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	 It	 is	 possible	 to	 project	 one’s	
thoughts	a	century	into	the	future	and	
to	 imagine	a	 time	when	humans	will	
travel	back	and	forth	to	the	Moon	on	
a	regular	basis.

There will be permanent scientific bases on the Moon just 
like there are permanent scientific bases in the Antarctic 
now. There will no doubt be permanent bases on Mars as 
well. One can ask: What will the power source be, which 
drives these bases? The answer must be; nuclear. Right 
now the Curiosity Rover which is the size of a small car 
and which is riding around on Mars is powered by nuclear.

Then one is forced to ask: what will be the primary power 
source driving the Earth? The answer must be; nuclear. 
There will be nuclear plants of all sorts of shapes and sizes 
deployed in a myriad of applications. For years we have 
already had operational nuclear-powered ships, subma-
rines and icebreakers, in addition to large-scale nuclear 
power plants on land. Nuclear power is not new; it has 
been around for more than half a century. There is current-
ly over 15 000 man-years of accumulated nuclear power 
experience in the world.  Nuclear power is not untested or 
uncertain, as some critics claim.

As years pass, nuclear power is becoming cheaper, safer, 
more reliable and simpler to build. This is a logical con-
sequence of accumulated experience, just as motor cars 
and aeroplanes are more efficient and safer now than they 
were half a century ago.

Nuclear power is the future. It is therefore clear that not 
only must South Africa build nuclear power stations now, 
and for that matter continuously thereafter , but we also 
need to enter the world nuclear fabrication trading busi-
ness. Implementation, over a wide front, must be accel-
erated now. We have the capability, we must now leave 
the starting blocks at full speed. Recent decades of tech-
nological advance really does show that the future is not 
what it used to be.

	 Celebrating	SAFARI-1	Research	Reac-
tor	 50th	Anniversary.	 The	 South	African	
Fundamental	 Atomic	 Research	 Installa-
tion-1	 (SAFARI-1)	 has	 reached	 the	 im-
pressive	 milestone	 of	 arriving	 at	 its	 50th	
Anniversary.
It is a tank-in-pool research reactor owned and operated by 
the South African Nuclear Energy Corporation (Necsa), under 
the auspices of the Department of Energy (DoE). The reactor 
reached criticality (stable low power level) at 18h33 on 18 
March 1965. This moment marked the beginning of decades 
of valuable nuclear research and development for South Africa 

Over the past 50 years, SAFARI-1 has been operating safely, 
with impressive efficiency, providing the world with numerous 
scientific breakthroughs and saving millions of lives through 
its nuclear medicine production capability.

SAFARI-1 has reliably provided a nuclear research and 
development platform to South Africa and other international 
organisations such as universities and a variety of research 
facilities. Today, in terms of product output this reactor is 
the most productive in the world, thanks to its efficient and 
pro-active management and maintenance operations. This 
research installation has become an iconic figure in the hills 
of Pelindaba not far away from the famous Sterkfontein 
caves, the site of the ‘cradle of mankind,’ and near the city 
of Pretoria. South Africa can be justly proud of this half 
century nuclear achievement, which has clearly demonstrated 
our country’s capacity to operate, maintain and refurbish a 
nuclear installation of this complexity.

As South Africa moves toward the eagerly anticipated 
Newbuild series of new nuclear power stations, it is from 
systems like SAFARI-1 that the basics of nuclear science 
and engineering can be fully understood and applied to much 
larger power reactors. SAFARI-1 will support and provide 
the nuclear industry with the knowledge and skill which will 
allow the country to conduct its systems development such as 
materials testing processes, in preparation for the imminent 
nuclear new build programme.

Nuclear medicine is an integral part of modern health care. It 
provides a range of modern methodologies for cancer diagnoses 
and therapy with advanced precision, efficiency and certainty. 
SAFARI-1 produces a variety of medical isotopes, which 
are used in a large number of medical diagnoses worldwide, 
including cancer and cardiac. Nuclear medicine produced at 
SAFARI-1 is used in about 10 million medical procedures in 
more than 60 countries every year, saving millions of lives. 
South African citizens receive nuclear medicine on a first-
priority basis from various hospitals in Gauteng and Cape 
Town.

Among its many achievements SAFARI-1 achieved a global 
milestone in June 2009 when the reactor’s core was entirely 
fuelled with non-weapons grade uranium (Low Enriched 
Uranium, LEU), becoming the world’s first and only research 
reactor commercially producing nuclear medicine from ‘LEU’, 
thus allaying fears of the possibility of nuclear proliferation. 
This fuel is fabricated at Necsa.

While SAFARI-1 gracefully moves on beyond its 50th 
anniversary, plans are already in progress to construct a second 
nuclear reactor (SAFARI-2). This is essential for South Africa 
is to maintain its good work and to continue to save lives.

Necsa Management would like to wish all the Nuclear Africa 
2015 Conference delegates a wonderful stay at the Necsa 
Visitor Centre (NVC) facilities, as we celebrate the 50th 
Anniversary of Necsa’s flagship, SAFARI-1.

Mr Phumzile Tshelane
CEO: Necsa

Dr Kelvin Kemm: 
CEO: Nuclear Africa (Pty) Ltd

Welcome by

CEO.

Mr Phumzile Tshelane: CEO: Necsa

The Stars Foretell a
Nuclear
FUTURE



Applications of Nuclear Energy in Everyday Life
Nuclear Energy is used in a wide variety of 
applications beyond the supply of electricity; 
such as medicine, industry, agriculture and 
research and development.

Research and Development Industry

Food and Agriculture

Nuclear Medicine
Nuclear medicine from nuclear facilities has contributed to 
improving human health, and in many cases saving, millions 
of lives globally.
Example: Currently seven of the country’s teaching hospitals 
have a department of Nuclear Medicine and these facilities 
are also available at private hospitals.

Nuclear fi ssion or fusion is a heat generating process that 
can be used to generate electricity.
Example: Koeberg Nuclear Power Station is a fi ssion 
reactor which supplies approximately 5% of the national 
electricity to the Western Cape.

Electricity Production

Medicine

Sterilisation
Nuclear radiation is used to sterilise medical equipment and 
items such as bandages, gloves, syringes, burn dressings 
and cotton used in surgery.
Example: There are companies in South Africa who carry 
out these activities for the domestic and export market.

Fundamental Research
Nuclear Physics is used to look into the basic building 
blocks of nature such as the search for the Higgs Boson, 
which is a particle believed to be responsible for mass in 
the universe.
Example: Participation of South African Scientists in the 
CERN project.

Scientifi c and Industrial Research
Neutron scattering allows material studies at the nanoscopic 
level for improved materials and understanding basic 
building blocks in proteins.
Example: The Necsa’s SAFARI-1 research reactor 
beam lines operate these facilities as a research tool for 
universities and a non-destructive technique for industry.

Medical Research
The Sterile Insect Technique could be used to control 
mosquito colonies that transmit malaria in South Africa.
Example: Current research by NTeMBI as a partnership 
between iThemba LABS, Necsa and South African Malaria 
Initiative (SAMI).

Emergency Management
Tritium light sources which glow without power supplies are 
used in emergency signage applications such as aircraft, 
mines, cinemas, hospitals.
Example: Lumitec of NTP manufactures these signs for the 
local and international market.

Food Processing
Food Irradiation destroys bacteria and other harmful 
pathogens in order to prolong the shelf life of produce (fresh 
and processed).
Example: South Africa has three facilities that irradiate food 
as well as medical devices. These are located in Cape 
Town, Durban and Johannesburg.

Material Research
Neutron transmutation doping can be used to change the 
basic properties of materials through the introduction of 
trace elements.
Example: Necsa’s SAFARI-1 research reactor does 
irradiation of high purity silicon ingots for the ultra-high 
durability semiconductor industry.

Trace Element Analysis
Radioanalysis is the detection of trace elements in materials 
through the measurement of induced or natural radiation.
Example: Necsa offers this as a commercial service for the 
mining, pharmaceutical and food industries.

Mining
Borehole logging can be used for detection of 
underground minerals or resources such as water, gas 
and oil in exploration and prospecting activities.
Example: Many local companies offer this service to mining 
operations on a daily basis. In future it could be used for 
local shale gas exploration.

Basic Services
Isotope Hydrology can be used for the detection of 
groundwater for better water management in dry areas.
Example: Gauteng dolomite research programme and the 
Table Mountain Group aquifer research programme.

Pest Control
The Sterile Insect Technique currently used to control pest 
populations through sterilisation of the male or female 
insects.
Example: South African fruit export loss has been prevented 
considerably using this technique and it is now a fully 
commercial service.

Enq: Switchboard, 012 406 8000
www.energy.gov.za
Date of Issue: 2013

Enq: Mr Elliot Mulane, 012 305 5006
www.necsa.co.zaThe Department of Energy in collaboration with Nesca would like to assure the people of 

South Africa that Nuclear Energy is a safe, reliable and affordable form of energy

Medical Isotopes
Medical isotopes are pharmaceuticals that are used to 
diagnose and treat disease to more than 10 million lives 
on annual basis globally.
Example: Necsa’s SAFARI-1 research reactor is one of the 
top three largest producers of medical radio-isotopes in 
the world and supplies medical isotopes to more than 50 
countries world-wide.
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On 5 September 1959 the South African 
Cabinet formally approved the ac-quisition 
of a research reactor. The choice fell on 
a 6.66 MW materials testing reactor, of a 
type originally built at Oak Ridge National 
Laboratory. 

With small additions it was capable of 
being operated at 20 MW; or even 30 MW 
with more elaborate effort. The South 
African Fundamental Atomic Research 
Installation number one (SAFARI-1), 
as the reactor was named, went critical 
for the first time at 18:33 on 18 March 
1965 and then to full power of 6.66 MW, 
thus ushering in an era of South African 
nuclear capacity building in all aspects of 
radiation and reactor science. In 1968 the 
modifications to the cooling system were 
made so as to allow increase of the reactor 
power to 20 MW.

SAFARI-1 came equipped with in-core 
irradiation positions, such as required for 
materials testing, as well as beam tubes for 
channelling neutrons to external facilities 
for detailed investigation of materials at 
the atomic level.   For the first 30 years 
emphasis was on basic and strategic 
research, with a vision of building the 
multi-disciplinary expertise and capacity 
to beneficiate South Africa’s own nuclear 
materials resources in support of a nuclear 
energy program. 

Right from the start SAFARI-1 provided 
a research hub where scientists and 

Ensuring	 the	safety	of	nuclear	facilities	requires	detailed,	experiential	knowledge	of	 the	
behaviour	of	nuclear	materials	under	reactor	conditions.	Thus,	since	the	dawn	of	nuclear	
power	technology,	materials	testing	has	been	done	at	high	flux	research	reactors	that	were	
primarily	built	for	this	purpose,	but	with	the	scope	for	other	research	applications.

by	Dr	Gawie	Nothnagel at the blue Čerenkov radiation glow, key 
decision makers quickly realised that 
they were looking at something very 
special, something that represented a 
level of technological achievement that 
the country must never lose, but should 
rather utilise to an even greater extent to 
the benefit of a much larger community 
than before. The highly successful 
commercialisation of products such as 
medical isotopes that followed turned out 
to be yet another great success story of 
SAFARI-1. Today SAFARI-1 is arguably 
the most efficiently run research reactor in 
the world.  Between eight and ten million 
patients world-wide benefit from nuclear 
medicine produced in SAFARI-1 annually 
and the foreign exchange earned in this 
manner constitutes a significant portion of 
the total income of the Necsa Group. 

After fifty years of operations with an 
impeccable safety record SAFARI-1 has 
added tremendous tangible and intangible 
value in terms of research capacity 
building, human capital development 
and improvement in the quality of life of 
countless millions of people. SAFARI-1 
has managed to demonstrate, in no 
uncertain terms, what a nuclear research 
reactor can bring to a country and has 
confirmed the need for a follow-up 
SAFARI-2, sometime before 2030 when 
SAFARI-1 reaches the predicted end of 
its operational lifespan.  Congratulations 
to all the dedicated and highly competent 
contributors to the success story of 
SAFARI-1 on the fiftieth birthday of this 
remarkable national asset. 

engineers from many different fields 
could come together and exchange ideas. 
These fields included: medical and health 
physics, geological and environmental 
science, fundamental and applied 
materials science, reactor and  radiation 
safety, nuclear physics, reactor physics, 
irradiation and transmutation of materials, 
industrial and medical isotope production 
and a host of industrial applications based 
on radiation and isotopic techniques. 

What appeared at first to have been 
a facility focussed on the study of 
radiation effects on materials had in fact 
proven to be a catalyst for scientific and 
technological excellence, which formed 
a knowledge platform for subsequent big 
nuclear science and technology projects 
of major strategic importance, through the 
70s and 80’s. Amongst other things these 
included local production of quality fuel 
for the Koeberg Nuclear Power Station.

With the advent of a new Democratic 
South Africa on 10 May 1994, a new era 
also dawned for SAFARI-1 in the form of a 
strong focus on establishing a world-class 
medical isotope business.  In those days 
there were fears amongst some old-school 
thinkers that SAFARI-1 might continue 
to be associated with the old nuclear 
programs and be closed down. Many a 
presentation was aimed at convincing 
decision makers otherwise, but none of 
these turned out to be even remotely as 
effective as the magic of the reactor itself.  

As they stared down into the reactor pool 

A Tribute to SAFARI-1
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As the world AdvAnced Gen III 

nucleAr power technoloGy’s 
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customers wIth All-rounded 

solutIons to cleAn enerGIes, 

In order to buIld A low cArbon 

socIety.

Inheriting China’s 40 years of experience in nuclear power 

research and design, and 20 years of experience in nuclear 

power operation, SNPTC owns 13 subsidiaries, 3 equity 

participation affiliates and 8 branches.  We also have a 

nuclear power R&D team with 9,000 people, key national 

laboratories, national energy research centers and a state 

recognized enterprise technology center. Our businesses 

cover from nuclear power and conventional power to 

renewable energies’ R&D, manufacturing, engineering 

management and operation service and other fields. 

npp r&d

• R&D of the World Advanced CAP1400 & CAP1700 Passive Pressurized Water Reactor 
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• AP1000’s Localization and Standardization in China

• R&D of Qinshan NPP, China’s First NPP 

• Design of Chashma NPP, China’s First Exported NPP
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• Construction of the World First Batch Gen III Nuclear Power AP1000 Units in China

• AP/CAP Global Procurement Platform 

mAnufActurInG of nucleAr power relAted equIpments 

• Manufacturing of AP/CAP Steel Containment Vessel and Module

• Zirconium’s Manufacturing 

• R&D and Manufacturing of Advanced Reactor Digital Instrument & Control System 

• Qualification of Nuclear Power Equipments and Materials 

npp operAtIon servIce

• NPP's Operation

• NPP Operation Lifetime Services

consultAtIon And desIGn servIces supplIer As well As epc contrActor for 1,000mw 

level ultrA-supercrItIcAl thermAl power plAnts, ultrA-hIGh voltAGe power GrIds, 

solAr And bIomAss power plAnts
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State Nuclear Power
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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

The phrase is frequently spoken in sombre tone, accompanied by 
knowing looks and the shaking of heads. So what were the lessons 
learned from Fukushima? Quite simply they are that nuclear power 
has been proven to be much safer than anyone previously imagined.

The nuclear fraternity worldwide should have celebrated after the 
Fukushima drama.  The world watched the entire saga, second by 
second...and what was the outcome? Answer: total people killed by 
radiation, zero. Total injured, zero. Total private property damaged 
by radiation, zero. Expected long term effects on people; zero. If 
scientists had wanted to design an intentional ‘crash experiment’ 
as is done with motor cars in crash labs, there could not have been 
a better one than the reality which unfolded at Fukushima. A forty 
year old nuclear power plant, built to a sixty year old design, was 
struck by the largest earthquake on record.  The reactors survived 
that with no problem. They shut down as designed. Then, 55 
minutes later, the largest Tsunami on record arrived.  The giant wall 
of water jumped the protective wall, and slammed into the nuclear 
plant.  The plant survived that too...initially. But then previous bad 
management decisions came into play, like ghosts from the past.

Years earlier it had been decided to place the back-up diesel fuel 
tanks outdoors. Bad decision! These tanks held the reserve fuel for 
the emergency diesel cooling pumps, to be used if and when the 
primary electrical pumps failed.  The tsunami washed away the 
power lines supplying the electricity to the primary reactor cooling 
pumps...so they needed the diesel pumps...fast. No fuel, it was all 
floating away with the rest of the debris from the smashed up houses, 
schools, police station, airport, shops, offices, harbour...you get the 
picture.  The roads were gone, or blocked with debris; so no police, 
fire brigade, army units, were coming in to help. The reactors all 
shut down correctly, no problem there, but hot reactor fuel needs to 
be water-cooled for two to five days after an emergency shutdown, 
to remove residual heat.  In nuclear jargon this is known as ‘decay 
heat.’  So the reactor engineers started to work, with their backs to 
the wall, with no pumps and no help; the world was watching; and 
top management was yelling for fast answers.  The whole scene, 
like a theatrical drama, could not have been worse. As I said: if 
a scientific team had intentionally designed a lab crash test for 
a nuclear power plant, they could not have done better than the 
reality of Fukushima Daiichi.

In spite of this whole theatrical drama the result was...nobody killed 
or injured, and no indication of long term negative radiation effects 
on people. So the lesson of Fukushima is that nuclear power is much 
safer than people thought. In April 2015, the Japanese government 
allowed the civilian population to return to the district of Miyakoji 

near Fukushima.  In early 2013 the area had already been declared 
safe, from a radiological point of view, but the damage caused 
by the tsunami still had to be repaired; such as water supplies, 
sewerage, roads and so on.  This rebuilding of infrastructure was 
started in mid 2013.  Rice was planted in May 2013.

People started returning incrementally, as they got their own houses 
operational again.  In April local shops opened, refuse collection 
restarted and a health clinic and children’s play centre opened. A 
tourist attraction, the Tokiwa Sky Palace, opened for business as 
usual.  Obviously it must be a very emotional experience to return 
to your home after a devastating tsunami has swept the area. The 
TV images of the surging water were horrific. Part of the elevated 
freeway near Miyakoji collapsed as a result of the tsunami, and the 
Japanese Prime Minister Shinzo Abe has said that it will still take a 
couple of years to rebuild the road, so residents will have to make 
alternative plans in the meantime.

The world still watches Fukushima with morbid fascination.  
Strangely, the world media does not seem too concerned with the 

Lessons learned from

Fukushima
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By Dr Kelvin Kemm

	 We	often	hear	and	read	the	phrase	“The	lessons	learned	
from	Fukushima.”
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of their four reactors lacking sufficient cooling power.  But as a few 
days passed, the skilful operators were able to bring all the reactors 
to a state of cold shutdown, without radiation release, and without 
the major damage suffered at Daiichi. So the Daini saga was a very 
interesting ‘control comparison’ which unfolded in parallel to the 
main drama, which played out only 10km away.

The	Dose	Counts
During the past century of nuclear technology worldwide, no harm  
ality is different. Interestingly, the oldest nuclear reactors in the 
world are in Africa.  They are more than 1.5 billion years old.  They 
are natural reactors in the ground at a place in Gabon called Oklo 
and were discovered in 1972.  Way back in geological time bacteria 
in some swampy ponds interacted with metals in the ground and 
caused natural uranium to concentrate in the ponds.  The ratios 
of the uranium isotopes back then made it possible for a natural 
nuclear reaction to start in the ground, in the presence of water.

The operating natural reactors would have heated up and produced 
nuclear waste.  They probably boiled off the water, over some 
period of time, and stopped working, until more water arrived, 
and so the cycle would have gone on until the fissionable uranium 
was largely used. The French received a great surprise when they 
started mining uranium there in the 1970’s.  They sent samples 
back to France and on analysis it was found that the uranium was 
depleted in the fissionable isotope – the portion needed to run 
nuclear power plants.  They were amazed.  This should have not 
been possible. It looked like the Oklo uranium was conventional 
depleted uranium which had come out of an operating nuclear 
plant.  On further investigation this turned out to be exactly the 
case.  The Oklo reactors had run as natural reactors in the ground 
for very many years.

There is no sign of any nuclear radiation damage to any fauna and 
flora in the area, despite very many years of unhindered nuclear 
isotope migration.

Radiation	Reality
We now need to take a moment to ponder what radiation actually 
is; and when and how it may be dangerous. Imagine that you are in 
a room and that a radioactive brick is on the table on the other side 
of the room.  If the total dose that you would receive from the brick, 
by being in the room, is less than about 100 mSv then it matters 
not the slighted that you would sit in the room with the radioactive 
brick.  In fact you can eat your lunch without any concern.

When you go home and walk out of the room, and close the door, 
the radiation falling on you is gone, totally.  When you go home 
you are carrying no radiation whatsoever, and you are 100% safe.
The further you walk away from a source of radiation the weaker 
it gets, very rapidly.  The dose received can be compared to that of 
light.  As you walk away from a glowing light bulb the amount of 
light falling on you decreases fast.  Same with radiation coming 
from a single source. Now we come to the term, radioactive 
‘contamination’ which historically was a bad choice of term, but 
we have to live with it now.  If my mythical radioactive brick was 
ground up into fine powder and then put in a bowl in the room, 
together with an electric fan we would have radioactive dust flying 
about and landing on everything, including you and your lunch. The 
chair, table, carpet, lunchbox are all then said to be ‘contaminated’ 
with radioactive dust. ‘Contamination’ is fine mobile radioactive 
material like dust. When the dust lands on your clothes you would 

more than 15 000 people killed by the tsunami, or with the massive 
swathes of residential and industrial property pulverised by the tons 
of debris propelled by the mighty tsunami waters, like an armada of 
water-borne bulldozers. Instead they watched the Fukushima plant 
workers fill hundreds of large water tanks with run off rain water 
and other waste water from the power station site. The water is 
labelled ‘radioactive.’ In reality, this water is so mildly radioactive 
that if a person drank nothing but that water for three months it 
would equal the radiation ingested by eating one restaurant portion 
of tuna. Many people do not seem to realise that radiation is around 
all people all of the time.  Natural radiation is constantly streaming 
down onto planet earth from the stars. The stars are all giant nuclear 
reactors.  Radiation is also constantly coming up from the ground.  
This comes from the residual radiation in the earth, dating from 
when the earth cooled from a ball of molten goo, which included 
many radioactive elements.

United	Nations	Inspection
In January 2013 the United Nations Scientific Committee on the 
Effects of Atomic Radiation (UNSCEAR), was asked by the UN 
General Assembly to carry out a comprehensive study of the ‘full 
assessment of the levels of exposure and radiation risks’ to the 
people around Fukushima. After two years of study UNSCEAR 
released its report which stated that rates of cancer, or hereditary 
diseases, were unlikely to show any discernible rise in the affected 
areas, because the radiation doses received by people were just too 
low.

In general, people living in the vicinity of Fukushima are expected 
to accumulate an additional lifetime dose of less than 10 mSv, 
compared to an average lifetime dose of 170 mSv for the average 
Japanese citizen, as received from all natural sources. UNSCEAR 
also stated: ‘No discernible increased incidence of radiation-related 
health effects are expected among exposed members of the public 
or their descendants.’ The Head of the World Nuclear Association; 
Agneta Rising, said that the UNSCEAR report “should greatly 
reassure those thinking of returning to evacuated areas.” She 
added: “Experience has taught us that some measures to prevent 
radiation dose can be more damaging than the doses avoided. They 
also exacerbate fears that lead to social and economic suffering. 

We need practical measures for protecting people that also help them 
get on with their lives when the emergency is over.” UNSCEAR 
also said that the potential for radiation effects in the wider Pacific 
Ocean are ‘insignificant.’  The scare mongers on the other hand, 
have reported claims of dead fish visible right across the Pacific 
Ocean, and even US navy sailors getting ill from radiation on an 
aircraft carrier.  A video clip on the internet shows sailors sweeping 
a thick soap foam off the carrier flight deck, while the anti-nuclear 
commentary refers to radioactive ash, as if the visible while soap 
foam was actually radioactive ash.

The	Other	Fukushima
It is also instructive to note that there are two Fukushima nuclear 
power plants; Fukushima Daiichi and Fukushima Daini.  Daiichi, 
meaning ‘number two’ was the one the world watched; Daini, 
meaning ‘number one’ fought its own battles, virtually unnoticed.
Fukushima Daini is 10 km to the south of Daiichi and it was also hit 
by the tsunami, which was far larger than Daini was designed for.  
In stark contrast to Daiichi, Daini withstood the onslaught with one 
power line and one diesel generator still intact. That made all the 
difference!  The Daini operators also battled huge odds, with three 

go home with radioactive dust on their clothes and then hug their 
child, the child could breathe in the dust.  That is why the authorities 
worry so much about contamination and so cordon off areas.  They 
worry about wind direction, or vehicles leaving the scene which 
could carry dust. That is why the nuclear plant workers sometimes 
wear those spaceman-like suits; to stop dust getting on them, not 
to stop radiation. Gama radiation will go clean through those suits.  
The suits stay behind when the worker goes home.

Fear	and	Pressure
As the residents of the Fukushima region return to their homes one 
really does have to ask: what were the lessons learned? One is that 
nuclear was shown to be extremely safe. But another is; that far 
more needs to be done to educate the public and the authorities 
about the true nature of nuclear power and nuclear radiation. 

The Japanese authorities completely overreacted by removing so 
many people from their homes around Fukushima. The residents 
suffered huge trauma as a result of the forced evacuations. They 
would have been much safer staying in their homes. No doubt, 
media pressure and associated world public scare played a major 
role in inducing the Japanese authorities to act the way they did.

It is currently playing a role in causing the Japanese authorities 
to continue acting the way they are. They should rather be using 
science and not superstition. Hopefully as time passes, the real 
truth of Fukushima will be recorded in history and not the knee-
jerk scares which have tended to gain centre stage.

not be permitted to go home with the clothes, carrying the dust.  
You would have to take all the clothes off and have a shower and a 
good scrub.  A Geiger counter would then be used to determine if 
any dust were still on you.

When the radiation inspector deemed you to be ‘clean’ you would 
be allowed to go home...wearing some other clothes, because your 
dust laden clothes would be buried in a nuclear waste repository, 
according to a legally verified nuclear waste processing protocol.  
You could go home, having had a fright, but being perfectly safe.  
However, if the radioactive dust landed on your lunch, and you then 
ate it, you would have a potential problem because the radioactive 
material would be inside you and then can’t easily be ‘washed 
away.’ Worse still would be if you had got a great surprise to see all 
the radioactive dust swirling around and you had taken a great gasp 
and sucked the radioactive dust into your lungs. 

The dust in your stomach would mostly pass right through your 
gut and then out in a couple of days, presenting a reasonably minor 
risk.  Radioactive dust in lungs is a different matter. Even dust in 
lungs would mostly be ejected by the normal bodily lung cleaning 
mechanism, but a very small amount could get stuck in the lung 
lining for years.  It is this dust, stuck in one place, slowly irritating 
one spot for years, which can lead to the nucleation of a cancer.

So, by far the greatest human danger resulting from any release 
from an accident such as Fukushima, is mobile radiation, usually 
dust, which is known as contamination.  Breathing in radioactive 
contamination is much worse than eating it. If somebody were to 



This seeming paradox lies behind most of medicine. A little 
can be good for you; a lot can harm. Take too much aspirin 
and you may die. But I, and many others with a history of heart 
disease, exist on a diet of around 80 mg aspirin a day.

Nuclear Medicine

South Africa is the second largest exporter of nuclear 
medicine in the world. South African radioactive 
isotopes for medical use are exported to some 60 
countries. A very important factor is the logistics 
of transport. Speed and efficiency is of the utmost 
importance.  

The medical isotopes are intentionally designed to 
be short-lived, so it is very important to move them 
very rapidly from the nuclear reactor to the patient, 
no matter where in the world the patient may be.

Nuclear isotopes are used in two modes: diagnos-
tically to detect medical problems such as tumours; 
and even to study a faulty heart valve opening 
and closing. The nuclear isotopes are also used 
therapeutically to treat conditions such as cancer.

   Nuclear Waste:
   Is it really a problem?

Produced by Nuclear Africa (Pty) Ltd for general public information. 
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It is an oft-repeated truism that the 
disposal of nuclear waste is extremely 
challenging. Let us have a look at the 
challenge, to see if it really is so extreme, 
or whether there is reason to suppose it 
is not such a problem after all.

Nuclear radiation can be hazardous. There is no doubt about 
that. One of the early radiation researchers, double Nobel 
prizewinner Marie Curie, died of bone-marrow cancer caused 
by excessive exposure to nuclear radiation. But it cannot all 
be bad, because nuclear radiation is also used to cure cancer.

One of the problems with nuclear radiation is that we do not 
accurately know how small a dose might be beneficial. We 
know that a large dose is harmful, but we also know that a small 
dose is not harmful, because we get a small dose naturally. 
Many of the rocks of which the earth is made are radioactive. 
Space is full of nuclear radiation and the atmosphere protects 
us from much of it.  Flying high in a modern jet at 12 km above 
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The image above is near the South African Nuclear Waste Repository.

Vaalputs

The South African nuclear waste repository is at Vaalputs in the Northern Cape. It covers an area of 10 000 ha of 
which only 1 000 ha have been used since the facility received its first nuclear waste in October 1986. Vaalputs 
is about 100 km from the town of Springbok in an extremely dry area which is geologically stable. Geological 
investigations showed that no ground movement has taken place in the area for thousands of years. Inspectors 
of the International Atomic Energy Agency (IAEA) regularly inspect the site to check for international regulatory 
compliance.

the earth reduces the atmospheric protection and exposes you to quite a lot of radiation. Artificial nuclear radiation helps to keep 
us healthy. Dentists X-ray our teeth to see if anything needs fixing; doctors send us off to radiologists to see if we have broken a 
bone or are developing cancers.  Manmade radioactive sources account for about 20% of all the high energy radiation we receive.  
Natural sources account for the rest.

The challenge of disposing of nuclear waste is therefore the challenge of making as certain as possible that the 20% 
manmade contribution does not increase significantly. To help us achieve this, we classify nuclear waste into two classes:

page 2

Low-level waste, which is made up of 
items that have been contaminated with radioactive 
material or have become radioactive through exposure 
to neutrons. This waste typically consists of things 
like protective shoe covers and clothing, wiping rags, 
mops, filters, equipment and tools which were used in 
a radioactive area. The radioactivity may be short-lived, 
in which case the items are stored until the radiation 
has died away, when they can be treated as ordinary 
waste. Usually, however, this is not possible – the 
radioactivity is too long-lived.  In this case the waste 
is sealed in drums and sent to a low-level storage site.  
Care is taken to ensure that the material in the drums 
does not result in dangerous levels of radiation on the 
outside of the drums. In South Africa, there is a nuclear 
waste repository site at Vaalputs in the Northern Cape. 
If drums reaching Vaalputs emit too much radiation, 
they are sent back to the source to be repackaged 
before being accepted for burial.

High-level waste, which is made 
up of material that has been in the heart of the 
reactor. It may be spent fuel, or waste produced 
by processing the spent fuel.  It usually contains 
some radioactive material which is very long-lived 
indeed, but most of the radioactive material is 
relatively short-lived. The short-lived radioactivity 
makes high-level waste very dangerous when 
first produced. Indeed, it is usually so radioactive 
that it has to be cooled. Spent fuel, for instance, is 
first placed in a pond which looks very much like 
a swimming pool. The water is circulated through 
the pond to take away the heat that the waste 
generates. After a few years, most of the short-lived 
radioactivity will have died away. The waste can 
then be kept in a sealed cask, with any heat being 
removed by natural air cooling. After a few more 
years, it is cold enough to be sent for permanent 
disposal, without any fear that it will overheat.

Drums of low level nuclear waste being 
stored at the South African nuclear waste 
repository at Vaalputs in the Northern Cape.
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Real challenge
So it is the high-level waste which presents the real challenge. 
There is a parallel between a nuclear “fire” and an ordinary 
fire. In both cases the ash remains hot for some time after the 
fire has gone out. In both cases, if you wait long enough, the 
risk of overheating diminishes to negligible levels. But critics of 
the nuclear industry complain that it is not merely the risk of 
overheating, but the risk that the long-lived radioactive material 
will escape into the environment. So let us consider this risk.

First, we need to recognize that long-lived radioactivity is 
not very dangerous. All the natural radiation to which we are 
daily exposed is long-lived, for example.  It was formed when 
the matter from which the earth is made was first produced, 
around 5 billion years ago. It is still with us. So long-lived 
radiation is not inherently particularly hazardous.

But there is still a nominal risk that the long-lived nuclear waste 
could escape into the environment. If that happened, it would 
increase the radiation to which we are exposed.  As long as it is 
stored in casks, there is a theoretical risk that it could get out. 
One could think of ways in which this might happen. Probably 
the media favourite is terrorists opening the flasks to steal the 
waste, with which they then threaten to poison our cities. Yes, 
it is a possibility, but why you would want to try to poison our 
cities with long-lived, low-level radiation is a mystery to me.  
At the end of World War 2, two Japanese cities, Hiroshima and 
Nagasaki were devastated by two nuclear bombs. They were 

poisoned with quite high levels of radiation. Today they are 
thriving metropolitan areas. There are much more effective 
ways of poisoning cities than with nuclear waste!

Correct question
One can argue that storage in casks may not be perfect.  
There is a small but finite possibility of some “black swan” 
event which may occur and result in the opening of the 
casks and releasing the nuclear devil. So we need to put 
the waste somewhere where it is really unlikely that it could 
escape. The best place seems to be deep underground.  
Indeed, this is a solution which the Swedes have developed.  
They have developed a waste repository deep in a geo-
logically stable region, and are confident that any waste 
stored there will be undisturbed for a few thousand years.  
Of course, the critics will say that you cannot prove that 
it will be undisturbed, and they will be right – but they 
are asking the wrong question. The question is whether 
anyone would find enough value in the waste to make it 
worthwhile to open a repository to reach it.  The answer to 
that question is “No!”

A further question is whether we can make a structure that 
will remain intact for a few thousand years. Here the answer 
is an equally positive “Yes!” If the Egyptians, with their ancient 
technology, could build a pyramid which has lasted 5000 
years, then we must surely be able to do at least as well.

The City of Hiroshima as it appears today
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One further possibility for dealing with the waste is to remove 
the long-lived radioactivity, much of which can be recycled 
into the nuclear reactor as fuel, and then store only the short-
lived fraction for as long as it takes for the radiation level to 
‘cool’ right down, which is about 500 years.  This is the thought 
behind what is called “reprocessing”. Their experience has 
shown that reprocessing is not a very good way to get rid of 
the waste. Most accidental leaks of radiation have occurred 
during the course of reprocessing. It is much safer to leave 
the spent fuel in the very tough cans which contained it 
when it was in the nuclear reactor, than to attempt to take the 
very radioactive fuel out of the cans in order to reprocess it.  
Nevertheless spent fuel contains a great deal of very valuable 
material which may well be used in the future.

Small volume
One of the beauties of nuclear waste, compared to other 
wastes produced by the energy industry, is the relatively small 
volume.  A 1000 MW nuclear power station will produce about 
27 tons of high-level waste per year.  

A 1000 MW coal-fired power station will produce much more, 
about 850 000 tons of ash per year, some 30 000 times as 
much. So the challenge of storing even the high-level waste is 
a relatively small one.  One could afford to spend quite a lot to 
make a small store which is very, very secure. 

Would anyone be happy to have nuclear waste in their back 
yard? The answer, possibly surprisingly, is “Yes!” again. When the 
Swedes sought a place to bury waste, they received offers from 
two communities, both of whom saw the prospect of secure 
long-term jobs. When one was chosen, the other challenged 
the decision in court. 

The US has had a history of failure in finding an acceptable site,  
mainly because of political opposition to multiple proposals. 
Recently, the residents of a small county in Texas have been 
actively promoting their interest in looking after the American 
waste. They too seek long-term jobs.

page 4 Aircraft landing strip at Vaalputs.

South African fabricated nuclear fuel element for the Koeberg Nuclear 
Power Station. The tubes contain pellets of uranium dioxide.

South African made fuel element for the SAFARI 1 reactor.
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After establishing the fuel manufacturing 
technology, fuel manufacturing plants 
will be designed to produce required 
quantities of qualified fuel per annum. 

The fuel plants would be built on 
licensed sites in the country that has an
HTGR development programme. A fuel 
plant making fuel containing a plutonium 
mix would be built on a licensed site in a 
country in close proximity to the secured 
supply of the plutonium feed. The fuel 
plants would be operated by local 
licensed operators and the plants will be 
licensed by that country’s nuclear 
regulator.

LWR Pellet Fuel
STL has the capability and know-how to 
design a LWR pellet fuel manufacturing 
plant to produce UO2 fuel. The 
experience was gained by personnel 
when the technology and know-how to 
de-convert UF6, condition the resultant 
powder, press and sinter pellets was 
established in a test laboratory. After 
establishing the technology to produce 
high density UO2 pellets a fabrication 
facility was designed, procured, installed 
and commissioned. After a qualification 
programme, qualified fuel for the 
Koeberg nuclear power reactor in South 
Africa was produced by this plant for 15 
years.

STL has acquired a 14% share in the 
Norwegian company Thor Energy. Thor 
Energy is exploring the use of thorium in 
traditional LWR nuclear power plants 
and has started with an extensive fuel 
test program in which thorium pellet fuel 
is being irradiated as part of the LWR 
fuel qualification program.
Thorium fuels in the broadest sense can 
provide avenues to improve the 
credentials for nuclear energy by:
• Achieving more sustainable energy 

generation due to the larger thorium 
reserves; 

• Employing fuels that generate 
smaller problematic waste streams.

• Employing fuels that can transmute 
(destroy) actinides in current-
generation thermal reactor systems.

Thor Energy's technology development 
activities are undertaken with the vision 
that thorium-plutonium fuels (similarly to 
uranium-plutonium fuels), as well as 
uranium fuels with a thorium additive, 
will be attractive options for both LWR 
operators and nuclear energy policy 
makers alike.

Thorium Refinery
The beneficiation of thorium from the 
mining of raw materials containing 
thorium to the final fuel product is of 
utmost importance to STL. The thorium 
refinery will be situated at the mine, 
approximately 70 km North-Northwest of 
Vanrhynsdorp in the Western Cape.  
The monazite ore, a phosphate mineral 
containing Rare Earth Elements (REE),
will be the main source of thorium. 
The refinery will consist of one treatment 
section for the processing of REE and
another section will be the thorium 
purification plant, the latter will be built
by STL. After nuclear grade pure
thorium is produced, it will be converted 
into a stable oxide and stored in 
containers until it is used in the relevant
thorium nuclear fuel fabrication facilities.

STL has embarked on a programme to 
develop the technology to extract 
thorium from the REE concentrate and 
then to purify the material. STL aims to 
first carry out laboratory test trials which 
will be followed with pilot plant testing in 
which the proposed state of the art 
technology shall be proven. 

After successful test trials, a complete 
engineering design for the thorium 
refinery shall then be carried out by STL;
who will then licence, build, install, 
commission and operate the refinery.

For more Information, please 
contact STL at:

Physical Address:
1st Floor Soetdoring Building, 7 Protea 
street, Doringkloof, Centurion

David Boyes, Tel: +27 12 621 4018
• Email: 

David.boyes@thorium100.com

Or visit company website at: 
http://www.thorium100.com
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Steenkampskraal

Steenkampskraal Thorium Limited (STL) 
is a South African registered company
that is developing thorium as a clean, 
safe and efficient energy source. STL’s 
business is therefor to develop the 
thorium value chain from the point at 
which the thorium is mined through the 
production of thorium containing fuels to
their use in nuclear reactors.

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 Light Water 
Reactors (LWRs);

• Thorium fuel qualification and 
licensing for use in pebble bed type 
High Temperature Gas-cooled 
Reactors (HTGRs);

• Design and licensing of a 100MWth
and 25MWth HTGR;

• The manufacture of thorium and 
uranium fuels for LWRs;

• The manufacture of thorium and 
uranium fuels for HTGRs.

STL owns:
• The rights to the thorium at the 

Steenkampskraal monazite mine in 
South Africa;

• A significant share in Thor Energy 
which is executing an irradiation 
program in Norway to characterize 
and qualify thorium-based fuel for 
deployment in LWRs;

• A concept design of the HTMR100, a 
35 MWe (100 MWth) HTGR; and

• A concept design of the HTMR25, a 
9 MWe (30 MWth) HTGR.

HTMR100/25 Reactor
The HTMR100 and HTMR25 nuclear 
plants are 100 MWth and 30 MWth

energy sources respectively, delivering 
high temperature helium. A Once-
Through-Then-Out (OTTO) fuel cycle is
employed. The reactor is versatile 
enough to accommodate various fuel 
types with any combination of uranium, 
thorium and/or plutonium. Note that the 
plutonium (if used) is destroyed in the 
reactor during the fission process.

The current HTMR100/25 designs 
produce high quality steam for producing 
electricity via a steam turbine driven 
generator. The HTMR100/25 can be 
adapted to deliver process heat to
petrochemical plants, oil refineries and 
many other applications.

The HTMR100/25 exhibits the following 
excellent characteristics:
• Ceramic fuel elements, which cannot 

melt; even in extreme accidents 
such as with a total loss of active 
core cooling; 

• The use of helium as primary
coolant, being chemically and 
radiologically inert and not 
influencing the neutron balance,
allows for very high coolant 
temperatures during normal 
operation;

• The use of ceramic (graphite) core 
internal structures also enables 
operation at high temperatures;

• A reactor core with a low power 
density provides a thermally robust 
design with a high heat capacity that 
renders the reactor thermally stable 
during normal operation;

• 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 are retained inside 
the fuel particles even in extreme 
accidents. 

• A very strong negative temperature 
reactivity coefficient contributes to 
the excellent inherent safety; 

• The use of coated fuel particles 
(TRISO type),which effectively 
retains the fission products within the 
fuel, allows for very high burn-up of 
the fuel;

• The efficient retention of fission 
products in the fuel during normal 
operation results in low levels of 
contamination of the coolant gas, low 
activation of the primary helium 
circuit, and thus low radiation dose 
values to maintenance staff; 

• The efficient retention of fission 
products in the coated particles 
under extreme accidents results in a 
reactor without catastrophic release 
of radioactive fission products to the 
environment under these conditions.

 

STL HTGR Fuel
The primary goal of the HTR fuel 
development programme is to establish 
the capacity to produce fuel spheres 
containing:
• Standard mixture(s) of uranium and 

thorium;
• Uranium only (for irradiation testing 

in the short term); as well as
• A thorium and plutonium mixture in 

the long term.
The fuel specification will be based on 
the latest German specification as 
defined for the Low Enriched Uranium
Proof Test, with the exception that the 
fuel kernel composition will be adapted 
as needed. The programme will involve 
setting up the Kernel, Coated Particle 
and Fuel Sphere manufacturing 
laboratories. The required Quality 
Control methods and related test and 
inspection equipment will also be 
developed.
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Ingérop and NucAdvisor have successfully completed 3 local 
Flagship Projects in the nuclear field: 
 • Advisory services for owner/operator and financing 
  structures for the new build nuclear fleet programme 
  (2013) - Department of Energy
 • Advisory Services for a Study on the Costs of Nuclear 
  Power (2013) – Department of Energy
 • Advisory Services on Economic Impact of Localisation 
  for the Nuclear Expansion Programme (2015/2015) – 
  Department of Energy

As well as working together in RSA, NucAdvisor together with 
Ingérop are delivering the Owners Engineer services to the 
JRTR research reactor project in Jordan.

Ingérop SA and NucAdvisor is committed to the long term suc-
cess and sustainability of the Nuclear Industry in the country, 
through localisation opportunities and skills transfer. 

Block E, Edenberg Terraces, 348 Rivonia Boulevard, Rivonia, 
Johannesburg, South Africa - P.O. Box 3867, Rivonia 2128
Tel: (+27-11) 808 3000, Fax: (+27-11) 808 3001, 
Email: jhb@ingerop.co.za, Website: www.ingerop.co.za

I n g é r o p  a n d  N u c A d v i s o r

Ingérop	South	Africa	is	a	CESA	accredited	
Consulting	 Engineering	 firm	 with	 a	
local	 footprint	 and	 international	 status.	
We	 are	 a	 Level	 2	 BBBEE	 supplier	 with	
project	experience	in	various	engineering	
disciplines:	 civil	 and	 structural,	 water,	
dams	and	hydro,	transport,	roads,	energy	
–	wind	and	nuclear.

FLAGSHIP
projects in

nuclear f ields



into “energy poverty” and unable to pay their electricity bills.

The table shows German wind, solar & nuclear production in 2013.  
(Source: Fraunhofer Institute for Solar Energy Systems ISE).

The “load factor” or “capacity factor” tells you what a generator 
actually produces compared with its theoretical capacity.  If its capacity 
is 100 MW but on average it only produces 25 MW, its load factor is 
25%.  In Germany in 2013, the load factors were these.  Wind: 16.6%.  
Solar: 9.5%.  Nuclear: 87%.

Far worse than this, is the unreliability of wind and solar. On 4 Sep 
2013, German wind, with a capacity of 32,500 MW, was producing 
120 MW.  Load factor: 0.4%

South Africa does not have particularly good wind conditions but 
does have excellent solar conditions, especially in the Northern Cape.  
Even so however, solar remains useless for baseload electricity.

South Africa has invested enormous amounts of money in the REIPPPP 
(Renewable Energy Independent Power Producers Procurement 
Programme).  This was NOT an exercise in market energy but a 
competition to see which suppliers could provide unreliable energy 
with the least enormous subsidy.  The subsidy came in the form of 
huge compulsory prices paid to the successful suppliers.  Wind power, 
for example, is so erratic and unreliable, and so often provides power 
at times when it is not needed, that its market price would be at best 
about 10 cents/kWh.  But wind is guaranteed at least 74 cents/kWh 
under the REIPPPP.  Eskom, forced to buy this expensive electricity, 
simply passes on these high prices to its customers.

Note the graph of South African wind and solar production, for 
September 2014. (Source Eskom).

This graph reveals the expensive folly of wind and solar for baseload 
electricity.  Solar power, as expected, produces power only at times 
of low demand (the middle of the day) and not at the times it is 
most needed (breakfast and supper time).  Perhaps, with storage, 
concentrated solar power might be able to do so to a limited extent, 
but it looks extremely expensive.  Wind, as can be seen is useless. 
Meanwhile Koeberg, now the most reliable and economic power 
station in South Africa, produces electricity all day long, all night 
long, with load factors now at about 90%.
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Andrew Kenny

Nature’s gifts include nuclear, wind and solar energy.  They are totally 
different and should be used differently.  Nuclear energy is the most 
concentrated energy:  a very small amount of material can provide a 
huge amount of power very reliably, very safely and with minimum 
disruption to the environment.  Wind and solar are the opposite:  the 
energy is very dilute and unreliable, and you need large amounts of 
material to provide even small amounts of power.

It would be a very bad idea to have a nuclear reactor in your roof to 
heat your household water or on your Karoo farm to drive a water 
pump.  Solar and wind do the jobs far better.  They are excellent for 
a wide range of off-grid applications.  But for grid electricity they are 
next to useless.  For the baseload electricity we so desperately need 
(bulk electricity, 24 hours a day, 365 days a year), they are completely 
useless.  The graphs below show why.

The UK (Britain) is a good example.  The UK has an ageing fleet 
of nuclear reactors, all but one was built in the 1970s and 1980s.  
Their total operating capacity by the end of 2014 was 9 243 MW 
(megawatts).

The UK has very good wind conditions, much better than those of 
Germany or South Africa, because of her higher latitudes.  For green 
ideological reasons, she has spent a fortune on building thousands of 
gigantic wind turbines, on shore and off-shore.  They are exceedingly 
expensive and receive enormous sums in subsidies from the tax-
payer and the electricity consumer.  Some of these gargantuan wind 
turbines are new and use the latest technology.  By the end of 2014 
the UK’s total wind capacity was 12 440 MW. The graph shows UK 
total electricity demand from 11 February to 11 March 2015. Notice 

Nature	 has	 provided	 us	 with	 great	
gifts	in	the	field	of	energy.		We	should	
receive	 these	 gifts	 gratefully	 and	 use	
them	wisely.		We	should	seek	harmony	
with	nature	and	not	try	to	dominate	her.

By Andrew Kenny
the regular and predictable nature of the demand.  Each day there is 
a peak at supper time and a trough at midnight.  Demand drops on 
weekends.  Notice that the ratio of maximum demand to minimum 
demand is about 2:1

Now look at the graphs showing the UK’s electricity production from 
nuclear and wind in the same period.

Notice that wind, with over 30% more capacity than nuclear, produces 
less than half as much electricity.  But far worse, it produces it 
erratically.  Nuclear produces a steady 8 000 MW or so, with a few 
small ups and downs for maintenance shut-downs and so on.  Wind 
varies wildly and unpredictably.  There is no relationship between 
demand and wind production.  On 3 March 2015, wind was at one 
point producing 6 183 MW, on 10 March 211 MW.  This is a ratio of 
nearly 30:1.  At other times of the year it can be even worse.

The often repeated claim that “the fluctuations in the wind are about 
the same as fluctuations in demand” is complete nonsense.  So is 
the claim that “the wind is always blowing somewhere” (meaning 
blowing strongly enough to provide useful amounts of electricity).

The German “energiewende” (“energy change”) is even worse.  
Frankly it is a disaster.  In 2011, there was a spectacular confirmation 
of nuclear safety at Fukushima in Japan.  There was a monstrous 
earthquake and tsunami that killed over 15 000 Japanese people and 
severely damaged four old fashioned nuclear reactors.  Yet nobody – 
nobody – was killed because of the radiation release and nobody is 
likely even to be harmed by its effects in future.  After nuclear power 
had proved its safety yet again, the German government, in a fit of 
politically inspired madness, decided to phase out nuclear power, its 
safest, most reliable, most economic source of electricity, and replace 
it with solar and wind.

The result has been soaring electricity prices, massive disruption to the 
environment, threats to German industry (some of which is relocating 
to countries with cheaper, more reliable energy), increasing faults in 
electricity supply and hundreds of thousands of German people forced 

Wind
Solar

Nuclear compared with

for Grid Electricity.
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Rosatom is extremely unique in that it is currently the only 
company able to offer an integrated solution that covers 
the entire nuclear value chain, starting with extraction and 
enrichment of uranium up to and including the management 
and reprocessing of spent fuel and waste, from the building of 
NPP’s to the management thereof and finally through to the 
decommissioning stage. 

Rosatom	Key	Figures:
 • Is the largest generating company in Russia which 
  produces more than 40% of electricity in the country’s 
  European regions. 
 • Is currently building more nuclear power plants 
  simultaneously across the globe than any other 
  company in history, 29 in total.
 • Is the largest player on the market of uranium 
  enrichment services globally.
 • Holds the world’s second largest uranium reserves.
 • Has presence on five continents and over 40 countries.
 • Has a 100 bln USD portfolio and includes orders 
  for NPP construction, supplying of nuclear fuel and 
  related nuclear products and technologies. 

Rosatom’s Water-Water Power Reactor (VVER) is at the 
forefront of nuclear technology. The Generation 3+ reactor has 
the highest level of internal safety which is achieved through 
passive and active safety systems and meets all international 
safety standards and IAEA requirements. All Russian designed 
reactors including 37 VVER units operating outside of Russia, 
successfully passed stress-tests exceeding global standards, 
among those are 18 VVER units operating in five EU countries.

Rosatom has a long and successful history of mutually 
beneficial cooperation with South Africa, the company has not 
only supplied enriched uranium to Koeberg since 2010 but also 
provides educational and research support in nuclear science 
under a cooperation agreement with the North-West University. 

The company also participated in the construction of the 
pebble bed modular reactor fuel plant. A Memorandum of 
Understanding between ASE-NIAEP, Nukem Technologies 
and NECSA was signed on November 25, 2013 for the 
strategic partnership in design, engineering, procurement and 
construction of complex capital buildings.

Rosatom plans to partner with local companies to create a full-
scale nuclear cluster, of world class standards in South Africa, 
from the front-end of nuclear fuel cycle up to the engineering 
and manufacturing of complex power equipment. In future this 
will allow South African companies to implement joint nuclear 
power projects in not only Africa but globally. The company is 
also committed to the highest possible level of localisation and 
according to its first assessment this could reach as high as 60% 
on the final units and create as many as 15 000 direct jobs and 
150 000 indirect jobs in related industries. 

Rosatom, ready to
empower

AFRICA
	 Global	 nuclear	 giant	 Rosatom	 incorporates	
more	 than	 350	 companies	 worldwide	 and	
includes	 civil	 nuclear	 companies	 that	 specialize	
in	power	generation	and	nuclear	fuel	production,	
nuclear	 and	 radiation	 safety	 complex	 facilities,	
fundamental	 and	 applied	 science,	 nuclear	
medicine	 organizations,	 as	 well	 as	 the	 world’s	
only	nuclear-propelled	fleet	of	ice	breakers.
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NSBE (SA)

We would also like to congratulate 
Necsa on the impressive achievement of 
the 50th Anniversary of their SAFARI 1 
nuclear reactor.

The main objectives of the NSBE 
(SA), which was established in 1995 
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 technologists 
and encourage their retention throughout 
their productive lifespan. 

We espouse an approach of optimum 
standards, and believe that professional 
engineers are typified by three 
characteristics: ethics, problem solving 
and intellectual capacity, all of which are 
crucial to addressing our society’s needs.

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 and clearly 
defined participation from high level 
stakeholders, that nuclear power will 
project South Africa to a better future. 
However, relevant stakeholders need 
to clearly and urgently articulate a 
timeframe to work towards.

South African engineering has the 
initiative, skill and desire to advance 
nuclear power in the interests of our 
national growth.

As we note the prospects that nuclear 
engineering will bring, they are in 
line with our values which embrace 
affordable solutions to meet the needs of 
South Africans. Moreover, NSBE (SA) 
welcomes the nuclear power initiative 
because of the engineering opportunity 
that it will produce.

Public participation in the nuclear power 
initiative can be enhanced by public 
awareness. Therefore, NSBE (SA) calls 
on its members to take part in such 
initiatives that take the country forward. 
NSBE (SA) endorses the Nuclear Africa 
2015 Conference in order to bridge the 
engineering gap. 

One of the main considerations with 
regard to the nuclear power initiative 
is that it has the capacity to provide 
many jobs for local talent. The National 
Development Plan – Vision 2030 (NDP) 
also positions nuclear as a major power 
source in South Africa. It is in this 

The	 National	 Society	 of	 Black	 Engineers	 of	 South	 Africa	 [NSBE	 (SA)]	 fully	
endorses	the	Nuclear	Africa	2015	Conference.

Engineering NSBE (SA) President, 
Mr Caesar Mtetwa
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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

The	 South	 African	 Fun-
damental	Atomic	Research	
Installation-1	 (SAFARI-1)	
has	reached	the	impressive	
milestone	of	arriving	at	its	
50th	Anniversary.

It is a tank-in-pool research reactor owned 
and operated by the South African Nuclear 
Energy Corporation (Necsa), under the 
auspices of the Department of Energy 
(DoE). The reactor reached criticality 
(stable low power level) at 18h33 on 18 
March 1965. This moment marked the 
beginning of decades of valuable nuclear 
research and development for South 
Africa.

Over the past 50 years, SAFARI-1 has 
been operating safely, with impressive 
efficiency, providing the world with nu-
merous scientific breakthroughs and sav-
ing millions of lives through its nuclear 
medicine production capability.

SAFARI-1 has reliably provided a nuclear 
research and development platform to 
South Africa and other international 
organisations such as universities and a 
variety of research facilities. Today, in 
terms of product output this reactor is the 
most productive in the world, thanks to its 
efficient and pro-active management and 
maintenance operations. This research 

million medical procedures in more than 
60 countries every year, saving millions 
of lives. South African citizens receive 
nuclear medicine on a first-priority basis 
from various hospitals in Gauteng and 
Cape Town.

Among its many achievements SAFARI-1 
achieved a global milestone in June 2009 
when the reactor’s core was entirely 
fuelled with non-weapons grade uranium 
(Low Enriched Uranium, LEU), becoming 
the world’s first and only research reactor 
commercially producing nuclear medicine 
from ‘LEU’, thus allaying fears of the 
possibility of nuclear proliferation. This 
fuel is fabricated at Necsa.

While SAFARI-1 gracefully moves on 
beyond its 50th anniversary, plans are 
already in progress to construct a second 
nuclear reactor (SAFARI-2). This is 
essential for South Africa is to maintain its 
good work and to continue to save lives.
Necsa Management would like to wish 
all the Nuclear Africa 2015 Conference 
delegates a wonderful stay at the Necsa 
Visitor Centre (NVC) facilities, as we 
celebrate the 50th Anniversary of Necsa’s 
flagship, SAFARI-1.

installation has become an iconic figure 
in the hills of Pelindaba not far away from 
the famous Sterkfontein caves, the site 
of the ‘cradle of mankind,’ and near 
the city of Pretoria. South Africa can 
be justly proud of this half century 
nuclear achievement, which has clearly 
demonstrated our country’s capacity to 
operate, maintain and refurbish a nuclear 
installation of this complexity.

As South Africa moves toward the 
eagerly anticipated Newbuild series of 
new nuclear power stations, it is from 
systems like SAFARI-1 that the basics 
of nuclear science and engineering can 
be fully understood and applied to much 
larger power reactors. SAFARI-1 will 
support and provide the nuclear industry 
with the knowledge and skill which will 
allow the country to conduct its systems 
development such as materials testing 
processes, in preparation for the imminent 
nuclear new build programme.

Nuclear medicine is an integral part of 
modern health care. It provides a range 
of modern methodologies for cancer 
diagnoses and therapy with advanced pre-
cision, efficiency and certainty. SAFARI-1 
produces a variety of medical isotopes, 
which are used in a large number of 
medical diagnoses worldwide, including 
cancer and cardiac. Nuclear medicine 
produced at SAFARI-1 is used in about 10 

SAFARI-1 Research Reactor

50th50th

Celebrating

AnniversaryAnniversary

N e c s a
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Necsa - Pelindaba
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The history of L-RAM can be traced 
back to the early 90’s when Mr Lazarus 
Ramphele established Buildware Con-
struction. During the early years, the 
company was mainly focused on partitions 
and renovations of buildings belonging 
to the government, municipalities and 
also the private sector. As the capacity 
to undertake bigger construction pro-
jects was significantly growing, the 
company was eventually registered as 
L-RAM Building Construction Close 
Corporation, in 2002. In due course, the 
company developed capacity to carry out 
civil projects including the construction 
of roads and bridges. In order to set the 
stage for further development, in 2008, 
the company was then registered as a 
Proprietary Limited Company with the 
name L-RAM Civil and Construction 
(Pvt) Ltd.

Having been in the construction and civil 
industries for several years, L-RAM has 
been involved in a number of successful 
projects. One of their success stories is 
the construction of Soshanguve Stadium 
which was used as a training field for 
teams that participated in the FIFA 2010 
World Cup. Regionally, L-RAM boasts 
of the successful construction of a long 
water pipe-line in Lesotho. Recently, the 
company has done some construction 
work for Eskom at the Medupi and Kusile 
power stations. In all its projects, L-RAM 
has created employment and developed 
the skills of thousands of people in the 
communities where it has conducted its 
work.

L-RAM is growing from strength to 
strength. They have the skills, capacity 
and strategies for undertaking projects of 

or through partnerships with other local 
or international companies. 

One of the greatest strength of L-RAM 
is its ability and commitment to uphold 
high standards of quality. “We always 
do quality work because we believe that 
quality lasts long. So we do not want to 
do something so we can just get money, 
but we want to build our name into it,” 
says Ramphele. In fact, the construction 
of nuclear power plants places greater 
demands on the highest levels of quality 
and construction excellency to ensure 
the reliability and safety of the plants 
even under extreme conditions and 
natural disasters. L-RAM is therefore 
continuously improving its operations to 
the point at which it will get accredited to 
the ISO 9001-2008 quality management 
systems. 

medium- to large-scale sizes. Currently, 
the company can easily undertake 
construction projects with a total cost of 
up to R50 million. By the end of 2017, the 
company believes it will be able to handle 
projects costing up to R500 million. 
Ramphele believes that nothing should 
stop them from growing to the sizes of 
the likes of Murray & Roberts and Basil 
Read construction companies. “We see a 
strong potential in this company. Yes we 
are still a small company but our focus is 
to grow it bigger,” says Ramphele.

With the government set to require 
that the local construction companies 
participates to a greater extent in the 
nuclear build program, L-RAM is well 
positioned to competitively bid for some 
medium- to large-scale projects that may 
be become available, either individually 
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	 L-RAM	(L-RAM	Civil	and	Construction	(Pty)	Ltd)	is	one	of	the	fastest	growing	companies	
in	the	civil	and	construction	industries	of	South	Africa.	The	success	of	L-RAM	is	a	result	
of	 its	 commitment	 to	 timeously	 provide	 high	 quality	 infrastructure	 solutions	 to	 diverse	
sectors	of	the	South	African	economy	and	beyond.	In	all	its	projects,	L-RAM	has	achieved	
an	 impressive	 safety	 record.	As	 the	 nuclear	 build	 program	 is	 getting	 ready	 to	 take	 off,	
L-RAM	 is	 continuously	 building	 its	 capacity	 and	 capability	 to	 undertake	medium-scale	
construction	projects	that	will	become	available.

www.lram.co.za Phone: (010) 593 0720

B e y o n d C o n s t r u c t i o n

Building capacity
 for participation in the

Nuclear Build 
program

The L-RAM Team



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 of safety standards 
and regulatory practices.

The NNR is an independent body 
which is directly accountable to 
parliament through the Minister 
of Energy on nuclear and radiation 
safety issues and operates 
independently of Government, to 
the extent that it is able to carry 
out its mandate. 

Vision

To be an independent world-
class regulatory authority on 
nuclear safety.

Mission

To provide and maintain an 
eff ective and effi  cient national 
regulatory framework for the 
protection of persons, property 
and the environment against 
nuclear damage.

The NNR is responsible for 
granting nuclear authorisations 
and exercising regulatory control 
related to safety over the siting, 
design, construction, operation, 
manufacture of component 

National Nuclear Regulator
For the protection of persons, property   
and the environment against nuclear damage

CONTACT US 

National Nuclear Regulator 

Physical Address:
Eco Glades Offi  ce Park,
Eco Glades 2 Block G
Witch Hazel Avenue
Highveld Ext 75
Eco Park
0157 Centurion
SOUTH AFRICA

Postal Address:
PO Box 7106 Centurion 0046

Telephone: +27 12 674 7100
Facsimile: +27 12 663 5513
Email: enquiry@nnr.co.za

www.nnr.co.za

Dr Mzubanzi Bismark Tyobeka, CEO

parts, and the decontamination, 
decommissioning and closure of 
nuclear installations; and vessels 
propelled by nuclear power or 
having radioactive material on 
board which is capable of causing 
nuclear damage.

The facilities and actions regulated 
by the NNR are diverse and 
includes the operation of nuclear 
power reactors, research reactors, 
nuclear technology applications, 
radioactive waste management, 
mining and processing of 
radioactive ores, users of small 
quantities of radioactive material, 
transport of radioactive materials, 
vessels propelled by nuclear power 
or having radioactive material on 
board and to any other actions 
capable of causing nuclear damage 
to which the National Nuclear 
Regulator Act applies.

Regulation focus areas:

■  NNR policy for regulating 
radiation safety

■  Worker and public exposure to 
radiation

■  Control of public exposure to 
radiation arising from nuclear 
power stations

■  Control of public exposure to 
radiation arising from mining and 
minerals processing facilities

■  International regulatory co-
operation in nuclear safety 

Nuclear Build Quality Systems

The nuclear power industry has the safest record of any power producing sector.

One reason for this is the historical adherence to a strict standard of nuclear construction and fabrication. South 
Africa now intends to induce companies to get into nuclear fabrication and export. The export elements are 
important in increasing the size of the market for local industry.

To reach the export market it is necessary to adhere to international quality standards.  One such internationally 
recognised system is ASME III. Nuclear Africa, in collaboration with EON Consulting is offering a course to 
introduce people to the ASME system and to explain what is required to start any company on the path to 
achieving the ASME accreditation.

This initial two day course will lead on to another course spanning a three month period, part time.  This is an 
optional extension for those companies wishing to further explore the ramifications of deciding to follow a certifi-
cation route. Initial government figures for the local nuclear programme are R500 billion.  The international 
market is much larger.

The first two day course is applicable to anybody with or without a technical background. Much of the ASME 
system relates to accurate record-keeping, so the first course explains process, procedure and background more 
than technical detail of fabrication.

Nuclear Africa & EON Consulting

For more information contact:
Carol Van Niekerk: +(27)12 807 3920/ +(27)74 376 4519 / exec@nuclearafrica.co.za

Rachel Gitari: +(27) 79 691 8231 / rachel@rngcom.co.za

PRESENTED BY:

Course  Presen ters :

Courses have been held in Midrand and Port Elizabeth.  
Please ask us about dates and venues for 2015.

Two-day Course R5500.00p/p CPD Points 2 x CPD Points

The course is an introduction to the background and philosophy of nuclear QA. 
So anybody can attend; engineers, project planners, marketing executives, strategic planners.

Also no prior nuclear knowledge is required

Who should attend:

Introduction to Nuclear Quality Systems
for construction and fabrication

The ASME III System

Dr Kelvin Kemm: Nuclear Africa  •  Mark Mitchell: EON Consulting
Neil Broom: EON Consulting  •  Larry Kloppenborg: EON Consulting
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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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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”
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Dr Kelvin Kemm
CEO: Nuclear Africa (Pty) Ltd

Mr Phumzile Tshelane
CEO: Necsa

Mr Yukiya Amano
DG: International Atomic Energy Agency

Dr Bismark Tyobeka
CEO: NNR

Mid-Morning Refreshments and Networking

SESSION CHAIR: Dr Kelvin Kemm - CEO: Nuclear Africa (Pty) Ltd

Mr Nikolay Drozdov
Director: International Business Department: Rosatom

Mr Jean-Jacques Gautrot
Chair: World Nuclear Association

SESSION CHAIR: Mr Knox Msebenzi:  MD: NIASA

Mr Don Robertson
Past MD: NTP; Necsa

Mr Francis Carruthers
CEO: Lesedi Nuclear Services

Mr Knox Msebenzi
MD: Nuclear Industry Association of South Africa
Discussion Moderator

Mr Caesar Mtetwa
President: National Society of Black Engineers

Lunch

SESSION CHAIR: Dr Margaret Mkosi – Chair:  WINSA

Ms Valerie Levkov
Vice President: New Nuclear Project Development: EDF (France)

Dr Wang Binghua
Chairman: SNPTC (China)

Hon Tina Joemat-Pettersson
Minister of Energy

Mid-Afternoon Refreshments and Networking

His Excellency President Jacob Zuma
President of the Republic of South Africa

Ambassador Mochubela Seekoe
Chairperson: Necsa Board

Cocktail  Networking

Presidential  Gala Dinner

Opening Remarks

Current Nuclear Landscape

IAEA Address

Regulatory Reality and Cooperation

Current trends in the development of 
nuclear energy: Rosatom Vision

WNA Address

Tribute to SAFARI 1 – 50th Anniversary

Local Nuclear Development and
Skills Transfer

Delegate Discussion

NSBE Message

An overview of nuclear new build 
projects from the perspective of an 
architect engineer

Win Win Cooperation for the 
Realization of Clean Development in 
South Africa and China

Keynote Address

Arrival of the President for the
Gala Dinner

Appreciation to President

Courtesy of Rosatom

Invited Guests

Platinum & Cocktail Sponsors: Gold Sponsors:

energy
Department:
Energy
REPUBLIC OF SOUTH AFRICA
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Programme:  Day 3
10h00 -15h00 Networking Function -  La Montagne Guest Lodge

Programme:  Day 2

SESSION CHAIR: Dr Ramatsemela Masango -  Board Member: CSIR

A Group of Interesting People in the Nuclear World
Beef Roast & Leg of Lamb on the Spit

Outdoors where the spirit is relaxed and the interaction and friendship flows. Come and Network!

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

19 March 2015

20 March 2015

Ms Mosa Rasweswe
Senior Manager: Nuclear Safeguards: Necsa

Mr Trevor Blench
Chairman: STL (Pty) Ltd.  Steenkampskraal  Thor ium Ltd

Mr Bryan Erler
Vice President: ASME (New York) and ASME Governor Elect

Mr He Weipeng
Assistant Vice President:  SNPTC (China)

Mid-Morning Refreshments and Networking

Mr Leon Louw
Executive Director: Free Market Foundation

Dr Petro Terblanche
CEO: Pelchem

Dmitri  Vysotski
Director, International Business Development, 
NUKEM Technologies/ASE-NIAEP

Dr Ramatsemela Masango
Board Member: CSIR Discussion Moderator

LUNCH

SESSION CHAIR: Knox Msebenzi:  MD: NIASA

Mr Ian Jamieson
Chief  Execut ive:  NucAdvisor
France

Ms Deidre Herbst
Environmental  Manager:  ESKOM

Mid-Afternoon Refreshments and Networking

Dr Wil l iam Young
Saminco Inc -  USA

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

Internat ional  Safeguards
Compl iance and Respect

Thor ium Fuel  Development and 
Related Reactor Development

Nuclear Qual i ty Systems
The Internat ional  Passport

Pract ice of  China’s Generat ion 3 
Nuclear Power Sel f - re l iance Program

Nuclear Economics:
South Afr ica and the World

Chemical  Products spin-off  f rom an 
advanced nuclear programme

NPP Construct ion Projects Implemen-
tat ion in Russia and Abroad

Delegate Discussion

Maximising exper ience to the benef i t  
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