000V 
 

Saminco (Pty) Ltd 
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This proves the tested reliance on nuclear 
energy as additional baseload power 
generation for the country.  South Africa 
was one of the first countries to publicly 
declare its stance on peaceful nuclear 
energy use for power generation in Africa.  
With the approval on 9600MW worth 
of nuclear power by the president of the 
republic during his State of the Nation 
Address last month, the burden of power 
shortage will be a thing of the past. 

Today nuclear power is the only source of 
energy that meets all the challenges of a 
rapidly developing world. Nuclear power 
is unique because of the significantly low 
cost of electricity generated by it. That is 
why nuclear power plants may well feed 
the energy-hungry regions as well as 
provide for significant electricity exporting 
potential. Another proven advantage 
of nuclear power is its environmental 
friendliness. 

NPP’s do not emit any harmful substances 
in the atmosphere during their operation 
and they are totally free of the greenhouse 
gas emission. The main advantage of 
nuclear power is the unique and large-
scale impact it has on social and economic 
development of the whole country.

Nuclear power is much more than just 
energy. When a country goes with nuclear, 

   With the recent spike in electricity emergency declarations in South Africa, 
the need for additional baseload power has become a matter of urgency.  
Nearly eighty percent of electricity generated in South Africa is through coal-
fired power stations.  Koeberg Power Station, based in Western Cape, with a 
net output of 1,830MW accounts for about five percent to the total power grid, 
which in relevant terms means it powers the whole of Cape Town. 

Rusatom International Network

Rosatom’s activities in Africa are based on 
the following two principles; projects must 
be mutually beneficial and must contribute 
to the development of local socio-
economic sectors. Rosatom provides an 
integrated solution for emerging countries 
in which energy solution of generation III+ 
construction itself (with unique balance 
of active and passive safety systems) 
combines with our key operating principles 
- job creation, attracting international 
investments, infrastructure development 
and general social responsibility. 

The advantages on nuclear among other 
things are the procurement of local 
suppliers to partner with Rosatom. 
This will have a powerful impact to 
the development of local businesses 
contributing to the country’s economy 
and international investment which will 
boost the country’s GDP. This increases 
the competitiveness of energy intensive 
industries in the country. 

Strategic partnership with Rosatom 
will allow South Africa to reestablish 
nuclear industry not only using previous 
experience but also by implementing new 
innovative technologies which will serve 
the cause of South Africa and people in the 
nearest century.

it is stimulating development of local 
industry, including civil construction and 
equipment manufacturing competencies. 
Development of nuclear power provides 
for creation of a large number of jobs 
– both on construction and operation 
stages – and these are also jobs created 
in related areas, not only at the actual 
NPP site. Another important aspect is 
encouraging the development of sciences 
and education, as nuclear power is high 
technology, which requires qualified staff 
and strong scientific base. For some of 
countries, “nuclear” status would not only 
mean their own energy security, but also 
set conditions for change of their regional 
status and influence of the country mainly 
due to an opportunity of electricity export 
to neighbouring countries. 

All in all, nuclear power plays a role of 
a certain driver for active development 
in other spheres of economy and social 
infrastructure.

Rosatom, being a responsible vendor is 
intensively developing cooperation with 
African countries. The company already 
has own history of cooperation with Africa 
in nuclear sphere. With the Republic of 
South Africa cooperation is the most 
lasting and dates back to 1995 with the 
supply of enriched uranium supplies for 
the Koeberg Power Station in Cape Town.

Nuclear  Clar i f ied: Africa      Why 
needs Nuclear
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VVER-1200 is a serial gen3+ pressurised water reactor developed by Rosatom. VVER-1200 
is the latest evolution in a long line of VVER plant designs. Basing on reference 
technologies it is considered as the evolutionary continuation of VVER-440 and 
VVER-1000 reactor designs. A total of 67 power units with VVER reactors have been 
constructed all  over the world. At present 54 VVER reactors are being operated in Russia, 
Ukraine, Armenia, Finland, Bulgaria, Hungary, Czech Republic, Slovakia, Iran and China.

for iOS

Browse in APP Store for 
ROSATOM VVER-1200 
or scan the QR-CODE:

Browse in Google Play for 
ROSATOM VVER-1200 or 
scan the QR-CODE:

for Android

Most attractive characteristics of Rosatom’s 
Augmented Reality VVER 1200 model:

 •  presents a two-unit NPP of a serial VVER 1200
 •  it combines real and virtual interactive 3D visuals
 •  VVER-1200 safety concept is based on defence -in-depth principle
   adopted throughout the world
 •  allows user to enter and interact with synthetic environments
 •  allows for a digitally enhanced view of the real world

Download 
      

application

on your device and 
explore the latest 

Russian Nuclear Power 
Plant design in....    

AUGMENTED REALITY!

Rosatom 
VVER -1200



COMMITTED TO ADVANCING NUCLEAR 
TECHNOLOGY IN A PROFESSIONAL MANNER TO 
THE HIGHEST STANDARDS OF SAFETY AND 
INTEGRITY FOR THE BENEFIT OF ALL THE PEOPLE 
OF SOUTH AFRICA.

 

The Nuclear Industry Association of South Africa (NIASA) serves multiple 

functions in the advancement of nuclear technology.  NIASA projects 

South African industry capability to government, local authorities and 

to diverse branches of commerce and industry.  The Association is also 

available to answer questions about nuclear power, whether they are 

industrial queries concerning entry into the market place, or general 

interest questions from the public. NIASA organises study groups, 

meetings, professional industrial investigations and surveys aimed at 

enhancing competence and advancement in the nuclear realm.

 

South Africa has a powerful industrial base which has been harnessed to achieve a wide range of industrial 

endeavours covering a spectrum from mining to oil and gas, harbour construction, steel production and 

the fabrication of industrial assemblies. This impressive industrial spread of capability is available to be 

integrated into a large scale nuclear power construction industry, with export potential.

The government has announced the construction of an additional 9 600 MW of nuclear power. 

This figure represents three power stations. NIASA looks forward to involving 

South African industry in this exciting challenge. In the development and 

construction, there will be considerable interaction with international nuclear power 

companies, many of whom are already active in South Africa.

NUCLEAR POWER WILL PROVIDE A RELIABLE 
ELECTRICITY SUPPLY WHICH IS SECURE, 
ENDURING AND AFFORDABLE.

South Africa has been operating in the field of nuclear technology for over 

60 years, and has operated a nuclear power station for over a quarter of a 

century.  We are not new in the nuclear field. In fact South Africa is one of 

the oldest nuclear countries in the world.  We have experience and 

are proud of our international nuclear credibility.

Knox Msebenzi, MD: NIASA, 011 061 5000, knox.msebenzi@vdw.co.za, www.niasa.co.za



fact file #6 - nuclear energy
in healthcare

Nuclear medicines from Necsa’s Pelindaba site
have contributed to improving, and in many cases
saving, millions of lives globally.

Another example of Beneficial, Economical, Safe
Technological practices at Necsa.

Tel: 012 305 4911
E-mail: communication@necsa.co.za
Web: www.necsa.co.za
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Resonant Nuclear has been involved in 
the South African nuclear industry since 
the inception of the PBMR project and 
subsequently through involvement at 
Necsa, NTP, STL, X-Energy and Paladin 
Energy. Our design processes are tailored 
to the local industry and are compliant 
with the local National Nuclear Regulator 
(NNR) requirements. Resonant Nuclear 
can commit a team of more than 100 
dedicated design engineers, scientists and 
consultants to a project. 

Nuclear Design Experience
Resonant Nuclear personnel and 
consultants have extensive experience 
stemming from the PBMR project, 
SAFARI-1 research reactor, DIPR, LEU 
Fuel and Target Plate Manufacturing 
Facility, STL, Langer Heinrich mine and 
Necsa’s nuclear and radiation facilities 
as well as collaborative projects with 
international experts in the development 
of IAEA standards and guidance.

Our in-house design and engineering 
expertise spans the nuclear fuel cycle 
facilities, from mining through to 
decommissioning as well as Gen III+ 
and Gen IV nuclear power plants 
and industrial applications of nuclear 
generated process heat.

Nuclear Designers Forum
During previous nuclear projects working 
with multi-company design teams it 
became apparent that there is no common 
local industry agreement on “good 

Germany, United Kingdom, Saudi Arabia 
and the UAE.

Areas of Expretise
Resonant Nuclear offers a professional 
service to the existing and potential 
nuclear stakeholders in the following 
areas:

Engineering Services
 • Concept to detail design of nuclear  
  and other processing facilities
 • EPCM of nuclear and other  
  processing facilities
 • Third party review and evaluation  
  of  designs
 • Technical support pertaining to  
  plant modifications, inspections,  
  commissioning, optimization, FEA  
  and CFD

Licensing Services
 • Development and/or guidance  
  on nuclear licensing methodologies  
  (roadmap/framework)
 • Safety analyses and assessments  
  supporting the Safety Assessment 
  Report (SAR)
 • Development of the relevant SARs 
  (SSR to decommissioning SAR)
 • Third party review and evaluation 
  of SARs

Support Services
 • Plant asset management (incl. 
  ISI & ISM) and integrity reviews  
  (life extension programmes)
 • Infrastructure development and 
  upgrade and optimisation  
  programmes
 • Construction, assembly and  
  maintenance of SSCs 
 • Monitoring and forensic services  
  (plant parameters and plant  
  functions)
 • Technical and financial studies and 
  business case development

engineering practice”, specifically within 
the local nuclear licensing framework. In 
order to address such challenges, a forum 
has been established, which is hosted and 
moderated by Resonant Nuclear.  Please 
refer to www.nucleardesign.org for 
additional information.

Resonant Group
The Resonant Group is a multi-
disciplinary and multi-skilled design and 
engineering group of companies, covering 
most of the engineering disciplines and 
has experience in all life-cycle phases of 
a project.  

The Group has vast experience in project, 
quality and configuration management 
and engineering design and construction 
of facilities in the nuclear, petrochemical, 
energy, utilities, space, ferroalloy, mining 
and other industries. 

The Resonant Group consists of the 
following companies:
 • Resonant Automation (Pty) Ltd
 • Resonant Environmental 
  Technologies (Pty) Ltd
 • Resonant Industrial (Pty) Ltd
 • Resonant Nuclear (Pty) Ltd
 • Resonant Solutions (Pty) Ltd

The Group offers professional engineer-
ing services in the following engineering 
disciplines:
 • Nuclear Engineering
 • Process Engineering
 • Mechanical Engineering
 • Civil Engineering
 • Electrical Engineering
 • Control & Instrumentation
  Engineering
 • HVAC Design

International Presence
Resonant has completed a number of 
projects for international clients including 
Russia, Korea, China, Chile, Norway, 
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Resonant
   Nuclear (Pty) Ltd
  Resonant Nuclear (Pty) Ltd 
is a local design company 
that is actively participating 
in the engineering design of 
nuclear and other processing 
facilities in national and 
international markets.
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For additional information, 
please contact Resonant Nuclear at:

• Physical address of main office: 
 Offices 7-12 Uitzicht Office Park, Bellingham Street 2
 Centurion
    
• Contact person: 
 Pierre van Deventer, Tel: +27 12 665 0990, 
 Mobile: +27 82 451 4185, Email: pierre@resonant.co.za 
 Or visit the company website at: http://www.resonant.co.za 

Pelindaba Analytical Labs

We offer affordable, trustworthy, quality chemical analytical results delivered on time by the PAL team. 
Our well trained and competent analysts work according to the SANAS ISO/IEC 17025 accredited 
quality system, in well-equipped NNR licensed laboratories. Contact our scientists to assist and advise 
you on how we can meet your analytical requirements.

Dave Hudson-Lamb:
+27 12 305 4126
+27 82 809 5631
dave.hudsonlamb@necsa.co.za

Francois van Straten:
+27 12 305 4549
+27 83 212 1895
francois.vanstraten@necsa.co.za

T T

C C

E E

SANAS Accredited Testing Laboratory T0168 • NNR Licensed Laboratory NIL-40

Available Services Examples
• Trace to ultra-trace element analysis 

(% to ppt)
• Gas analysis
• Water analysis (process, waste, surface, 

drinking, etc.)
• Environmental and personnel monitoring

Application Examples
• Isotopes and elements of uranium and in 

uranium matrix
• Greenhouse gases and process monitoring
• Only ISO/IEC 17025 accredited laboratory for 

ultra trace uranium analysis in H2O in RSA
• Uranium, heavy metals in urine, stack monitoring

Contact us and arrange to visit our laboratories.

www.necsa.co.za/Products-and-Services/Analytical-and-Calibration-Lab ServicesW
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When Westinghouse learned about this 
project, it immediately realized its value 
for South Africa and especially for the 
most vulnerable, the orphans diagnosed 
with human immunodeficiency virus/
acquired immunodeficiency syndrome 
(HIV/AIDS). 

Previously this child care centre 
operated without any connection to the 
electricity grid. It relied on a power 
generator for warm water and to prepare 
meals. With the help of Westinghouse, 
the child care centre building will be 
connected to the power grid and the 
children will enjoy the same comforts 
that people often take for granted. 

The agreement was signed in February 
2014 in Johannesburg with the Sprinkle 
Trust that manages the child care 
centre’s affairs in South Africa. The 
agreement marks the continuation of 

   Westinghouse Electric Company signed an agreement 
with Sprinkle vzw to support a South African rural child 
care centre close to the Drakensberg Ukhahlamba National 
Park. Westinghouse is providing the necessary funding to 
connect the child care centre to the national electricity 
grid, operated by Eskom, as well as to cover the costs of the 
monthly power consumption. 

United Kingdom and the United States.
Recently, Westinghouse Electric Com-
pany in Belgium and South Africa 
signed an agreement with Necsa and 
the Sebata Group to investigate and 
cooperate in the development of local 
engineering and fabrication capabilities 
for nuclear applications. 

Westinghouse remains committed to 
play an active role in the electricity 
generation in South Africa, building 
on its localization efforts through a 
network of industrial partners, some 
of which may become partners in the 
global supply chain for the AP1000® 
nuclear power plant fleet.

Read the full story at 
http://www.prweb.com/releases/2014/03/
prweb11665968.htm

Westinghouse’s commitment to the 
South African community through 
its local offices in Cape Town and 
Centurion. 

Westinghouse has been active in South 
Africa’s nuclear industry, mainly 
through support to the Koeberg Nuclear 
Power Station, since the 1990s, and 
is at the origin of the nuclear fleet 
technology in South Africa -- its two 
reactors are Westinghouse-licensed. 
Westinghouse’s main localization drive 
started in 2007 when it acquired IST 
Nuclear (Pty) Ltd, now operating as 
Westinghouse Electric South Africa 
(Pty) Ltd. 

From offices in Cape Town and 
Centurion, Westinghouse supports 
Eskom’s Koeberg facilities, Necsa, 
other local nuclear industry partners and 
projects in China, France, Germany, the 

Westinghouse connects

to Electricity Grid

RURAL 
     CENTRE
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NO COMPANY IS
MORE FOCUSED 
ON ADVANCED NUCLEAR

Westinghouse AP1000®  plant under construction in Sanmen, China

www.westinghousenuclear.com

PLANT TECHNOLOGY
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Nuclear Waste 
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For our immediate discussion nuclear radiation exists in three 
forms, alpha, beta and gamma. Alpha radiation consists of 
large particles, beta is small particles, actually fast electrons, 
and gamma is plain energy waves like x-rays but with a 
shorter wavelength. Alphas do not penetrate much and are 
stopped by a person’s clothes; betas would be stopped by 
your wallet, while gammas will go right through a person, 
including the bottle of whisky clutched to your chest!

Although gammas are so penetrating they can actually, in 
effect, be “switched off” in the sense that because they are 
like a radio signal, if the source is put in a lead box with the 
lid on, then the beam is stopped and essentially gone. So a 
gamma source in a lead box in the corner of your lounge will 
not worry you at all, as you sip your scotch-on-the-rocks. Any 
material that is radioactive is obviously a conglomeration of 
atoms, and what happens is that one by one the atoms “decay” 
by shooting out nuclear radiation in the form of an alpha, a 
beta, or gamma radiation particle. If an atom shoots out an 
alpha, for example, such an action only happens once then 
the atom is said to have “decayed.”

How long it takes for an atom to decay can vary from a 
fraction of a second to many thousands of years. It is this 
statistical probabilistic property that defines “long half life” 
or “short half life” radioactive materials. In any radiation-

   If you pour a couple of litres of petrol 
on your head and then strike a match you 
will produce an impressive fireball that 
will probably kill you. If you drink two 
or three whole bottles of whisky in one 
evening, the amber gold will probably kill 
you too. Taking twenty sleeping pills to 
get a good night’s sleep will probably give 
you a permanent sleep. So petrol, whisky 
and sleeping pills can kill! So let’s lobby 
government to ban these products, or is 
that maybe a hasty response?

Maybe a lot of people won’t lose any sleep over the banning 
of sleeping pills, but petrol and whisky … Imagine having no 
whisky to drink when the petrol price goes up, or no petrol to 
ride to the pub when the whisky price goes up!

These substances can definitely kill people but generally speaking 
they are well managed - people don’t strike matches near open 
petrol, and they don’t often down-down whole bottles of whisky. 
Nuclear radiation can also kill you, just like whisky or petrol. But 
if people are sensible, and manage nuclear radiation correctly it 
is no more dangerous than the pungent fluids.

NUCLEAR 
        WASTE 

- how dangerous is it?
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Nuclear Waste

related process such as a nuclear reactor operating, or 
a nuclear medicine unit in a hospital, the production of 
waste will result. Some of that waste will be radioactive. 
Nuclear radiation is an actual property of an atom so you 
cannot neutralize it by mixing it with a chemical or burning 
it. If you burn radioactive material you just end up with 
radioactive smoke!

Radioactive waste therefore needs to be sealed in containers 
and kept away from people, just like you keep naked flames 
away from petrol. Some nuclear waste can be stuff so mild 
that you can carry it around in your lunch box with no 
problem; this waste is typically gloves, tissues and cotton 
swabs from hospitals that were used in the nuclear medicine 
department. Most nuclear waste is of this type. But there 
is also the really dangerous deadly stuff like a hot spent 
nuclear fuel element that gets taken out of a nuclear reactor 
core, after it has sat there for a couple of years producing 
nuclear energy. You can fit half a dozen to fifty of these 
elements in the back of a truck depending on the type of 
nuclear reactor. But you could not drive the truck because 
the radiation would kill you before you could even open the 
driver’s door. That is why they don’t carry these sorts of 
things in ordinary trucks. High level nuclear waste would 
only be carried in custom-designed vehicles.

People who deal with nuclear waste know what they are 
doing, and the whole process is all handled in a very 
professional way. Really radioactive stuff, like a spent 
fuel element, is kept screened in a secure place, like 
underground, or under water. A few metres of water stops 
all the radiation, so at nuclear power stations the spent fuel 
elements are typically temporarily stored in “swimming 
pool” tanks. One huge advantage of nuclear waste is that 
there is so little of it. A year’s worth of high-level nuclear 
waste, from a power station like Koeberg, will fit into an 
ordinary household swimming pool. It is therefore easy to 
handle and to track. Unlike poison chemicals you can’t lose 
nuclear waste, because it is radioactive. The fact that it is 
active means that it is constantly broadcasting its position, 
like having a satellite tracker on your car. Even a rice-grain 
size piece of nuclear material can be found easily because it 
bleeps like a cricket in the grass.

It is instructive to ponder the volumes of nuclear waste. 
If a typical family of four used only nuclear generated 
electricity over a biblical lifetime of three score and ten 
years, which is a 70 year period, the family would produce 
about 2 kilograms of high level nuclear waste which is 

about the size of an orange. For a town of 100 000 families, 
or about 400 000 people, 70 years worth of nuclear waste 
will fit into a garden shed.

Nuclear wastes are 3,5 million times smaller in volume than 
fossil fuel wastes resulting from the production of the same 
amount of electricity. Also, the high-level wastes, which 
actually make up 99% of the total radiation hazard, are only 
1% of the volume. Nuclear waste is the first type of waste 
in the history of mankind that can be completely removed 
from the biosphere.

Technologically speaking the long-term storage of high-
level nuclear waste is not a problem. It can easily be kept 
in underground vaults. It is the public politics of nuclear 
waste that keeps newspapers telling the public that there is 
no solution to the nuclear waste problem.

One last point that needs mention is the difference between 
radiation and contamination. All that contamination is, is 
mobile radiation. A block of metal can be radioactive, and it 
just sits there squirting out its radiation as its radioactivity 
decays away to nothing in due course, whether it be minutes 
or thousands of years.

But if you take a file and file the metal block into filings 
you get a pile of radioactive metal filings. If you then step 
on the pile of filings and walk away your foot print will 
leave some filings in each step as you walk. In effect you 
will leave a radioactive trail of footprints and your shoe 
will be radioactive too. This is termed ‘contamination’, 
which is the action of spreading radioactive bits here, 
there and everywhere. The primary danger of radioactive 
contamination is that you can swallow it or breathe it into 
your lungs. If you take a deep breath, with the effort of 
removing your shoes, a bit of radioactive filing could end 
up stuck in your lung for years.

Long term radiation at that one point in the lung could 
induce cancer to start there. That is why the nuclear folks 
are so careful to keep all nuclear waste sealed tight in non-
leak containers.

There is negligible risk from well-managed nuclear waste, 
certainly much less than striking a match near a can of 
petrol. So pour yourself a scotch-on-the-rocks and relax.

by Dr Kelvin Kemm: CEO: Nuclear Africa (Pty) Ltd
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Independent Energy Consultant

Pelindaba Enterprises Launch
Mr Phumzile Tshelane CEO: Necsa
Mr Dan Moagi Senior Executive Manager: Pelindaba Enterprises

Networking Break

ROSATOM COCKTAIL FUNCTION
Rosatom: Head of Delegation

Mid-Afternoon Refreshments and Networking
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Programme:  Day 3
10h30 -15h00 Networking Function -  Sunset Boma, Midrand

Programme:  Day 2

SESSION CHAIR: Mr Knox Msebenzi – MD: NIASA

Mr Des Muller
Director: Group Five Nuclear Construction Services

Dr Simon Mull ins
Head of  Department:  iThemba LABS: Gauteng

Prof I tumeleng Mosala
Regional Vice President: Westinghouse Electric South Africa (Pty) Ltd
Mr Attie Ferreira
Marketing / Liaison: Westinghouse Electric South Africa (Pty) Ltd

Dr Dawid Serfontein
Nuclear Engineer:   North West Universi ty

Mid-Morning Refreshments and Networking

Mr Leon Louw
Executive Director: Free Market Foundation

Dr Alex Tsela
CEO: Mzanzi Energy Solutions & Innovations

Information for the Nuclear Industry:
National Research Foundation (NRF) 

NETWORKING BREAK

LUNCH

SESSION CHAIR: Ms Judi Nwokedi – Board Member: NIASA

Ms Ditebogo Kgomo
Chief  Director:  Nuclear Pol icy:   
Department of  Energy

Prof Johan Slabber
Professor in the Department of  Mechanical  and 
Aeronaut ical  Engineer ing:  Universi ty of  Pretor ia

Mid-Afternoon Refreshments and Networking

Mr Rob King
CEO: DCD

Dr Kelvin Kemm
CEO: Nuclear Afr ica (Pty) Ltd

Ms Nelisiwe Magubane  -  DG: Department of Energy
Mr Phumzile Tshelane  -  CEO: Necsa

Morning Refreshments  l   LUNCH: Lamb on the Spit   l   Afternoon Refreshments

Guests of Honour

Move from Boma to Boma to meet friends and to make new ones

Local  support  for  a Nuclear Bui ld 
Program

AMS Nuclear Accelerator Advances 
at  iThemba LABS

The AP1000 Nuclear Fleet :   
Benef i ts of  modular construct ion 
lessons learned

Nuclear Power more Prof i table 
than Coal

Nuclear Economics Paradoxes

When wi l l  the Publ ic Support  
Nuclear?

Funding Students and Learners in 
the Energy Sector

Delegate Discussion

South Afr ica’s Third Party Liabi l i ty  
Regime for Nuclear Damage

Technological  Competency
demonstrated by the PBMR project

Local isat ion:  The Current Chal lenge 
for SA Incorporated

Closing
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19 March 2014

20 March 2014
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