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SOUTH AFRICA: A PIVOTAL COUNTRY ON A CONTINENT IN SEARCH OF 

SUPPORT 
 
 
South Africa has a surface area of over 1.2 million square kilometers, the equivalent 
of France, Germany and Italy combined. The population is approximately 45 million 
(75% black, 10% white and 10% half-caste). The country has three capital cities: 
Pretoria for the executive, Cape Town for the legislative and Bloemfontein for the 
judiciary.  
 
The level of development is similar to an industrialized nation. Its weighting is 
equivalent to Greece or Thailand with GDP per inhabitant somewhere in between. 

 
South Africa is a giant in southern Africa where it generates 80% of the GDP. South 
Africa represents 4% of the African continent, 5.5% of its population and generates 
25% of Africa’s GDP.  

 
Aware of the position it holds in Africa and its responsibilities, South Africa is 
especially anxious to help develop its continent. This is why it plays an active role in 
the Southern African Customs Union (SACU) 2 and the Southern African 
Development Community (SADC)3. 

 
 
1- A STABLE AND PEACEFUL POLITICAL CONTEXT  
 

Since 1994, when the first free multi-racial elections were held in South Africa, 
the country has been a parliamentary democracy and the robustness of its 
democratic institutions is confirmed at each election with a gradual stabilization in the 
political and social climate. 
 

The transition from the apartheid regime was slowly achieved by Nelson 
Mandela. His successor, Thabo Mbeki, continued along the same lines with regard to 
political and economic matters while promising accelerated social reforms.  
 

The African National Congress largely dominates political life. It holds two-
thirds of the seats in parliament and controls, either alone or as part of a coalition, 
eight of the nine provinces. Parliamentary opposition is limited and takes the form of 
the traditional white and Zulu electorate. At the moment, the reelection of Thabo 
Mbeki is in the spotlight. He was elected in 1999 for a period of five years.  

 

                                                             
2 Details on page 7 
3 Details on  page 7 
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2- A MODERN ECONOMY WHICH FUELS AFRICAN GROWTH 
 
• One of the major economic powers in Africa 
 

A sector-based breakdown of the South African economy is similar to that for a 
Western country: the primary sector makes up almost 10% of the GDP (of which 7% 
for mining), the secondary 30% and the tertiary almost 60%.  

 
South Africa has numerous infrastructures (2 million Internet users, 8 million 

subscribers to GSM cell phones), the main modern technologies and recognized 
industrial know-how such as electricity generation and the harnessing of nuclear 
energy. The country’s economy is based on highly effective banking structures and 
on the Johannesburg Stock Exchange, ranked seventeenth in the world.  

 
South Africa has exceptional industrial and mining capabilities (world leader 

for gold, manganese, chromium and platinum, third largest world producer of 
diamonds, sixth worldwide for uranium). This wide range of precious ores provides 
the country with a large supply of foreign currency (50% of export revenues).  
 

The economic landscape is dominated by a small number of large private and 
public conglomerates, true multinationals in the areas of mining, energy, arms and 
telecommunications. Eskom (electricity), Anglo-American (mining), Billiton (coal and 
metallurgy), Rembrandt (tobacco, luxury goods, media), Sasol (chemistry) and South 
African Breweries (food) are among the top five hundred companies worldwide in 
terms of revenues.  
 

The increase in the purchasing power of the black population enables the 
development of a new internal market supported by social alignment policies.  

 
South Africa has a cautious debt policy. It has almost never taken loans out 

with the World Bank and has never asked for aid from the IMF.  
 
Generally speaking, its trade balance is in surplus. Its main exports are ores 

and precious stones (50% of exports).  
 
The country welcomes over four million tourists per year. It has eighteen 

national parks and over three hundred natural reserves.  
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•  A great deal of work post-apartheid to modernize the economy  
 

Up until the political changes in 1994, the South African economy was in 
decline: the annual growth rate dropped from 6% in the 1960s to 3% in the 1970s, 
then to 2% in the 1980s and -1% between 1990 and 1993 with increased inflation 
and public deficits as a result. These poor results were due to a drop in mining 
income and especially apartheid (economic downturn, exclusion of most of the 
population from the education system, etc.).  
 

After 1994, economic policy concentrated on budgetary reform and on the 
government’s willingness to modernize the economy by adopting a liberal policy of 
welcoming foreign investors. In 1996, the GEAR (Growth Employment and 
Redistribution) program was launched to privatize the public sector, get the country 
out of debt and to finance vast social programs.  
 

Since then, the country’s growth is back on track (2.5% on average, 3% in 
2002) and South Africa is concentrating on the following issues:  

 

- Low savings and a weak internal market,  
 

- Delays in the privatization program,  
 

 

- South African dependence on the international market due to significant 
exports of unprocessed raw materials,  

 

- Reducing investment abroad (investments outside the country are greater 
than amounts invested in South Africa, furthermore, several large South 
African companies exist under the laws of foreign countries since 1999 and 
have not reinvested dividends in the country).  

 
• A country which is opening up to the world 
 

Since the end of the 1980s, unstable profits in raw material exports persuaded 
decision-makers to develop the manufacturing sector and services and to move into 
external markets.  
 

The end of apartheid and the welcoming back of the country into large world 
organizations has considerably sped up the process. South Africa removed its trade 
and tariff barriers. Following years of economic downturn and autarky, South Africa’s 
economy is now as open as in Western European countries (total imports and 
exports account for 50% of GDP).  

 
The European Union is its leading trade partner (40% of South African trade) 

ahead of Asia (20%), the United States (13%) and Africa (8%). 
 
France is the seventh largest supplier for South Africa (4% of imports) behind 

Germany, the United Kingdom and Japan. French exports stand at € 900 million or 
4% of the market. Almost 3,000 companies sell products and services in South 
Africa.  
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150 companies have offices in South Africa including most major groups. 
French investment is estimated at FRF 1.4 billion (fourth place behind the United 
Kingdom, Germany and the United States).  
 

South Africa offers investment opportunities to foreign companies, as it has an 
underdeveloped internal market. It has based itself on Anglo-Saxon laws with regard 
to business. Adapting to globalization, development of black capitalism and the 
signing of major multilateral agreements (in particular with the European Union) have 
created investment opportunities.  

 
South Africa runs the Southern African Customs Union (SACU) which brings 

together Lesotho, Namibia and Swaziland. The Republic of South Africa also plays 
an active role in the Southern African Development Community (SADC), a 
cooperation area of 190 million inhabitants with a GDP of $ 176 billion which unites 
fourteen countries around South Africa: Angola, Botswana, Congo, Lesotho, Malawi, 
Mauritania, Namibia, Seychelles, Swaziland, Tanzania, Zambia and Zimbabwe.  
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SOUTH AFRICA IN SEARCH OF SUSTAINABLE DEVELOPMENT 

 
 
 
South Africa pays special attention to sustainable development principles: to ensure 
harmonious social and economic development while preserving the environment. 
Since the end of apartheid, the country has aimed to put people back at the heart of 
its concerns and decisions.  
 
 
1- A SOCIAL SITUATION WHICH IS GRADUALLY IMPROVING 
 
 

When Nelson Mandela came to power, 95% of the country’s wealth was held 
by 5% of the population which was almost exclusively white.  

 
This is why the aim of reforms since 1994 has been to reduce inequalities 

between the white and black populations which as the black population has been 
disadvantaged.  

 
Renewed growth and an improved financial situation helped with the social 

recovery  
 
Nonetheless, the income ratio between blacks and whites remains 1 to 12. It is 

mainly the black population which faces social problems:  
 

- Unemployment (approximately 30%),  
 

- Access to infrastructures : 60% of South Africa homes do not have access 
to running water and 35% are not connected to the electricity network,  

 

- The income of the 15 million poorest inhabitants has dropped by 20% since 
1994, due to foreign competition and the restructuring of public companies 
leading to the elimination of hundreds of thousands of jobs.  

 
Numerous cases have still to be resolved by the Truth and Reconciliation 

Committee and the population is keeping a close eye on compensation awarded to 
victims (redistribution of land confiscated by the white population, etc.).  

 
With regard to health, at the end of 2000, 4.7 million South Africans were HIV 

positive, i.e. one inhabitant in nine. In April 2002, the pharmaceutical industry 
abandoned legal proceedings against the South African government which sought to 
give preference to generic medicines.  

 
The country has serious security problems (25,000 homicides per year) both in 

the townships (very poor suburbs with a majority of black inhabitants) and in white 
residential areas. The security industry has grown in importance (10 billion francs).  
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2- BLACK ECONOMIC EMPOWERMENT FOR LONG-TERM DEVELOPMENT 
 

The needs and aspirations of the black population are large.  
 
The Constitution of the Republic of South Africa esponses public 

interventionism and affirmative action measures (positive discrimination) in order to 
re-establish, on a fair basis, equal rights for individuals.  

 
This involves the application of the Black Empowerment philosophy supported 

by the ANC since its early days. The aim is to correct past inequalities, ensure social 
order and created conditions for sustainable development by including the black 
population in the life of the country.  

 
Black Empowerment is based on a contract culture and on incentives (tax, 

etc.) but remains subject to the law.  
 

Black Empowerment applies to all aspects of the country’s life (economic, 
political, social and cultural). It advocates the distribution of wealth and key jobs in 
proportion to the ethnic weighting of each community.  

 
Black Economic Empowerment (BEE) is the economic aspect of Black 

Empowerment. It is based on the transfer of capital and seeks a substantial, 
negotiated and fair transfer of property and the management of economic and 
financial resources.  

 
The application of BEE measures is widespread and takes numerous forms.  
 
At public level, the State uses its orders and the sub-contracting of public 

companies such as Eskom to influence calls for bids in favor of black companies or 
companies with partners in the black community. Over the next ten years, the 
government wishes to influence 50% of its calls for bids in this way (estimated at € 12 
billion per year, or 10% of GDP). It uses its regulatory power to grant licenses and 
concessions (mines, telecommunications, fish quotas, etc.). It also relies on its 
privatization program (for example, opening up the capital of the second largest fixed 
telephone operator to black capital).  

 
In the private sector, the opening up of the capital of companies which were 

mainly owned by the white minority is a key policy. However, other actions also meet 
BEE criteria:  

 

- Joint ventures  
 

- Suppliers from the black population (in particular SMEs)  
 

- Development of a network of franchises, which combines managerial 
supervision (the franchisor invests in training the franchisee) and financial 
support (to the franchisee).  
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In 2001, declared BEE transactions stood at € 380 million which represents 

some fifty operations (50% more than in 2000). The main sectors involved were 
mining due to the new mining law (€ 220 million), followed by financial services (€ 70 
million) and energy. Participation of BEE groups accounts for 9.5% of the 
capitalization of the Johannesburg Stock Exchange (€ 15 billion). Some companies 
owned by the black community are particularly important: Worldwide Africa 
Investments (shareholder of the energy company Engen), New Coal (fourth largest 
producer of coal) and Sekunjalo Investments in computer engineering (shareholder 
of Siemens South Africa). 
 

The need to draw up a coherent strategy for BEE to measure the effectiveness 
of policies implemented has become unavoidable. In particular, the South African 
government asked the BEE Commission and the Department of Trade and Industry 
to draw up proposals for this purpose.  

 
Aside from economic aspects, the government is working on integrating the 

population with regard to employment and training. In particular, the Equity 
Employment Act aims to integrate the population into companies and asks each 
employer to draw up a voluntary plan in order to train up and integrate the black 
population.  
 

Black Empowerment is the new standard which applies to all foreign 
companies wishing to set up in the new South Africa on a long-term basis. This is 
why the maintenance and engineering companies set up by AREVA near the 
Koeberg nuclear power plant comply with BEE rules. The training company to be set 
up by the end of 2003 within the scope of cooperation agreements signed between 
AREVA and South Africa will also comply with BEE criteria4.  
 

                                                             
4 Details on pages 18 and 23 
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ELECTRICITY SUPPLY MEETS THE CHALLENGE OF SUSTAINABLE 

DEVELOPMENT 
 
 
 
 
 
1- THE ISSUE OF ACCESS TO ELECTRICITY FOR EVERYONE  
 
 

A third of households are not connected to the electricity network. Access to 
electricity is essential for economic growth in South Africa and on the African 
continent as a whole.  

 
In particular, extending the supply network will help foster of stability: some 

million people, black for the most part, live without electricity in the townships and the 
lack of electricity supply heightens social tension.  

 
 
2- THE PREDOMINANCE OF COAL AND THE ISSUE OF GLOBAL WARMING  
 
 

To tackle this problem, South Africa uses different energy sources: 85% coal, 
7% nuclear energy, 3% gas (new gas deposits have been discovered), 2% hydraulic, 
and 3% pumping.  
 
 South Africa is the fourth largest world producer of coal and holds the fifth 
largest reserve in the world. Coal is a major source of wealth for the country. National 
coal resources enable it to generate 85% of its electricity at a low cost. The public 
electricity utility Eskom is the main consumer of coal in the country. It buys the raw 
material at a very low cost and is involved in the production.  
 

Finally, the rate of CO2 per inhabitant in South Africa is ten times higher than 
the world average.  

 
South Africa has expressed its concern at the fact that countries in the 

southern hemisphere are the first victims of global warming. The deterioration in 
climatic conditions accelerates desertification and aggravates the food problem (50% 
of African food requirements are met by imports).  

 
Along with coal, new gas deposits have been discovered in South Africa 

(North West Coast), Namibia (Kudu) and Mozambique (Pande) and may prompt 
Eskom to develop its use of this resource.  

 
With regard to wind energy, South Africa has begun an experimental program 

to enable it to offer small operators the possibility of generating their own electricity 
using independent turbines not connected to the network.  
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3- ESKOM GENERATES OVER 50% OF ELECTRICTY ON THE AFRICAN 
CONTINENT 
 

The public company Eskom generates 96% of the electricity in South Africa. 
The remaining 4% is generated by independent players who run their own plants 
(mine operators, industrial companies and local authorities).   
 

Eskom is present in the electricity generation, transport and distribution 
markets. It is the fourth biggest electricity producer in the world in terms of production 
capacity. Eskom generates revenues of about € 3.3 billion and employs 32,000 
people.  

 
Its twenty or so plants have a production capacity of over 40,000 MW. 

Electricity sales stand at 180 TWh for a total of 3.27 million customers.  
 
Eskom generates over 50% of the electricity produced in Africa. Landlocked 

and bordering countries are not self-sufficient in energy. They import a share of their 
electricity from Eskom or call upon the national utility’s know-how to develop energy 
in their own country.   

 
This is why Eskom is pursuing a policy of expanding its offices and extending 

its transport network in Africa.  
 
Eskom is present in fifteen African countries through various projects: 

acquisition of national companies (Zambia and Uganda), modernization of existing of 
networks (Congo, Kenya, Tanzania and Mozambique), signature of management 
contracts (Congo, Gambia and Rwanda), takeover of national production 
(Mozambique) and creation of joint companies (recently with the Moroccan operator, 
ONE). It is also laying down new high voltage lines in Mozambique and Zimbabwe to 
facilitate future connections with Angola, Congo, Malawi and Tanzania.  

 
The discovery of new gas deposits in Namibia (Kudu) and Mozambique 

(Pande) may prompt Eskom to accelerate its African development.  
 
At the moment, Eskom is overproducing by an estimated 6,000 MW (as 

opposed to 10,000 in 1998). With a 3.5% annual increase in electricity consumption, 
a balance between supply and demand should be reached in 2007. Until then, 
Eskom has left temporarily shut down some plants and will not build any new plants 
(nuclear, gas, etc.) until that date.  

 
Eskom is currently undergoing restructuring with a view to partial privatization. 

Eskom is set to sell about 30% of its stake in its electrical plants.  
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DEVELOPING NUCLEAR ENERGY IN SOUTH AFRICA 

 
 
 
 
South Africa exploits all nuclear technologies (uranium mining, conversion, 
enrichment, fuel and nuclear power plants and waste management).  
 
It has growing ambitions in terms of nuclear energy. It wants to become a world 
player in this field, reinforcing the position of the Republic of South Africa as one of 
the major producers of energy worldwide.  
 
 
 
1- HIGH-PERFORMANCE NUCLEAR ENERGY  
 

The Koeberg nuclear power plant near Cape Town is the only nuclear power 
plant on the African continent (1930 MW).  

 
It supplies 7% of the electricity produced in South Africa and its performance 

figures are good: in 2002, nuclear electricity production reached 12.6 TWh, an 
increase of 11.5% compared to 2001.  
 

Eskom used AREVA (Framatome ANP) technology for the construction of the 
Koeberg nuclear power plant which was completed in 1985 and comprises two     
965 MW nuclear reactors.  

 
Following the Johannesburg Earth Summit of September 2002, South Africa is 

attempting to take sustainable development requirements more into account. Given 
its position as a leader on the African continent it is paying special attention to the 
worldwide problem of greenhouse gas emissions which may prove catastrophic in 
the future for the African continent.  

 
In response to warnings and although it does not have the same commitments 

as developed countries under the Kyoto protocol, South Africa is applying a voluntary 
policy.  

 
The South African government and the electricity utility have no doubt in their 

minds: nuclear energy is one of the solutions which enables electricity to be 
generated at a low cost without polluting the atmosphere and which gives access to 
the largest possible number of people. 

 
Nuclear energy also provides an alternative to coal (transport to mountainous 

areas is expensive) and better energy mix.  
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2-  THE NEW PBMR REACTOR PROJECT DEVELOPED FOR SOUTH AFRICA, 
INDUSTRIALIZED COUNTRIES AND DEVELOPING COUNTRIES  
 
 

The Republic of South Africa considers the Pebble Bed Modular Reactor 
project to be of national importance.  

 
Designed by Eskom on the basis of new technology acquired in March 1989 

through the takeover of a German patent, this low power reactor (150 – 200 MW) is 
modular: the production capacities of several units may be combined to reach the 
required level of production.  

 
The government has given its support to the PBRM project.  
 
This technology would be well adapted to the electricity transport network and 

to local South African requirements. From 2007, the country will be faced with 
increasing demand. This demand will stem mainly from the industrial sector (for 
example, the planned investment by Pechiney in the construction of an aluminum 
production plant at Port Elizabeth alone will require 1000 MW). Thanks to the PBMR, 
Eskom and these industrial companies will have the possibility of using a small 
nuclear power plant near industrial sites and for their own private use.  

 
Furthermore, the government is seriously considering replacing its 

conventional reactors which will be obsolete in 2020 – 2025. By that date, additional 
electricity requirements will reach an estimated 20,000 MW plus the 40,000 MW 
already installed. 

 
South Africa and Eskom also designed these reactors to target foreign 

markets. Thanks to their modular nature, they appear to be adapted to both 
industrialized and emerging countries (local production in areas that are difficult to 
access; lower cost due to their small size).   

 
The Minister of the Environment has just given his go-ahead for the 

construction of a demonstration reactor on the Koeberg site. Construction is set to 
begin in 2004 with commercial start-up scheduled for 2007/2008. With regard to 
supplying nuclear fuel adapted to this technology, a prototype production line has 
been set up at the nuclear site at Pelindaba and the construction of a pilot plant is 
scheduled.  

 
According to Eskom, the PBMR should create between 50 and 100,000 jobs 

and bring in major export revenues of about € 2.7 billion per year.  
 
The PBMR project has been under development by Eskom since 1993. In 

2000, PBMR Pty was created to market this type of plant and to welcome new 
partners, in particular, the British company BNFL and the American company 
EXELON (30% Eskom, 22.5% BNFL, 12.5% EXELON and 25% Industrial 
Development Corporation, the remaining 10% were reserved for an as yet 
unidentified South African partner as part of Black Empowerment). In April 2002, 
EXELON announced its withdrawal from the project after having invested $ 10 
million.  
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At the same time, South Africa is preparing for the future and is part of the 
Generation IV international forum. The aim of this research program which brings 
together ten big industrialized countries is to design new generation reactors for 
2030. The PBMR may be an intermediary stage.  
 
 
3- EXPLOITATION OF ALL NUCLEAR TECHNOLOGY 
 

Since the start of its nuclear program, the Republic of South Africa wanted to 
exploit all the technologies of the nuclear cycle.  

 
In the beginning, this policy was based on the country’s significant uranium 

resources and on a willingness to contribute to the country’s energy independence.  
 
Uranium production began in 1951 as a secondary import after gold. Up until 

the late 1980s South Africa was a major producer (26 mines in 1959, producing 
5,000 tonnes of uranium per year).  

 
Since then, the country has produced less uranium and is now ranked sixth in 

the world. National production is no longer limited to a single gold mine. Annual 
production is less than 900 tonnes, i.e. about 4% of world uranium production.   

 
With regard to enrichment, NECSA (Nuclear Energy Corporation of South 

Africa), the body in charge of nuclear research, operated a plant based on an original 
process (Vortex) until 1995. It had to close down as it was not working at a profit. 
Since September 1994, NECSA is Eskom’s key contact for enriched uranium 
purchases. Note that at one stage NECSA explored laser enrichment with plans to 
build a pilot plant and a commercial plant.  

 
NECSA operates the Safari reactor at Pelindaba, a major South African 

industrial research site. This reactor is used for R&D and has a world-recognized 
production and export line of isotopes for medical purposes. NECSA is ranked fourth 
in the world for the production of medical isotopes.  

 
NECSA also runs different workshops and laboratories (uranium production, 

waste processing, etc.) on this site. Some units are working on the PBMR site, in 
particular on a prototype fuel production line. 

 
With regard to nuclear waste, since November 1986, NECSA manages a 

storage site for low to medium activity waste at Vaalputs. Since its opening, the site 
has received almost 5,500 square meters of waste. The South African nuclear safety 
commission has refused to allow the site to serve as a permanent national geological 
storage site.  

 
South Africa has a particle accelerator in Cape Town for its basic research 

requirements. The country signed the non-proliferation treaty and ended all military 
activities in 1991.  
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AREVA CONSOLIDATES ITS PRESENCE IN SOUTH AFRICA 

 
 

 
 
AREVA plays a role in all stages of the nuclear fuel cycle in South Africa.  
 
AREVA generates revenues of €30 -50 million in South Africa each year.  
 
Cooperation between AREVA and South Africa in terms of training in the nuclear 
field, mines and new technologies has consolidated the Group’s presence in South 
Africa.5. 
 
 
 
1- THE KOEBERG NUCLEAR POWER PLANT BUILT BY AREVA AND THE NEW 
FUEL SUPPLY CONTRACT  
 

The two Koeberg reactors were built by AREVA (Framatome ANP) and began 
commercial operation in 1985.  

 
AREVA now holds contracts for maintenance, services, technical assistance 

and fuel supply with the electricity utility Eskom.  
 
Today, relations between AREVA (Framatome ANP) and Koeberg can be 

summarized as follows:  
 

- A five-year maintenance partnership signed in 1999 with Eskom with a 
value of € 23 million.  

 

- A permanent representation in Koeberg with 100 -150 local employees 
integrated in AREVA teams (within this scope, the Group applies BEE 
criteria) and the secondment of 50 - 60 additional expats during unit 
outages. 

 

- A 49% financial stake in two local engineering and maintenance companies 
with 51% of the capital reserved for communities in need.   

 
AREVA (Framatome ANP) has thus reinforced its local representation and 

signed a new agreement with local partners, bringing with it its know-how and 
ensuring the safety and quality of operations. Within the scope of this contract, the 
electricity utility and AREVA will set performance criteria which will be used to assess 
the effectiveness and quality of work done.  
 

                                                             
5 Details on page 21 
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2- THE SOUTH AFRICAN PBMR REACTOR PROJECT 
 

AREVA pays great attention to project developments (construction of a reactor 
and a pilot fuel manufacturing plant).  
 
 
3- PROSPECTS FOR CONVERTING FUEL IN THE SAFARI REACTOR  
 
 In the light of the non-proliferation requirements, South Africa wishes to modify 
the high enriched uranium (enriched to more than 20%) nuclear fuel used in the 
Safari reactor. NECSA wishes to have low enriched uranium fuel test assemblies by 
2003. AREVA is currently working on this.  
 
 
4- AREVA’S INVOLVEMENT IN THE FRONT-END OF THE FUEL CYCLE  
 
 AREVA is involved in all stages of the front-end of the nuclear fuel cycle.  
 
• South African uranium mines 
 

Between 1976 and 1997, AREVA, through its subsidiary COGEMA, bought 
natural uranium from NUFCOR, part of the South African Mine Workers Industrial 
Union in charge of marketing.  At the same time, AREVA financed the uranium 
concentration factory at Randfontein in the form of a loan. This contract expired in 
1997.  
 
• Uranium conversion6 
 

Up until 1997, NECSA could convert up to 1,200 tonnes uranium hexafluoride 
per year and was kept going at almost 100% capacity converting NUFCOR 
concentrates. The conversion technology implemented by South Africa was provided 
in part by AREVA (Comurhex) in the 1980s. Today, the factory is being dismantled.  
 

At the same time, Eskom has worked directly with AREVA since 1969. From 
1969 – 1996, 1,885 tonnes were converted. A contract was signed in 1996 for the 
conversion of 0-240 tonnes per year between 1997 and 2000. A new contract was 
signed for the period 1998 – 2003 with flexible quantities of between 0 – 370 tonnes. 
Eskom also has a contract with AREVA for the interim storage of depleted uranium (0 
– 1,200 tonnes).  

                                                             
6 In the nuclear fuel cycle, the conversion of uranium by fluorination is the stage before enrichment. It transforms 
the concentrates from the uranium mines into uranium hexafluoride, the chemical form required for enrichment 
with a view to manufacturing nuclear fuel.  
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• Uranium enrichment 
 

With regard to NECSA’s work in laser enrichment, in February 1996, the 
French and South African governments signed an agreement under which AREVA 
(COGEMA) agreed to co-finance development of this technology for a period of three 
years. AREVA withdrew from the project which is today dormant.  
 

In 1997, AREVA signed an enrichment agreement with Eskom to cover 50% of 
the utility’s requirements for the period 1997 – 2000.  

 
 

4- SPENT FUEL MANAGEMENT 
 

For the moment, Eskom stores spent fuel in pools in specially-designed casks. 
The fuel is cooled over a period of ten years in pools at Koeberg.  

 
Eskom bought four casks from the German manufacturer, GNB, to transport 

and store its fuel for forty years. It plans to use AREVA cask technology which it 
considers to be more cost effective.  
 

As regards the long-term, the South African government will soon have to 
decide on a spent fuel management policy through a general nuclear policy act. 
While the option of interim storage of spent fuel followed by direct storage was first 
considered, the option of reprocessing/recycling is now being looked at. In 2001, the 
Ministry for Energy (DME) asked Eskom and AREVA to carry out a study to 
determine whether this solution could be used for spent fuel from the Koeberg and 
Safari reactors.  
 
 
5- NUCLEAR INSTRUMENTATION 

 
AREVA, through its subsidiary, Canberra Eurisys, provides nuclear 

instrumentation in the field of nuclear measurement:   
 

- Instrumentation for nuclear research and production reactors (in 1999, the 
Koeberg plant bought Dosicard monitors to monitor exposure of personnel to 
radiation; in 2002, the Koeberg plant and PBMR Co. bought radiation 
inspection tools). 

 

- Instrumentation for fundamental research (Cape Town accelerator).  
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6- KHAMISOA, AREVA’S FIRST WIND TURBINE IN SOUTH AFRICA  
 

South Africa has begun to take an interest in developing wind energy 
alongside nuclear energy.  

 
AREVA, through its subsidiary Jeumont, the French leader in the field of high 

power wind turbines, provided Eskom with its first wind turbine (the J48).  
 

At the end of February 2003, the first experimental wind power plant was 
inaugurated at Klipheuwel near Cape Town in the presence of the South African 
Ministers for Industry and the Environment, Eskom and AREVA representatives and 
local dignitaries. This plant comprises three wind turbines including the AREVA 
turbine. Out of respect for the various populations and traditions, a local tribe 
christened each turbine and the AREVA turbine was named Khamisoa, goddess of 
the wind.  
 

The plant at Klipheuwel offers total power of 3.2 MW. The wind turbines 
should produce 6.9 million kWh. They are located in a region of rolling plains 
surrounded by rather low mountains. The strongest winds blow during the summer 
period in the southern hemisphere.  

 
The plant at Klipheuwel is an experimental site and Eskom managers hope to 

use it to become familiar with operating a wind power plant. They believe that there is 
potential for wind power of over 1000 MW all along the coast from Langebaan to 
Springbook. Wind power plants are one of the best ways of providing energy to 
communities living far from large built-up areas. Furthermore, the aim of this 
experimental wind power site is also to develop a device which will make this energy 
more permanent through independent storage systems.   
 
 AREVA intends to make its mark on this market.  
 

The J48s are high power (750kW), direct drive, new generation turbines with 
variable speed. They do not have a gearbox which means that power can be 
increased and maintenance made simpler. Variable speed guarantees a constant 
level of energy generation as the machine adapts constantly to wind speed and in the 
same way avoids surges linked to gusts of wind.   

 
Main characteristics:  Hub height: 46 m, Rotor diameter: 48 m, Cut-in wind 

speed: 3m/s, Cut-out wind speed: 25 m/s, Pod weight: 33 tonnes, Speed of rotation: 
0-25 rpm. The J48 wind turbine gave AREVA the opportunity of being selected for 
the French Eole 2005 project.  
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Generally speaking, AREVA is convinced that, all over the world, the future of 

energy lies in the complementarity between different sources of energy,  in particular, 
between nuclear and renewable energies and mainly between nuclear and wind 
power for electricity generation. These energies are two trump cards in reducing 
greenhouse gas emissions produced by fossil fuels (oil, gas and coal) and in 
guaranteeing national energy supply.  

 
This complementarity can be seen at many of AREVA’s electricity utility 

customers who are building important renewable energy portfolios. AREVA, through 
its subsidiary, Jeumont, can accompany its customers on these new markets, and is 
well positioned to become a natural supplier of production equipment with no CO2 
emissions. This is all the more true given that the analysis of various renewable 
energy sources has shown that wind power is today the only source which is 
sufficiently mature to be deployed at industrial level and which has very high 
prospects for growth (annual growth rate of 39% over the period 1996 – 2002).  
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THE ISSUE OF TRAINING IN SOUTH AFRICA AND COOPERATION WITH 

AREVA IN THE FIELD OF NUCLEAR ENERGY 
 

 
 

1- TRAINING AND HIGHER EDUCATION ARE NATIONAL ISSUES  
 
 

Training and higher education are major issues for the country.  
 

Blacks have only recently been allowed to attend university and in insufficient 
number. This has hindered setting up of a durable social model and has had adverse 
effects on the country’s competitiveness.  

 
South Africa has inherited a difficult situation. In 1996, almost 8 million people, 

i.e. one third of the population of those over twenty years old, were illiterate. At the 
time, 35% of children and young adults between the ages of five and twenty four 
were not receiving any formal education.  

 
Demographic pressure (the number of pupils increases by 6% every year) and 

the departure of some educated whites has aggravated the problem.  
 

A major part of the unemployment problem in South Africa (30% of the 
population) is linked to this lack of training which means that skills do not match job 
market (a drop in jobs in traditional sectors such as mining and an increase in sectors 
where qualifications are crucial such as engineering or management).  
 

South Africa is aware of the problem and invests over one fifth of its budget in 
education and training (for example, € 1.4 billion were invested in renovating and 
building schools between 1994 and 1996).  

 
With the increase in the number of trained teachers, the percentage of 

unqualified teachers or under-qualified teachers dropped from 36% in 1994 to 26% in 
1998.  
 

Technical training (at fifteen institutions or technikons) and higher education 
(at twenty-one universities) also show encouraging results. South African 
universities, divided between universities of British, Afrikaan and African origin, have 
seen a major influx of students. Admissions jumped from 271,000 in 1985 to over 
600,000 in 1998. 650,000 admissions were recorded in 2001, 75% of which were 
from disadvantaged communities.  

 
Nonetheless, a lot of students have not met with good conditions and 

hundreds of private, local and foreign institutions have been set up to fill the gap. 
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2- AREVA AND THE SOUTH AFRICAN GOVERNMENT SIGN A TRAINING 
AGREEMENT ON NUCLEAR ENERGY, MINING AND HIGH TECHNOLOGY  

 
It is within this context that AREVA and South Africa have decided to work 

together with regard to training in nuclear energy, mining and high technology.  
 
AREVA wishes to do more than just simply expand its activities in South Africa 

on an economic level; it wants to become more involved on a much wider scale.  
 

It was against this backdrop that, in September 2002, Anne Lauvergeon, 
Chairperson of AREVA’s Executive Board, suggested to Phumzile Mlambo-Ngcuka, 
Minister of Mining and Energy, that South Africa should send trainees to France.  
 

In more general terms, Anne Lauvergeon talked of creating a shared training 
structure for South Africa and AREVA to meet the vast training requirements of the 
country in nuclear energy, high technology and mining, while meeting its obligations 
under the Industrial Participation7 law. 

 
This transfer of knowledge and know-how will mean that safety levels are 

constantly improved, best practices taught and skills passed on from one generation 
to the next.  

 
This venture should be up and running by the end of 2002 as part of Black 

Economic Empowerment.  
 
The signature of this first agreement with South Africa commits the main South 

African nuclear bodies (Ministry of Trade and Industry, Ministry of Minerals and 
Energy, Eskom, NECSA, NNR and PBMR) to this venture. For AREVA, it is a sign of 
recognition of its involvement in South Africa and the contribution it intends to make 
to development.  

 
The AREVA University is in charge of running the training.  
 
To date, three training sessions have been planned.  

 

- Safety analysis, neutronics and accidents: 10 participants from June 4 – 
July 4, 2003. 

 

- Incident simulation: 7 participants from October 6 – November 29, 2003.  
 

- Dose impact assessment, methodology and models: 10 participants from 
November 17, 2003 – February 25, 2004.  

 
On July 6, 2003, South African government representatives and managers of 

authorities involved in the project were at Johannesburg airport to welcome the first 
group back from training at AREVA.  

                                                             
7 When the value of a public procurement contract exceed $ 10 million, foreign companies have to offset 
investments by 30% of the amount invested under the industrial participation program. 
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ANNE LAUVERGEON REPRESENTS FRANCE ON THE FOREIGN INVESTMENT 
COMMITTEES SET UP BY THE SOUTH AFRICAN PRESIDENT THABO MBEKI 

 
 
 
 
 
 Anne Lauvergeon gives special attention to South Africa’s approach in favor of 
world implementation of sustainable development objectives, such as were set out at 
the Johannesburg Earth Summit in September 2002.   
 
 She is a member of the International Investment Committee (ICC) set up by 
President Thabo Mbeki. She represents both France and the energy sector.  
 
 This committee meets twice a year with the South African President and his 
main ministers.  
 

Within this context, Anne Lauvergeon gives her utmost attention to South 
African projects in the nuclear energy field.  
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APPENDICES 
- Training time schedule for the first group of South African engineers in 

training at AREVA June 2003 
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AREVA UNIVERSITY 
 
 
 
 
 
 

REACTOR SAFETY ANALYSIS,  
NEUTRONICS AND ACCIDENTS 

 
 

June 04 
 

SSmmaallll  
AAuuddiittoorr iiuumm  

TToowweerr  
AARREEVVAA  
PPaarriiss    

llaa  DDééffeennssee  
  
  
  
 

Presentation : 
 
                       AREVA 
                       FRAMATOME-ANP 
                       COGEMA  
                       CERCA 
                       CEA/INSTN 
 
General :  
 
- Course presentation and organization 
- HTR System: General description of concept and technology 
- Current Projects: GT-MHR-GT-HTR-PBMR and HTTR and HTR10 

June 05 
 

TToowweerr  
AARREEVVAA 

 

 Fuel and core :  
 
- HTR fuel technology and performances 
- Specificities of HTR neutron physics 
- Assessment of pebble bed core performances 
- Prismatic core characteristics    

June 06 
 

TToowweerr  
AARREEVVAA  
RRoooomm   

 Safety :  
 
- Safety principles: Safety functions 
- Safety analysis (1): Decay heat removal transients 
- Safety analysis (2): Containment and accidents 
- Feedback from Module Project Licensing 
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June 10 
 

CChhaalloonn//  
SSââoonnee  

SStt  MMaarrcceell  
 

Components (at Chalon factory) :  
 
- Short presentation of Chalon factory 
- HTR main components (vessels, IHX) 
- Status of existing codes (ASME, RCC-M) with 
   regard to HTR technology 
- Quality control and inspections for nuclear 
   primary components 
- Visit of Chalon factory 

June 11 
 

TToowweerr  
AARREEVVAA  

  
 

 General/neutronics: 
 
- Course presentation, organization 
- Generalities on research reactors 
-The French research reactors and their experimental programs 
-The Jules Horowitz Project 
- Neutronics of research reactors 

June 12 
  

SSaaccllaayy  
 

 Visit OSIRIS : 
 
- Presentation of the OSIRIS/ISIS reactors and of their capabilities 
- Visit the Reactor : 
- Exchange with the operator's staff : 
  . Operation 
  . regulatory 
  . Safety 
  . Operator training…  

June 13 
 

TToowweerr    
AARREEVVAA  

  
  

Safety/fuel : 
 
- Reactors Safety principles and functions  
- Particularities of RR 
- Safety : The control by the Safety Authorities 
- The RR fuel : Design, manufacturing, evolutions 
- RR fuel : safety and transport issues 
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June 16 
 
 

Welcome – Presentation of the training session 
 
Main systems and features of a PWR             
(PWR/GEN./001) 
 
Reminder about nuclear physics                  (PWR/NEU/OO1) 

                                                              + Appendix 
June 17 

 
Core design and environment,                    (PWR/COR/002) 

                                             
Parameters governing reactivity               (PWR/COR/003 A) 

  (Xenon simulator) 
June 18 

 
  Neutron detection theory and                    (PWR/NEU/002) 
  technology                 
  In-Core neutron flux measurement           (PWR/NEU/003) 

 system  
 

Symbolism and acronyms                               (PWR/SYM/001) 
   
  Elements on control of power and                (PWR/COR/001) 
  reactivity, reactor kinetics and residual        + Appendixes 
  power (reactivity accidents simulation)  

June 19 
 

Water chemistry and failed fuel             (PWR/CHE/OO1) 
investigation                                         + Appendix 

  
  Criticality approach and criticality             (PWR/COR/004) 
  Pre-critical hot tests 

June 20 
 

  Parameters acting on reactivity          (PWR/COR/003B & C) 
  Emergency Core Redesign 

 
Fuel bundle (design, experience              (PWR/FUEL/001) 

 feedback, pellet-clad interaction, in-mast 
 sipping test and fuel building test) 
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June 23 

 
 

Technical Specifications and operating     (PWR/OPE/001) 
 modes 

 
  Turbine hall : thermal hydraulics and          (PWR/BOP/001) 
technology  
   
  Health Physics – outlines                                (PWR/HP/001) 
  
 Electrical distribution - principles               (PWR/I&C/001) 
                                                                                    
+ Appendix 

 
The Reactor Cooling System                        (PWR/SYS/001) 

                                                                                
+ Appendixes   

June 24 
 

The Chemical and Volume Control System (PWR/SYS/002) 
   
 The make-up system                                      (PWR/SYS/004) 

 
  The Residual Heat Removal system            (PWR/SYS/003) 
    
The safety Injection system                       (PWR/SYS/005) 

June 25 
 

 Reactor Operation: principles and means (PWR/OPE/002) 
 

The ex-core neutron flux measuring        (PWR/NEU/004) 
 system   

 
Introduction to control channels            (PWR/CONT/001) 

  
Turbine control                                           (PWR/CONT/002) 
 Primary Temperature and Power          (PWR/CONT/003A)  

 Control                                                       (PWR/CONT/003B) 
 

  The reactor Coolant Pump                            (PWR/RCP/001) 
                                                          + 

Appendix 
June 26 

 
  Overview of plant fault schedule             (PWR/SAFE/003) 

 
Functional aspects of the Protection      (PWR/SAFE/001) 

  system and  the Axial Flux Diagram  
 The Steam Generators                                  (PWR/SGR/001) 
  Pressuriser level and pressure control    (PWR/CONT/004)    

June 27 
 

 The Steamlines, the Main Feed Water      (PWR/SYS/006) 
System the auxiliary feedwater system 

  
Main Steam Line Break accident                  (PWR/ACC/001) 

 
  Reactor control under "G" mode :              (PWR/COR/005) 
  balancing the power effect with "grey"  
  control rod banks,  overlapping the rod 
  banks, controlling the Xenon  effect with 
  the CVCS, load follow and automatic   
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 frequency response operation 
 

June 30  Steam Generator Tube Rupture                (PWR/ACC/003) 
 Loss of Coolant Accidents                     (PWR/ACC/002)                                                              

 
 Group1 : Framatome-ANP tower at La Défense 
 
 SAF real-time simulator : 
 Steam Generator Tube Rupture         

 Exercise : Operations to be carried out (PWR/OPE/004) 
  to bring a cold reactor to full power 

 Atmospheric and Condenser steam dump (PWR/CONT/006) 
 Steam Generator level control                   (PWR/CONT/005) 

 
 

July 01 
 

 

 
 Group 2 : Framatome-ANP tower at La Défense  
 
 SAF real-time simulator : 
 Loss of Coolant Accidents                                    

 
 Atmospheric and Condenser Steam dump(PWR/CONT/006) 
  Steam Generator level control                  (PWR/CONT/005)           
 
 Group 1 : Framatome-ANP tower at La Défense 
 

 SAF real-time simulator: 
 Loss of coolant Accidents                 

 
 Group 2 : Framatome-ANP tower at La Défense  
  
 SAF real-time simulator : 
 Steam Generator Tube Ruptures                 (PWR/ACC/003) 

July 02 
 

 
 
 

 

 Exercise : Operations to be carried out     (PWR/OPE/004)  
  to bring a cold reactor to full power 

July 03 
 

   Plant outages                                                      
(PWR/OPE/003) 
          
 Safety and PRA                                             (PWR/SAFE/002) 

July 04 
 

  TMI – Chernobyl                                 (PWR/SAFE/004) 
 

  Instrumentation and Control                        (PWR/I&C/002) 
 

  Round table : analysis of the training session 
 
 
 

 


