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M i n i s t e r  T i n a  J o e m a t - P e t t e r s s o n

In area, South Africa is approximately the same size as Western 
Europe. The diverse geology of our country is legendary, providing 
a range of precious metals such as gold, platinum, uranium and 
thorium.  We also have major deposits of coal, on which the 
country’s energy base now rests.  Coal provides most of South 
Africa’s electricity, but the coal is situated in the far north east 
of the country. We have a large and expanding population with a 
rapidly expanding middle class.  Some years ago the government 
appreciated that it was necessary for South Africa to aim to double 
its electricity output, to be able to serve the anticipated social 
and industrial demands of the country, in coming decades.  This 
goal of a major expansion of electricity generating capacity was 
articulated by the government.

Strategically we cannot only continue to expand our electricity 
reliance based on coal power stations, which are all clustered in 
the north east, near the coalfields.  We have to produce much more 
large-scale base-load power in the south.  The logical answer is 
to expand our nuclear power capacity, adding to the impressive 
record of three decades of nuclear power production from Koeberg 
Nuclear Power Station, which is near Cape Town. Consequently 
South Africa now has a target of building 9600MW of additional 
nuclear power. We are under no illusions that this is a major 
project, but South Africa is one of the oldest nuclear countries in 
the world, with an enviable record of achievement in the fields of 
nuclear science and engineering.

South African companies worked in collaboration with foreign 
partners, in the construction of Koeberg Nuclear Power Station.  
Our intention is that we approach the new nuclear power build 
in the same manner, a collaboration of parties, domestic and 
international, with the objective of a significant local content 
proportion. A target of 50% localisation in not unrealistic - as 
demonstrated through the incremental localisation targets achieved 
by the Renewable Independent Power Producers Programme.

In striving for the localisation target it will be necessary to aim 
for the export of South African fabricated nuclear components and 
assemblies.  Such assemblies can be exported worldwide, as is done 
currently in the aerospace and motor industries, to name two. Such 
fabrication development can start immediately, to create a South 
African nuclear fabrication platform.  The core skills exist in the 

	 South	 Africa	 is	 a	 large	 country	
geographically	 speaking,	 and	 our	
wonderful	 land	 ranges	 in	 nature	 from	
lush	 natural	 forests	 to	 vast	 savannahs	
and	arid	but	beautiful	desert	regions.	

country and need to be brought together productively.  The South 
African Nuclear Energy Corporation (Necsa) is already exporting 
nuclear components, thereby showing itself to be a pioneer in the 
field. South Africa possesses significant internationally recognised 
technological competence in fields of nuclear technology, plus 
the large scale associated industrial construction and fabrication 
competence required to build nuclear plants. Certainly we 
recognise that we do not have enough trained people, so there are 
currently training programmes underway to train skilled artisans 
plus the required range of technology practitioners who will work 
alongside our international partners.  

Work on the new nuclear power stations actually started some 
years ago, in the sense that detailed scientific study of potential 
nuclear reactor sites has been carried out to stringent international 
standards. The scientific portion of this task has reached 
completion. The whole nuclear power project is on the move, 
and in recent months a range of foreign countries have been 
given the opportunity to present their potential contributions and 
competencies to South African experts.  In-depth exchanges took 
place with adequate time for all issues to be examined. Inter-
Governmental Agreements have been signed with a number of 
those countries with the capacity to build the type of new nuclear 
power plants required for the 9 600 MW as stipulated in Integrated 
Resource Plan 2010. South Africa’s nuclear power future is on 
the move, and will be implemented in an open and transparent 
fashion. The next step is for government to issue the Request for 
Proposals, which will open up the process to all interested parties 
and test the market for the realisation of the true costs of the build.  

Finally, I would like to take this opportunity to wish delegates and 
visitors all the best in the important deliberations at the Nuclear 
Africa 2016 Conference.

Minister Tina Joemat-Pettersson - Dept. of Energy

 

 

 

 

 

 
The newly established Centre for High Resolution Transmission Electron Microscopy 
houses four state-of-the-art electron microscopes including the only atomic resolution 
electron microscope in Africa. 
 
The range of topics and nuclear energy materials characterized include: 
 Neutron irradiation damage in silicon carbide 
 Swift heavy ion impact in Oxide Dispersion Strengthened Steel and ZrN 
 Accident tolerant coatings (ZrTiN and ZrSi) on zircaloy fuel tubes 
 Transport of metallic fission products in TRISO coated particles 
 Laser joining of SiC for nuclear waste storage 
 Removal of uranium and other metals from waste water 
 Stress corrosion cracking of steel in nuclear and coal power plants 
 Refining weldability limits of creep-aged power plant stainless steel 
 Collaboration with eNtsa (NMMU Mechanical Engineering) who developed the 

WeldCore® process (www.Mantacor.co.za) for lifetime assessment of high value, 
high temperature & pressure components.  
 

Tina	Joemat-
						Pettersson

Minister
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The	month	of	March	2016	marks	one	year	since	the	
50th	anniversary	of	Necsa’s	SAFARI-1	Research	
Reactor;	 the	 reactor	 continues	 to	 operate	 safely	
under	 a	 tight	 maintenance	 schedule.	 Some	 new	
exciting	developments	have	been	accomplished	in	
the	operation	and	output	of	 the	 reactor	 since	 its	
last	anniversary.	

SAFARI-1 continues to provide the world with modern scientific 
solutions and it is still committed to enhancing the lives of millions 
of people worldwide, through its nuclear medicine production 
capabilities. Nuclear medicine, produced at SAFARI-1, is used 
in over 10 million medical procedures in more than 60 countries 
every year, saving millions of lives worldwide. 

Necsa has demonstrated very good business capabilities in the 
nuclear medicine industry, we have secured foreign nuclear 
medicine markets through collaborations with many international 
and South African companies, and we hope that during this 
conference we will establish more business ties. The theme 
for this year’s Nuclear Africa Conference is “The Components 
Come Together”; we find it very appropriate to our activities of 
manufacturing nuclear and non-nuclear industrial components 
and we see it as an opportunity to once again engage with 
experts from various industry sectors. Just as we have conquered 
the nuclear medicine industry, we would now like to grow our 
presence in foreign countries through the manufacturing and 
export of power generation components.

The biggest success that Necsa is now seeking to accomplish 
relates to our participation in the global manufacturing industry; 
Pelindaba Enterprises is a division of Necsa that specializes 
in heavy engineering and manufacturing of power generation 
components; it is the only manufacturing organisation in Africa 
that has acquired the ASME III Nuclear Certification. The future of 
large scale components manufacturing holds many opportunities 
for Necsa and the nuclear industry in South Africa. Obviously, 
contributing to South Africa’s energy mix is an important 
factor and we have already started to provide large scale power 
production components to local power stations such as Medupi 
and Kusile and we are ready to explore business beyond our 
shores and our borders. Our participation in the African continent 
is also of the utmost importance and we are building ties with our 
African counterparts for collaborations on training, technology 
sharing and solving power generation challenges.

Looking abroad, we’ve made good progress in an initiative to 
acquire a business base in Belgium which will be our outpost 
for Necsa’s high quality engineering products in Europe. We 

are looking at other opportunities in France and elsewhere to 
make sure we further integrate our production. Exploring export 
business is good for the economy, especially under the country’s 
foreign currency exchange rates, so this is steadily becoming an 
important area of focus.

Apart from Europe, Necsa has a fairly strong business presence in 
other noteworthy locations. We also have a presence in Australia 
and in the Middle East. With government targets now in place, to 
grow the nuclear power contribution to the country’s energy mix, 
we are looking forward to taking this growth as an opportunity to 
further develop our expertise. The nuclear new build will allow 
Necsa to grow and to explore new business ventures offshore, 
thereby establishing our presence all over the world. In terms of 
training and development of specialised skills, we have sent over 
200 of our young candidates to countries such as China and Russia 
where they will acquire skills and knowledge to help set South 
Africa on the trajectory for success. I think it is fair to say that 
Necsa is one of the South African companies on the fringe of some 
very exciting times.

Necsa would like to wish all the local and international Nuclear 
Africa Conference delegates a wonderful experience under the 
African skies at Nt’Shonalanga Valley Resort in Centurion. I hope 
you enjoy the scenery of South Africa’s beautiful horizons, as you 
network and figure out how “The Components Come Together,” 
this time of course in the form of partnerships needed to rapidly 
advance the nuclear power programme in South Africa.

A result is that frequently one sees items in the media which 
show doubt. What also does not help is that international anti-
nuclear organisations are going out of their way to derail the 
South African nuclear power plans. Some of their actions are 
very visible in the media, but many are not; so again the public 
has little idea of the magnitude of the anti-nuclear manoeuvres. 
Anti-nuclear moves are frequently not only about being anti-
nuclear, but are linked to a far deeper philosophy of being anti- 
energy expansion in general. Many of these policies state that 
mankind must slow down worldwide development to ‘save the 
planet’. They use terminology like: ‘conserve’, ‘efficiency’, 
‘adjust lifestyle’, ‘sustainable’, when referring to energy usage, 
and this generally means: learn to get by with less electricity.

The acceleration of nuclear power worldwide is therefore seen 
as a direct contradiction of this philosophy of reducing total 
electricity consumption, so leading to a perceived simpler 
lifestyle, supposedly more in harmony with nature. Southern 
African success and progress in nuclear power is therefore 
viewed in an international context. The anti-nuclear lobby view 
South African nuclear progress as a setback for their world 
efforts to put the brakes on electricity consumption.

South Africa plans to double electricity consumption in the 
next two to three decades. For most African countries they need 
to double electricity consumption much faster than that.

	 The	 nuclear	 power	 programme	 in	
South	Africa	is	making	progress.	In	fact	
a	great	deal	of	progress	has	been	made,	
but	this	is	not	always	very	evident	to	the	
public.

It is therefore particularly important for the South African 
public to be informed concerning nuclear power. For any 
democratic government, public opinion is very important. It 
can help, or hinder progress.

Public information is not at all as easy as it first may appear. 
Albert Einstein famously pointed out that it is only possible 
to simplify science so far, before the explanation turns into 
nonsense. This is something like saying: “explain how the 
human brain works, but don’t use more than two pages.” Then 
when someone attempts to do this, a horde of people jump on 
him pointing out that he didn’t explain something adequately 
or that something was left out, or that a non-scientific term was 
used…and so it goes. As a result, many scientists and engineers 
avoid tackling the issue, and so the public accuses them of 
secrecy and refusing to divulge details.

If one expands this theme to the entire construction of a nuclear 
power plant then issues like economics, finance, law, and 
sociology come into play, leading to an even more complex 
situation. People confuse ‘cost’ with ‘price’, and confuse 
capital cost of construction with the final price of delivered 
electricity. They don’t understand localisation, or international 
collaboration, or how the world nuclear family operates now.

When one talks of ‘the public’ it is also not only the general 
man-in-the-street, but also includes significant business and 
industrial leaders, plus other significant decisions makers who 
need to feel secure in the decisions which are made. Nuclear 
power, internationally, therefore carries this extra burden of 
having to portray a giant leap in technology for all mankind, 
to the wider public in such a way that there is confident 
acceptance. Galileo, Darwin, Newton and Einstein also faced 
very similar challenges.
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D r  H e l m i t  E n g e l b r e c h t

	 Energy	 fuels	nearly	every	aspect	of	de-
velopment,	 from	 raising	 living	 standards	
to	 improving	 health	 care	 and	 increasing	
agricultural	development.

Many countries, including some in Africa, rely on or are 
considering nuclear power to meet their growing energy 
needs. Other reasons for continued interest in nuclear power 
include climate change mitigation commitments, volatile 
fossil fuel prices and energy security.

Nuclear power is used by 30 countries today. A similar number 
of countries are considering, planning or actively working to 
include it in their energy mix. The IAEA does not influence 
countries’ decisions. But if they decide to embark on nuclear 
power programme, we help them do it in a safe, secure and 
sustainable manner. 

Embarking on a nuclear power programme is a major 
undertaking that requires careful planning, preparation 
and investment in time, institutions and human resources. 
It is a long-term national commitment that requires strong 
leadership. Our Integrated Nuclear Infrastructure Review 
(INIR) missions help countries assess their readiness for 
a nuclear power programme. Last year we completed INIR 
missions in Kenya, Morocco and Nigeria. 

In the coming months we plan to have INIR missions 
to Kazakhstan and Malaysia and follow-up missions to 
Bangladesh and Poland. In early 2017 we plan to conduct 
INIR mission in Ghana.

Nuclear Africa 2016 Conference promises to provide a forum 
for valuable exchange of information, experience and best 
practices. I am pleased to be part of that forum on behalf of 
the IAEA.

Message from 

Mr	Mikhail		 	 	
				Chudakov

Mr	Mikhail	Chudakov
Deputy Director General
Head of the Department of Nuclear Energy

	 Access	 to	 electricity	 is	 needed	 for	
economic	growth	and	a	decent	standard	of	
living.	 This	 need	 has	 fuelled	 a	 relentless	
increase	 in	global	electricity	demand	 that	
will	continue.

That increase will be focussed on countries where populations 
and economies are growing, such as here in the continent of 
Africa.
 
Nuclear energy must play a growing role in meeting future 
demand, because we need reliable and affordable electricity 
supplies that are generated without producing the air pollution 
that chokes our skies today, and produce the carbon emissions 
that threaten our future climate.

South Africa has been a pioneer of nuclear energy. With 
decades of experience in uranium mining, conversion, 
enrichment, fuel fabrication and reactor operations, South 
Africa stands ready to lead the way in the development of 
nuclear energy in Africa.

Important to South Africa’s success has been the partnerships 
it has formed with companies in the nuclear industry from 
around the world, and such partnerships will continue to be 
important in the future. The World Nuclear Association would 
be pleased to help you meet your nuclear energy goals.
 
We compliment you on your ambition to create a strong 
electricity infrastructure. Nuclear will be a big player in 
providing South Africa with a secure, reliable, affordable and 
environmentally clean source of energy.

Message from 
Dr	Helmut			
		Engelbrecht

Dr	Helmut	Engelbrecht:	
Incoming Chair of the Board of Management

World Nuclear Association



There has been a great deal of discussion around Africa’s 
nuclear challenges among the members of the global nuclear 
community. Today, only about a quarter of the continent’s 
population has access to electricity, while the economy has 
lost billions of dollars due to the energy shortfall. The Nuclear 
Africa conference offers global and local nuclear players the 
perfect platform to highlight Africa’s energy agenda and the 
potential of nuclear power.

The African continent is in dire need of a clean and reliable 
energy source in order to unlock its full potential. Nuclear 
power can provide Africa with energy for three generations 
to come and reward its population with a new, far more 
comfortable standard of living. It is capable of saving millions 
of lives with the help of nuclear medicine, boost agriculture 
by means of seed irradiation and foster economic growth, not 
to mention provide millions of cubic meters of potable water 
through desalination systems. 

With a reliable base load source, Africa-based industries and 
manufacturing sectors will gain a competitive edge, bringing 
about even higher levels of GDP growth than initially 
anticipated.

It	 is	 my	 great	 honor	 to	 welcome	 all	
participants	to	the	prestigious	Nuclear	
Africa	conference.

Rather than being a short-term project, the construction 
of a nuclear power plant will mark the beginning of the 
development of a full-scale nuclear cluster, which will promote 
industrialization and create jobs for several generations of 
Africans. By way of example, our initial estimate is that the 
nuclear new build in South Africa will result in over 10,000 direct 
jobs, a profit of some USD 48.3 billion for local businesses, and 
USD 52.5 billion of tax proceeds to the country’s budget.

Rosatom, being the world leader in constructing NPPs around 
the globe – 34 in total – is ready to assist Africa in implementing 
nuclear power projects. It is also willing to offer solutions in 
nuclear medicine, desalination systems, and nuclear technology 
applications in agriculture. 

I find it symbolic that 55 years after the Egyptian Experimental 
Training Research Reactor-1 (ETRR-1) was built, Russia is 
preparing a contract to build a full-scale and technologically 
innovative nuclear power station in El Dabaa with our Egyptian 
counterparts. It will become the second nuclear power station 
on the continent and hopefully, we will see many more nuclear 
facilities, both energy-generating and of research and scientific 
nature, built in the last and greatest economic frontier of the 
world.

I am confident that our joint efforts will result in new nuclear 
projects on the continent. I wish all participants the best in their 
endeavors.

Message from 
Mr	Viktor				
			Polikarpov

Mr	Viktor	Polikarpov
Regional Vice – President
Sub-Saharan Africa , Rosatom 
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SUSTAINABLE DEVELOPMENT

ENERGY SUPPLY
Nuclear energy provides about 11% 

of the world’s electricity.  
ROSATOM today implements projects 

to construct 38 nuclear power units 
worldwide, which will provide stable 

electricity supply at a�ordable prices.

ENVIRONMENTAL 
PROTECTION
Nuclear generation provides 25-30 times less GHG 
emissions than coal- or oil-fired power plants.

 NPPs constructed worldwide by ROSATOM over 
the past  60 years have helped to avoid more than 
15 thousand million tonnes of CO2 emissions.

HEALTHCARE 

DEMOGRAPHICAL 
CHALLENGES

ECONOMIC
CHALLENGES

A national nuclear build programme 
is a powerful driver for a country’s 

socio-economic development.
Based on ROSATOM’s research, one dollar 

invested in nuclear energy may create a multiplier 
e�ect of seven dollars in related industries.

INNOVATIVE 
DEVELOPMENT 
Nuclear energy is a high-tech segment, 
which boosts R&D activities in many areas. 
ROSATOM spends about 4.5% of its 
revenue on R&D activities.

90% of all cancer-detection procedures are 
performed with the use of radioisotopes.
ROSATOM is one of the world’s major 
radioisotope suppliers.

FOOD SUPPLY
25% of the global food

supply is harmed 
by bacteria and insects. 

ROSATOM o�ers irradiation 
solutions that help  preserve 

foods and improve crop.

WATER SUPPLY 
1 out of 5 people in the world 
have no access to potable water.
ROSATOM is a pioneer in
nuclear desalination, o�ering 
integrated solutions in this sphere.

The Earth’s population is expected to rise 
to an estimated 8 billion people by 2030.
Nuclear technologies can contribute 
greatly to the well-being of the coming 
generations.

EMPLOYMENT
One NPP construction project 

can create about 70 000 new jobs 
in related industries.

 ROSATOM is committed 
to local personnel development 

in the countries of its operations.

TRADE &
TRANSPORT

Nuclear energy powers icebreakers 
and paves the way for more 

cost-efficient maritime travels. 
ROSATOM’s nuclear icebreakers 

fleet makes possible the year-round 
Arctic navigation.

ROSATOM International Network 
(a ROSATOM Corporation subsidiary)

Driven by a challenge
The atom is more than just energy. It is a unique tool that is able to deal with the most fundamental challenges 

facing humanity. ROSATOM Corporation with its 350 enterprises has 70 years of continuous experience 
in taking up such challenges all around the globe.



ROSATOM is the only company in the world able to offer the 
complete nuclear power cycle, which ranges from the supply 
of nuclear fuel to nuclear power plant (NPP) construction and 
operation, and from nuclear medicine to reprocessing of spent 
fuel, as well as technologies for the safe storage of nuclear 
waste and finally the decommissioning of NPPs.

We at Rosatom strive for excellence, not only in the technology 
that we have perfected over decades but also in the manner in 
which we operate across the globe. We have for this reason 
shifted our approach on the international market and aspire 
to provide our customers for the construction and operation 
of nuclear power plants with the most competitive, most 
effective and most efficient solutions. 

We don’t just want this, it’s a part of our global strategy. 
Our ultimate goal is to provide tailor made solutions to our 
customers in order to reduce the cost of producing one KWh of 
electricity. The fact that the company is vertically integrated 
means we are able to control every aspects of the value chain 
which allows us to do this.

At Rosatom we take great care when approaching potential 
markets, we do the necessary research to best understand 
the individual markets and the challenges that they face, 
we understand that a solution that works in Europe may not 
necessarily work in Africa. Not to overlook our technology, 
which ranks among the most sophisticated in the world, our 
VVER reactor for instance is among the world’s most widely-

• biggest RR fleet globally 
• BN-800 fast neutron reactor connected to the grid 
 in 2015

ROSATOM is the Russian national nuclear corporation 
bringing together circa 400 nuclear companies and R&D 
institutions that operate in the civilian and defense sectors. 

With 70 years’ expertise in the nuclear field, we are a global 
leader in technologies and competencies offering cutting-
edge industry solutions. We work on a global scale to provide 
comprehensive nuclear services that   range from uranium 
enrichment to nuclear waste treatment.

ROSATOM	Highlights:

 • No. 1 globally in number of nuclear reactors under 
  simultaneous construction (9 in Russia 
  and 34 abroad);
 •  No. 2 globally and No. 1 in Russia in terms of nuclear 
  power generation (about 18% of total power generated 
  in Russia) – 195.2 bln  kWh  in 2015;

 • No. 2 globally in uranium reserves and No.3 globally 
  in annual uranium extraction – 7.8 thousand tons in 
  2015;
 • 36% of the global uranium enrichment market;
 • 17% of the global nuclear fuel market;
 • the world’s only nuclear icebreaker fleet.

ROSATOM	AFRICA	(PTY)	LTD

The South African Marketing Office of The State Atomic 
Energy Corporation ROSATOM was opened in early-2012 
to represent the company and to promote its technology and 
vast offering in Sub – Saharan Africa. ROSATOM has been a 
reliable partner to the South African nuclear sector for many 
years, and the corporation intends to further develop this co-
operation moving forward.

One of the responsibilities of the Regional Marketing Office 
is to identify partners and possible suppliers who are capable 
of providing quality services and products to ROSATOM 
projects, not only in South Africa, but in the rest of Africa, 
Russia and globally.

used reactors. VVER plants have proved their reliability 
over more than 1400 reactor years of operation. Since the 
commissioning of the first VVER power unit in the 1960s, the 
technology has been providing safe and affordable electricity 
throughout the world, from Armenian mountains to the 
countryside of the Czech Republic, above the Arctic Circle 
and at the southern tip of India.

Rosatom is not new to South Africa and we have a good track 
record of cooperation between Russian and South African 
experts in various nuclear areas, including the supply of 
enriched uranium, the production of isotopes and cooperation 
under the framework of the PBMR project.

We are ready to cooperate with local companies to revitalise the 
entire nuclear industry in South Africa, to develop a full-scale 
nuclear cluster of world class standards, from the front-end 
of nuclear fuel cycle up to the engineering and manufacturing 
of complex power equipment and in doing so, create reliable 
partners that can assist us in achieving our ambitions further 
up in Africa. South Africa has the infrastructure, technical 
capabilities and legislation in place for this to become a 
reality now.

• in new NPP Construction
• in uranium enrichment
• in fast neutron reactors
• in nuclear icebreakers
• in floating NPP

The	 State	Atomic	 Energy	 Corporation	 ROSATOM	 employs	 262	 000	 people	
and	incorporates	about	400	enterprises	and	scientific	institutions,	including	
all	Russian	civil	nuclear	companies,	research	organisations	and	the	world’s	
only	nuclear-propelled	icebreaker	fleet.	
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Rosatom

ROSATOM RUSSIA:
 24 Bolshaya Ordynka St. Moscow 119017 Russia
 Phone: +7 499 949 4535  l  Fax: +7 499 949 4679  l  E-mail: info@rosatom.ru

ROSATOM AFRICA:
 7th Floor, Sandton City Office Tower, Sandton City, Johannesburg, RSA, 2196
 Phone: +27 11 784 2554  l  Fax: +27 11 783 2769  l  E-mail: info@rosatom.co.za

I n n o v a t i o n  E x c e l l e n c e



www.urenco.com 

The URENCO Group head office is located close 
to London, UK. With plants in Germany, the 
Netherlands, the UK and in the USA, it operates in 
a key area of the nuclear fuel supply chain which 
enables the sustainable generation of electricity 
for consumers around the world. We are the only 
company in the world to operate enrichment 
facilities in four countries.  This geographical reach 
and diversity of supply allow us to respond flexibly 
to the needs of our customers for the operational 
lifetime of their reactors.

Utilising URENCO’s own centrifuge technology, 
URENCO provides safe, cost-effective and 
reliable uranium enrichment services for civil 
power generation within a framework of high 
environmental, social and corporate responsibility 
standards. We supply more than 50 utility 
customers worldwide and URENCO has always 
believed that building long-term relationships with 
our customers is at the core of our sustainable 
business.

URENCO is a provider of uranium enrichment services 
to the world’s nuclear energy industry

For more information, please visit our exhibition 
stand at the the Nuclear Africa 2016 Conference.

PROMOTING A ROBUST “NUCLEAR SAFETY CULTURE” 

National Nuclear Regulator
Eco Glades Office Park, Eco Glades 2Block G, Witch Hazel Avenue, Highveld Ext 75, Eco Park, Centurion, 0157

P O Box 7106, Centurion, 0046  |  Tel: +27 (0) 12 674 7100  |  Fax: +27(0) 12 663 5513

The NNR emergency control centre
+27(0)12 674 7177 / 7108 / 7110 

INTRODUCTION TO THE NATIONAL NUCLEAR REGULATOR (NNR)

The National Nuclear Regulator (NNR) is a public entity which is established and 

governed 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 and enforcement of safety standards and 

regulatory practices.

The NNR's primary responsibility is to regulate the safe use and handling of nuclear and 

radioactive materials in South Africa. To meet this responsibility the NNR conducts 

oversight activities at authorized facilities to gain assurance that activities are being 

conducted in a safe manner and, in case they are not, acts to see that the operator takes 

corrective actions to bring the facility into compliance with its regulatory requirements. 

In the course of its routine activities the NNR makes ongoing judgements on the 

acceptability of the level of safety of the facilities it regulates. 

Facilities and actions currently under NNR regulatory control includes; safety over the 

Koeberg nuclear power station, the Pelindaba research and production facilities, the 

Vaalputs nuclear waste repository and the mining and processing of uranium and other 

radioactive ores.

REGULATING RADIATION SAFETY

The NNR's policy for regulating radiation safety is in line with international consensus 

and requires that the risks to both the workforce involved in authorized activities and 

the general public should not exceed prescribed limits for both normal operation and 

for potential accidents, and that both individual and population risks be maintained as 

low as reasonably achievable, social and environmental factors being taken into 

consideration. These fundamental principles lead to a system of radiation dose 

limitation for persons occupationally exposed to radiation and for members of the 

public.

 Safety standards and regulatory practices adopted by NNR are in line with the 

International Atomic Energy Agency (IAEA) and the International Commission on 

Radiation Protection (ICRP) as well as other international norms and standards such as 

INSAG, ASME etc. The suite of IAEA safety standards and the current IAEA basic safety 

standards in particular, were used as references in the development of the South 

African Regulations on Safety Standards and Regulatory Practices.

Increasing the level of safety culture within regulated entities is imperative towards 

achieving the high level of safety required by the NNR. In South Africa the Safety 

Standards and Regulatory Practices (SSRP) regulation published under the National 

Nuclear Regulator Act, provides detailed technical rules to regulate the conduct of 

persons engaged in activities related to the use and exposure to fissionable materials, 

ionising radiation and natural sources of radiation.

Radiation Workers

Radiaoctive Waste Drums

Koeberg nuclear power station

IN THE SOUTH AFRICAN INDUSTRY IS OUR TOP PRIORITY





Remedy for Radiation Fear 
Discard the Politicised Science

A theory known as the Linear No-Threshold is being used 
internationally to determine legal so-called safe limits of 
radiation exposure for humans. (This LNT model produces 
unrealistically low legal ‘safe thresholds’, this in turn causes 
public fear of nuclear power, and also raises the costs of nuclear 
power.)  

truth has been known for over half a century.

During the years since the major earthquake and devastating 
tsunami, which damaged the Fukushima-Daiichi nuclear power 
plant in Japan, it has been possible to examine the incident 

70 000 people to leave the area, while an additional 90 000
left voluntarily and subsequently returned. Approximately 
1 600 people died, mainly due to psychological stress, in 
the evacuation process (Mainichi 2013) — about the same 
number of deaths in the Fukushima prefecture from the 
earthquake and tsunami combined (Japan National Police 

to radiation were observed (UNSCEAR 2012). The 2013 World 
Health Organization’s health risk assessment, employing 
invalid LNT methodology (there is no other method), 
estimates the increased lifetime risks of cancer and calculates 
the cumulative risks for the 15 years following the radioactive 
release at Fukushima. The radiation levels in the evacuated 
areas were within the range of naturally occurring radiation. 

observed (Jaworowski 1999). The precautions taken to avoid 
highly questionable hypothetical health risks have proved to 
be very harmful themselves.

The tragedy is that the radiation dose-response 
characteristic for leukemia in humans had been 
determined in 1958, but it was disregarded because 
of the policy decision to adopt the linear no-
threshold (LNT) dose-response model. 

The threshold model had been the “gold standard” for 
medicine and physiology since the 1930s; however, in 1956, 
the US National Academy of Sciences adopted the LNT model 
for evaluating genomic risks due to ionising radiation. Soon 
after, the other national and international organisations 
adopted this model for radiation-induced genetic and cancer 
risks (Calabrese 2013a, 2013b). 

Dr Jerry Cuttler, DSc, PEng is 
the CEO of Cuttler & Associates 

Inc, based in Mississauga, 
Ontario, Canada.

He has an MSc in nuclear 
engineering and a DSc in 
nuclear sciences from the 

Technion – Israeli Institute of 
Technology.  He is a registered 

professional engineer.

In 2000 he retired from Atomic 
Energy of Canada Limited 
(AECL).  He also served as 

President of the Canadian 
Nuclear Society.

Nuclear radiation fear
The linear no-threshold 

theory is wrongby Dr Jerry Cuttler

A monitoring team at the Fukushima Nuclear Power Plant

Radiation Hormesis 
A Remedy for Fear 
The enormous social fear and media frenzy surrounding 
the release of radioactivity from the damaged Fukushima 
nuclear plant led me to again study the facts presented in a 
remarkable paper by Jaworowski (2010) on radiation hormesis. 
He described the exaggerated fear of irradiating healthy 
tissues that arose during the Cold War period, with its massive 
production and incessant testing of nuclear weapons. People 
were quite rightly scared of the terrifying prospect of a global 
nuclear war and large doses of radiation from fallout. However, 
it was the leading physicists responsible for inventing nuclear 
weapons who instilled a fear of small doses in the general 
population. 

What happened more than 50 years 

of both the decision makers and those 
who elect them. 
Jaworowski pointed out that the linearity assumption was not 

and Nagasaki survivors. No hereditary disorders were found in 
the children of highly irradiated parents (Sanders 2010). The 
committee had mixed opinions regarding the LNT model, 

statements. Jaworowski stated: “hormesis is clearly evident in a 

table showing leukemia incidence in the Hiroshima population, 
which was lower by 66.3% in survivors exposed to 20 mSv, 
compared to the unexposed group (p.165). This evidence of 
radiation hormesis was not commented upon. Since then, 
the standard policy line of UNSCEAR and of international and 
national regulatory bodies over many decades has been to 
ignore any evidence of radiation hormesis and to promote LNT 
philosophy.” 

• “Hormesis” is the theory that a small amount of toxin can improve health by stimulating the immune system. 
       “Radiation hormesis” says that small amounts of radiation can improve health in this manner.
• REM, RAD,  Gray (Gy), Sievert (Sv) and Roentgen (R) are units of radiation dose.

• The Linear No-Threshold (LNT) postulate is that every dose of radiation, however small, can cause harm to health.  
        It is wrong.
• Radiation causes harm above certain high levels but not below them, where it can be 

 fear of radiation can do great harm, as was shown at Fukushima.

Leukemia incidence for 1950–57 after exposure at Hiroshima
TABLE VII from UNSCEAR 1958

Zone

Distance from 
Hypocenter 

(metres) Dose (rem) Persons exposed

L 
(Cases of 

leukemia)

N 
(total cases Per 

million)

A under 1,000 1,300 1,241 15 12,087 +/- 3,143

B 1,000-1,499 500 8,810 33 3,746 +/- 647

C 1.500-1,999 50 20,113 8 398 +/- 139

D 2,000-2,999 2 32,692 3 92 +/- 52

E Over 3,000 0 32,963 9 273 +/- 91

Heavily-suited clean up team near Fukushima, in an area where 
absolutely nobody was killed or injured from nuclear radiation
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Dali�  Precision Engineering is an internationally 
certifi ed and approved supplier of machined 
components and assemblies to the aerospace, 
defence, energy and rail sectors. Our customer 
base includes global OEM’s, SOC’s and high 
tech local companies. This has been achieved by 
implementing our precision strategy which includes 
technical capability and transformation. Dali�  is a 
Level One BEE company, 33% black owned.

Conclusions and 
Recommendations
Ignoring biological facts and refusing to revert to the threshold 
model concept for radiation protection has created an 
enormous barrier against social acceptance of nuclear energy 
and the use of radiation-based medical diagnostics. The 
remedy is to discard this politicised science.

The following three fundamental messages should be 
communicated to everyone in order to explain the real eff ect 
of radiation on health, and to eliminate the irrational fear.

1  Spontaneous DNA damage from double-strand breaks 
(DSBs) occurs at a rate more than 1000 times greater than 
that from radiation-induced DSBs at a background radiation 
level	of	1	mGy	per	year.

2  Biological organisms have very powerful adaptive 
protection systems against harm to their cells, tissues and 
the entire organism, regardless of whether the harm is 
caused by natural internal processes or by external agents.

3 Low dose radiation generally up-regulates adaptive 
protection systems, resulting in a net health benefi t to the 
organism in terms of response to stress. High dose radiation 
generally impairs protection systems and results in more net 
harm than benefi t. The eff ect of radiation on the protective 
systems is what determines the health benefi t or risk.

Other recommendations are: 

•		 Regulatory	 bodies	 and	 health	 organisations	 should	
examine the scientifi c evidence.

•		 Radiation	protection	regulations	should	be	changed.	
They should be based on using The Scientifi c Method 
instead of politicised science.

•		 The	basis	for	radiation	protection	should	be	restored	
to the tolerance dose (threshold) concept, in light of 
more than a century of medical evidence.

•		 Calculation	 of	 excess	 cancer	 risk	 using	 unscientifi	c	
concepts, such as the LNT model, should be stopped.

•		 Based	 on	 biological	 evidence,	 the	 threshold	 for	
evacuations from low dose-rate radiation should be 
raised	from	20	to	no	more	than	700	mGy	per	year.

So, a general conclusion is that due to the widespread use 
of a fl awed LNT standard, authorities around the world are 
creating an image that low levels of nuclear radiation are 
far more dangerous than they really are. This approach 
creates unnecessary public fear and misunderstanding.

It is time to change this state 
of aff airs and to encourage 
regulatory authorities to use the 
true and accurate fi gures which 
are produced by using the genuine 
scientifi c fi ndings.

References have been intentionally omitted to save space.  
References can be obtained from: 

Cuttler JM (2013), Commentary on Fukushima and Benefi cial 
Eff ects of Low Radiation, Dose-Response11:432–443.
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by medical scientists and practitioners soon after x-rays 
and radioactivity were discovered in 1895. High, short-term 
exposures were harmful, but low acute doses or low dose-rate 

describe accepted medical applications, such as accelerated 
healing of wounds and infections, cancer cures, and treatments 

low dose radiation cancer scare in the late 1950s (Cuttler 2013). 

The key point is the discovery, more than 25 years ago, that 
spontaneous (endogenous) DNA damage, by the attack of 
reactive oxygen species (ROS), occurs at a relatively very 
high rate compared to the damage rate caused by natural 
background radiation. Double-strand breaks (DSBs) are 
relevant to induction of cancer and other genetic changes. 
The probability of a DSB in a cell from endogenous, mainly 
ROS sources, is a 1000 times greater than that from a radiation-
induced DSB under normal background radiation (Pollycove 
and Feinendegen 2003).

powerful biological defences and protection systems, which 
involve the actions of more than 150 genes. Although, a low 
radiation dose causes cell damage, it up-regulates adaptive 
protection systems in cells and tissues, in both animals and 

harm caused by the radiation (Feinendegen et al. 2013).

improving health. The detailed behaviours of the defences 

range from prevention/cure of cancers to the very important 
medical applications of enhanced adaptive protections in the 
responses to stresses and enhanced healing of wounds, curing 

level irradiation impairs these systems. This mechanism was 
demonstrated in fundamental studies by Kiyohiko Sakamoto 
starting in 1975 on mice, and later on human cancer patients 
(Sakamoto 2004). 

This was known through more than thirty years 

protection tolerance dose, of 0.2 Roentgen per 
day or ~ 700 mGy per year, was established for 
radiologists in the early 1930s. 

The accepted threshold for recognising harmful late 

large set of experimental and epidemiological data, 
is an absorbed dose of about 100 mGy. However, the 
UNSCEAR data for leukemia incidence among the 
Hiroshima survivors, shown in the graph, suggest a 
threshold of about 500 mGy for leukemia.
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“A man should look for what is, and 
not for what he thinks should be.”
          Albert Einstein



Tel: 012 305 4911
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fact fi le #15 – nuclear
energy for sustainability
We don’t trade in carbon footprints. Our 
dedicated nuclear research aims at reducing the 
carbon footprint for all South Africans.

Another example of Benefi cial, Economical, Safe 
Technological practices at Necsa 

K-8167 [www.kashan.co.za]

Rooted in safety culture, 
delivering efficient solutions, 

designing a sustainable future.



Tsogo Sun Moves for Life is a charitable initiative to 
bring the strategies and tactics of the game of chess 
to school children across the sub-continent to assist 
them in achieving optimum success in maths and 
science in school.

There are currently approximately 50 000 Tsogo Sun 
Moves for Life children spread across the country, 
guided by over 50 full time staff.

The costs associated with the attendance of the children 
and teachers at the conference, plus transport to the 
event, have been kindly sponsored by Steenkampskraal 
Thorium Limited (STL).

A	 group	 of	 Tsogo	 Sun	 Moves	 for	 Life	 school	 children	 and	 their	
teachers	 were	 invited	 to	 experience	 Nuclear	 Africa	 2016	 for	
themselves,	 to	 inspire	 them	 to	 pursue	 careers	 linked	 to	 nuclear	
power	technology.
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The	 SAFARI-1	 nuclear	 reactor	
at	 Necsa	 reached	 the	 major	
milestone	of	its	50th	Anniversary	
on	18	March	2015.
This date coincided with the Nuclear Africa 2015 
conference. Necsa celebrated the date at Nuclear 
Africa 2015, and then treated the whole year following 
as the celebratory year.  This milestone year ends 
on 17 March 2016, during the Nuclear Africa 2016 
conference.

To mark the year a commemorative medallion was 
produced.

The obverse of the medallion shows the 50 YEARS, 
plus an outline of the SAFARI-1 nuclear reactor 
building. These are superimposed on a map of Africa.  
The GPS coordinates of the Pelindaba site of Necsa 
are shown, as well as a dot marking the position of 
Pelindaba.

The reverse of the medallion shows a zebra looking at 
the famous Einstein nuclear equation E=mc2.  A small 
herd of zebras roams wild in the gardens and bush 
around the reactor building.

The exact moment of first criticality of the reactor is 
also shown; 18h33 on 18 March 1965.

Year of 

Pride
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Dr Kelvin Kemm Dr Kelvin Kemm

The entire existence of any society depends on a constant 
source of energy. If any source of energy is reliable, 
plentiful and inexpensive then it becomes a foundation for 
the rapid and efficient advance of any society.

The original source of energy for primitive mankind was 
hand and foot power. People walked and ran, and carried 
objects by hand. Work was done using hands and feet. Hand 
and foot power had its limitations, and that reality limited 
how far and how fast the primitive family groups could 
progress. Then at some stage, primitive people harnessed 
fire. That was a great leap forward, but fire itself is not 
a source of energy, it is a conversion process. The fire’s 
source of energy was wood, leaves, bones or whatever 
else the primitive people could find to burn. But the 

transformed into the coal and oil fossil fuels which we 
use today. The original sunlight came from our sun, which 
modern science now knows is really just a giant nuclear 
reactor.

So virtually all energy used on the planet today is really 
nothing more than stored sun-energy which is now being 
released, or it is current sun energy which is being used 
directly, such as solar power. Even wind power is actually 
solar power, because winds come about when sunlight heats 
different areas to differing temperatures. The air then moves 
in a constant dance, to try to equalise the temperature, and 
so gives rise to winds.

The one exception to all this is nuclear power. Nuclear 
power comes from the splitting of large atoms such as 
Uranium and Thorium. These atoms were formed during 
the birth of the universe and were ‘frozen in’ to the earth’s 
crust, as the planet formed.

There is enough Uranium and Thorium in the earth’s crust 
to supply the energy needs of mankind for the foreseeable 
future. A number of dramatic physics advances during the 
20th century, collectively discovered how to release this 
vast energy from the nucleus of an atom.

It was about one century ago now that the beginnings of 
nuclear power were discovered. Atoms had been found, 
then to everybody’s amazement it was discovered that the 
atom was mainly space, with a small hard centre which was 
called the nucleus.

Then it was realised that in the case of a few very large 
atoms that nuclear radiation was coming from the nucleus. 
In other words it was giving off particles, so the nucleus 
was not a stable solid blob.

People began to wonder if the nucleus could be split. 
Opinion was divided. Also, the maths showed that an 
amazingly large amount of energy would be given off if 
a nucleus split. Since atoms were so small the amount of 
energy from one atom was still very small, by day-to-day 
human standards.

fuel still had to be collected and carried by hand, and 
on foot. That must have meant that in the cavemen days, 
energy was reasonably expensive.

Developing communities would not have just burnt logs 
with gay abandon, because then they would have had to 
trek some distance to fetch more. The energy which was 
released by them by burning wood was actually stored 
sunshine. The green leaves of growing trees captured 
sunlight and used that energy to build the molecules of 
matter that became wood.

Over millions of years, large tracts of dead vegetation 
and large volumes of dead microbial life were covered by 
deep layers of rock. That trapped matter then gradually 

But people wondered; what if a whole lot of atoms could be 
made to split at nearly the same time?

The scientists of the time thought that that was unlikely, 
since no mechanism was known that could cause this to 
happen. Then the scene changed dramatically. Physicist 
Enrico Fermi managed to produce a chain reaction in 
uranium. This was the multiple splitting that was needed 
to be able to, maybe, get useful amounts of nuclear energy 
out of uranium.

Fermi built a nuclear reactor in a disused squash court 
at the University of Chicago. I can just imagine Fermi 
wandering over to the University authorities…“Hi good 
morning, do you mind if I use that old squash court to build 
a physics experiment?” “Well yes, it is not being used so 
I suppose it would be OK, what do you want to build?” 
“A nuclear reactor” “A nuclear what…what is a nuclear 
reactor anyway?” “Well I want to split a few atoms, I build 
a pile of graphite blocks then, sort of, push uranium pellets 
into the blocks, ….the atoms should split.” “Yes sure you 
can use the squash court, just make sure you sweep all the 
graphite powder out afterwards we don’t want the building 
maintenance people to complain that you damaged the 
building.” “Yeah sure, I would hate the maintenance guy 
to, er….blow his top.”

Now one can look back at history. Fermi was successful, 
and his squash court reactor worked. That showed that 
nuclear chain reactions were possible, and not too long a 
time passed before the reality of nuclear power came about.

Nuclear power has turned out to be the safest, cleanest 
and most reliable source of energy ever discovered. It is 
inconceivable that in centuries to come the world will not 
run primarily on nuclear power.

Today, nuclear power is produced mainly by large power 
stations sited on coastlines...but that will not be the only 
way of the future.

For a long time small nuclear reactors have also operated, 
such as the power plants of nuclear submarines, and large 
warships. Interestingly, the Russians also operate nuclear 
powered ice-breaker ships in the Arctic. What about 
considering floating reactors on large African lakes?

For some years now, land-based small nuclear power 
plants of some 5 or 10% the output of large nuclear plants 
have been under development. South Africa’s Pebble Bed Western Cape has the World’s richest Thorium Mine

Physicist Enrico Fermi
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Whether	 it	 is	 a	 grasshopper	 jumping	 from	 one	 blade	 of	 grass	 to	
another,	or	an	aircraft	carrier	ploughing	across	an	ocean,	they	both	
need	energy	to	function.

Nuclear	advance	is	like	a	large	herd	of	elephants	moving	across	the	Savannah.

MOVE!
Nuclear Power

i s  o n  t h e

Dr Kelvin Kemm: CEO of Nuclear Africa (Pty) Ltd
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Modular Reactor (PBMR) was just such a development. It 
was and still is a world-leading design.

What this all means, is that in the near future, almost any 
country will be able to place a nuclear power plant virtually 
anywhere. The potential for the production of vast amounts 
of electricity, reliably and continuously, is mind-blowing.

Such potential is not going to go away, no matter what 
anybody says. Nuclear is the future, and it is here to stay.

In other words there is a massive world nuclear industry 
on the rise. This is like a large herd of elephants moving 
across the Savannah, with purpose. The steady mass of 
motion is not going to be stopped. It is heading towards its 
confluence, with destiny.

The South African government has regularly repeated its 
intent to rapidly add an additional 9600MW of nuclear 
power to the existing national nuclear output. In fact, this 
9600MW will no doubt be only the start of a progressive 
journey, and one can anticipate that this target figure will 
be expanded, in the very near future.

It is as clear, as day follows night, that significant 
local industry must gear up to supply the local nuclear 
industry. There is no logical policy that would dictate that 
South Africa would import all the requirements for the 
construction of all nuclear plant, for all time.

So the time to start building a local construction and 
fabrication capability for a nuclear industry is now. A 
localisation target of 50% for the first nuclear power plant 
is reasonable. Such a target is admirable and realistic, but 
clearly, for companies to embark on this path they need to 
be able to visualise a large and continuous market for their 
products.

This means that the market which must be viewed as the 
target, is the world market, not only the growing local 
market. There are currently dozens of reactors under 
construction around the world. What is more, they are 
appearing in many countries, and interestingly in countries 
which are not the traditional suppliers of nuclear plants.

The market is already large and expanding. So there is no 
reason why South African companies cannot start supplying 
nuclear power plant parts to the world, right now. We do not 
have to wait for the construction of our own new nuclear 
plants to begin. The time for bold action is now.

Many companies take fright at the prospect, believing that 
nuclear is beyond their capability. That is not true. There 
are very many companies which, with some courage and 
concerted effort, can become nuclear power suppliers.

There are comprehensive quality assurance codes of practise 
for nuclear fabrication. But such codes are, if anything, a 
natural progression of mankind. Nuclear codes of practise 
in effect say; do it very well, all of the time, no mistakes, 
and keep accurate records of what you do.

The same type of ethos applies to the pharmaceutical 

industry, the aerospace industry and others, so that is why 
progression towards such a way of doing work is a natural 
progression, in the 21st century.

Modern computer-based manufacturing systems, and 
the ability to store massive amounts of information in 
small reproducible spaces, means that the design and 
manufacturing dreams of scientists and engineers can be 
put into practise. Technology based industry can make 
design dreams happen.

People like Leonardo da Vinci; Isaac Newton and even 
Einstein had no such luxury. They had to imagine their 
design dreams being manufactured out of wood, canvas, 
rope, cast iron and brass. Remember, even Einstein operated 
before the era of plastics, silicon chips, computers, laser 
beams and digital imagery. Many local companies are quite 
capable of entering the realm of nuclear manufacturing 
right now. They have to take the decision to adopt a 21st 
century manufacturing culture, and then to aim at the world 
as the market place.

Nuclear power is something to be welcomed with open 
arms, it is not something to be feared. Nuclear power will 
bring abundant reliable electricity to South Africa, to our 
African neighbours, as well as to all corners of the Earth.

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 advance 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.

Nuclear medicine being prepared for export 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 
9600 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

Charlie Chaplin with Albert Einstein.

The Wright Brothers aircraft was made out of  wood and canvas.
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Resonant  Nuclear

1. Company Overview
Resonant Nuclear (Pty) Ltd is a local EPC 
company that is actively participating in the 
nuclear and other processing facilities in 
national and international markets.

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, 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.

2. 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.

3. Nuclear Designers Forum
Involvement in previous nuclear projects 
resulted in identifying a lack in defining 
and demonstrating “good engineering 
practice” and “international best practices” - 
specifically as it is applicable to the nuclear 
licensing environment. In order to address 
this, a forum has been established, which is 
hosted and moderated by Resonant Nuclear 
since its inception.

4. The 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, aerospace, 
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 engineering 
services in the following engineering 
disciplines:
• Nuclear Engineering
• Process Engineering
• Mechanical Engineering
• Civil Engineering
• Electrical Engineering
• Control & Instrumentation Engineering
• HVAC Design 5. International Presence  
 Resonant has completed a number of  
 projects for international clients including 
 Russia, Korea, China, Chile, Norway, 
 Germany, United Kingdom, Saudi Arabia  
 and the UAE. 6. Areas of Expertise  
 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, commission-
  ing, 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, upgrade  
  and optimisation programmes
 - Construction, assembly and main- 
  tenance of SSCs
 - Monitoring and forensic services (plant
  parameters and plant functions)
 - Technical and financial studies and 
  business case development
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Contact Details
Offices 7-12 Uitzicht Office Park Bellingham Street 2 Centurion. 
Pierre van Deventer: Tel: +27 12 665 0990 Cell: +27 82 451 4185  Email: pierre@resonant.co.za • www.resonant.co.za

S t e e n k a m p s k r a a l  T h o r i u m  L i m i t e d

STL’s business is therefor to develop the thorium value chain 
from the point at which the thorium is mined to the production 
of thorium containing fuels.

In order to achieve this STL has identified the following steps 
necessary to achieve a cost effective beneficiation of thorium 
as a clean fuel: 

• The acquisition of thorium rights and resources 
• Thorium fuel qualification and licensing for use in LWR 
 reactors 
• Thorium fuel qualification and licensing for use in pebble 
 bed reactors
• Design of a 100MWth high temperature gas-cooled nuclear 
 reactor 
• The manufacture of thorium and uranium fuels for LWR’s
• The manufacture of thorium and uranium fuels for HTR’s

STL	owns:
 • Steenkampskraal monazite mine in South Africa where  
  Thorium and Rare Earth Elements will be mined, 
  extracted and purified.
 • A significant share in THOR Energy in Norway, where 
  an irradiation program is underway to characterize and 
  qualify thorium-based fuel  for deployment in Light 
  Water Reactors (LWRs),
 • A completed concept design of the HTMR100, a 35 
  MWe (100 MWth) high temperature gas-cooled reactor 
  (HTGR).

HTMR100	Reactor
The HTMR100 nuclear plant power source is a 100 MWth 
high temperature helium cooled pebble bed modular reactor. 
It features a Once-Through-Then-Out (OTTO) fuel cycle. The 
reactor is versatile enough to accommodate various types of 
fuelling schemes such as the uranium, uranium/thorium or 
plutonium/thorium based fuels. 

 The HTMR100 produces high quality steam and is versatile for 
various applications. Steam can be used for producing power via 

a steam turbine (35MWe), or it can be used for process heat in 
desalination plants, oil refineries and many other applications.

The HTMR100 exhibits the following excellent 
characteristics:

 • Fully ceramic fuel elements, which cannot melt, even 
  in extreme accidents which may result in the total loss 
  of active core cooling; 
 • Use of coated fuel particles (TRISO) effectively 
  retaining the fission products within the fuel and 
  allowing for very high burn-up of the fuel;
 • Use of helium as coolant, which is both chemically 
  and radiologically inert and does not influence the 
  neutron balance. It allows for very high coolant 
  temperatures during normal operation. 
 • Use of fully ceramic (graphite) core internal structures, 
  which enables operation at high temperatures. 
 • A reactor core with a low power density, providing a 
  thermally robust design with a high heat capacity 
  renders the reactor thermally stable during all 
  operational and control procedures; 
 • The reactor core can tolerate a loss of forced cooling 
  event. Passive decay heat removal is possible and 
  fuel temperatures stay below admissible values. 
  Therefore, the fission products remain inside the fuel 
  particles even in extreme accidents. 
 • A very strong negative temperature coefficient 
  contributes to the excellent inherent safety characteristic 
  of these reactors; 
 • Efficient retention of fission products in the coated 
  particle fuel in normal operation allows for a clean 
  helium circuit; resulting in low levels of contamination 
  of the coolant gas, low release of radioactivity, and 
  extremely low radiation dose values to the operation 
  staff; 
 • Efficient retention of fission products in the coated 
  particles under extreme accidents results in a reactor 
  without catastrophic release to the environment under 
  these conditions.

Steenkampskraal	Thorium	Limited	 (STL)	
is	a	South	African	registered	company	that	
is	developing	thorium	as	a	clean,	safe	and	
efficient	energy	source.



 

The Dept. of Energy has announced the imminent launch of the 
procurement phase for South Africa’s next nuclear power plant. 
Its significant localisation requirement represents a major                
opportunity for the local nuclear industry in both the design and 
fabrication sectors to gain a nuclear skills set. 
ASME Section III is a widely used and internationally recognised 
code for the construction of nuclear components. 
Be part of the industry, ready to deliver on the demands of the 
construction of a nuclear power plant. 

ASME PD684 

BPV Code, Section III, Division 1: 

Rules for Construction of Nuclear Facility             
Components 

Course dates: TBC 
Venue: Midrand, confirmed on registration 
Course Cost: R20 000,00 incl. VAT p/p 
(Includes course material, daily refreshments and lunch) 

Who should attend: 
The course is a thorough study of the Section III code and its 
principles, a strong engineering appreciation will be advanta-
geous. Attendees should include those who need to apply the 
code, understand its requirements for compliance in the nuclear 
industry, for example BPV engineers, project engineers, fabrica-
tion managers, ITP planners and QC inspection personnel.  

ASME ATI Course Presenter – 
Neil Broom 
 
Neil has over 30 years              
experience in the design and 
fabrication of pressure                
equipment for the petrochemical 

and power generation industries.  His experience 
extends to both design and manufacturing oversight 
of industrial pressure vessels, heat exchangers,   
piping systems, pumps, valves, and structural steel 
for industrial and power station applications, and 
nuclear reactor pressure vessels. 
He has been responsible for the implementation of 
quality systems and procedures including UK              
Defence Standards, BS 5750, ISO 9001, and ASME 
NQA-1. 
He served as a member on the ASME Codes and 
Standards Executive Committee on Strategy and 
Management, Divisions 1 and 2 (SC III), Special 
Working Group on Reliability and Integrity                     
Management Programme (BPV XI), Subgroup on 
High Temperature Reactors (BPV III) and Working 
Group on Nuclear High Temperature Gas–Cooled 
Reactors (Division 5) (BPV III). 

info@eon.co.za or                                        

+27 11 564 2300 

EON Consulting is an ASME approved                
training provider.  
 
All successful course candidates will obtain an ASME  issued 
certificate of competence. 

For more information contact Larry 
Kloppenborg  

Improving lives through better infrastructure www.eonconsulting.co.za 

Carolvn@nuclearafrica.co.za  

+27 12 807 3920 

Alternative : Carol van Niekerk 
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16 March 2016Programme:  Day 1

09h00

09h15

09h45

10h15

10h45

11h15

11h45

12h05

12h25

12h30

13h00

14h00

14h30

15h00

15h30

16h00

16h30

17h00

19h00

Dr Kelvin Kemm
CEO: Nuclear Africa (Pty) Ltd

Mr Phumzile Tshelane
CEO: Necsa

Dr Helmut Engelbrecht
Chairman: World Nuclear Association

Mid-Morning Refreshments and Networking

The Hon: Tina Joemat-Pettersson
Minister of Energy

Mr Mikhail  Chudakov
DDG: International Atomic Energy Agency

SESSION CHAIR: Dr Margaret Mkhosi – President: Women in Nuclear SA

Mr Brian Molefe
Group Chief Executive: Eskom

Mr Tim Yeo
Chair: New Nuclear Watch Europe

Mr Nikolay Drosdov
Director: International Business Department: Rosatom

Ms Ir ina Manina
Project Director: JSC Rusatom Overseas

LUNCH

SESSION CHAIR: Ms Mosa Rasweswe – Act Group Executive: Nuclear Compliance - Necsa

Mr Li Su
Vice President: SPIC - China

Mr Dmitry Vysotsky
Research Reactors Department, Director: Rusatom Overseas Inc.

Ms Mosa Rasweswe
Session Chair

Mid-afternoon Refreshments and Networking

Mr Michael Bryant
Manager: Marketing and Sales
URENCO Enrichment Company Limited, UK

Prof Jan Neethling
Director: Centre for High Resolution Microscopy:
Nelson Mandela Metropolitan University

Cocktail  Networking

Meet old fr iends and make new ones
Veranda outside the Exhibition Hall

Courtesy of the Diamond Sponsor  Rosatom

Registration & Morning Refreshments08h00-09h00

Opening Remarks

Nuclear Position in South Africa

Harmony, the role of Nuclear Energy in
Providing Emission Free Electricity

Ministerial Address

IAEA Address

Eskom Outlook for Nuclear Power

How new nuclear can deliver economic
opportunity as well as secure energy

Diamond Sponsor – Message of Support

Rosatom’s International Projects and
Integrated Offer

Mutual Opportunity and
Joint Development in Africa

Research Reactors, MBIR Reactor

Delegate Discussion

The Nuclear Fuel Cycle and URENCO’s
Pivotal role in this Cycle

Advanced Nuclear Reactor Materials
Characterisation

Diamond Sponsor:

Gold Sponsor:

In Collaboration with:

Silver Sponsor:

energy
Department:
Energy
REPUBLIC OF SOUTH AFRICA
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Programme:  Day 3

10h00 -15h00 Networking Function -  Nt’Shonalanga Val ley Resort

Programme:  Day 2
SESSION CHAIR: Mr Knox Msebenzi – Nuclear Industry Association of South Africa

Gather around the Swimming Pool
Voice the ideas that you have in mind from the last two days • Meet the people whom you did not get a chance to meet

Lamb on the Spit & Bar •  Come and Network!

See here for pictures from previous conferences • http://www.nuclearafrica.co.za/gallery.htm

17 March 2016

18 March 2016

Morning Refreshments

Mr Reuben Heydenrych
Associate: Environmental - Aurecon

Mr Igor Fomichev
Chairman: Russian Trade Union of Workers of Nuclear Industry

Mr Francois Mellet
Managing Director: ARINT SA

Mid-Morning Refreshments and Networking

Mr Trevor Blench
Chairman: Steenkampskraal Thorium Limited

Ms Deidre Herbst
Environmental Manager: Eskom

Mr Andrew Kenny
Nuclear Power Consultant

Mr Knox Msebenzi
Session Chair

LUNCH

SESSION CHAIR: Dr Margaret Mkhosi – President: Women in Nuclear SA

Dr Boris Gehring
CEO: TÜV SÜD AG - Germany

Mr Orion Phillips
Senior Manager: Standards, Assessments, Reviews and
Authorisations: National Nuclear Regulator

Mid-Afternoon Refreshments and Networking

Ms Lebogang Maseko
Graduate in Training – Strategy and Performance: Necsa

Mr John Fletcher
Principal Consultant: Nuclear: EON Consulting

Dr Kelvin Kemm
CEO: Nuclear Africa

Cash Bar into the Evening

Environmental Assessment Approach 
to the NPS site

NPP Construction: Positive Social and 
Economic Aspects for the Region

Aspects of the planned High Level 
Waste Repository in France

Progress with STL Pebble Bed 
Reactor Development

EIA Approach to Additional Nuclear 
Sites

Nuclear is Better for the Environment 
than Renewables

Delegate Discussion

International Collaboration in Nuclear 
QA

Nuclear Compliance benefits the 
Public and Industry

South Korean Localisation Experience 
– How Similar Approach Could Benefit 
South Africa in the Long-Term

Localisation Readiness and 
Fabrication Codes Opportunities

Closing Remarks

08h00

09h00

09h30

10h00

10h30

11h00

11h30

12h00

12h30

13h00

14h00

14h30

15h00

15h30

16h00

16h30

16h35
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