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Ever since the First United Nations International Conference 
"ATOMS FOR PEACE" was held in Geneva in 1955 the Peaceful 
Applications of Nuclear power, as well as the wide range of industries which 
we use to call now nuclear have had a strong international dimensions. Some 
how the world political division in two strong political, economical and 
military systems have strongly influenced the development of nuclear power in 
these part of the world. What we observe ,and many of us participate, in the 
last several years is a strong internationalisation of the nuclear problems at 
least in Europe and to a large extent in America and South East Asia. 
Through all these years , international links have acted as a powerful force for 
improvement of safety standards and plant performance. There can be little 
doubt that the prospects for the nuclear power industry ,its safety and excellent 
performance ,and what is the most important, its acceptance and tolerability 
from society in general will strongly influence the future of the nuclear power 
generation in Bulgaria. 

Current status of Nuclear Power World Wide. 

In the fifty years or so since the first nuclear reactor became critical 
and marked the beginning of the nuclear era in the development of the 
human society this novel technology has developed into a major world 
industry [see fig. 1 J. 

At present nuclear power meets more than 5 % of the worlds primary 
energy demand. It supplies around 17 % of the worlds electricity. By the end 
of 1993 425 nuclear units were in operation in 30 countries of the world, 
Bulgaria being one of them . For all the world, in 1993, total nuclear power 
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generation amounted to more than 2000 TWh of electricity, worth US $ 75 
billion. This was more than the world's total electricity generation (1912 
TWh) from all sources in 1958, when nuclear energy was still in it's infancy. 

Prospects for Nuclear Power 

In the years to come , two are the really big issues which will exercise 
the minds of the world political leaders and will influence the development 
of world's nuclear industry. 

Firstly, this the challenge of achieving sustainable development in an 
increasingly crowded and energy - hungry world. Quite often this fact is 
ignored in the countries of Central and Eastern Europe which are now faced 
with a more crucial problems of restructuring, energy planning and energy 
efficiency. 

Secondly, we all have the need to deal safely with the fissile material 
that is becoming available from the obsolete nuclear weapons systems in the 
wake of ending the arms race of US and Russia. It is nuclear power that has 
the potential to address these issues in the next century but before doing this 
there must be a reasonable consensus in society about the importance the 
capabilities and the real value of nuclear power and this surely will be one of 
the key factors in the nuclear development in the years to come. 

Let's try to give some more details of those challenges as well as to 
look for the place and the contribution of Bulgaria in this process. --.>:. 

Sustainable development 

It is our generation which is faced with the challenge of preserving the 
resources and the environment that our children and our children's children . 
will inherit. Unfortunately we have to do this while meeting rapidly 
increasing world demand for energy and particularly for electricity. On the 
other hand the new democracies of Central and Eastern Europe will have to 
solve not only this problem but also restructure and intensify their energy 
sector while machine the best and the least cost planning for energy 
production. 

In 1993, the World Energy Council (WEC) produced its report " 
ENERGY FOR TOMORROWS WORLD", which is an in-depth analysis of 
global and regional energy needs over the next 30 to 100 years. The WEC 
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concluded irrespective of the scenarios examined, from "ecologically driven" 
to "high growth", global population , energy demand and electricity demand 
will rise subs / see Jig.2/. Growth will be heavily concentrated in the newly 
industrialising countriestantially, . The opinion of WEC that until 2020 this 
increase energy demand will have to be met by mainly burning fossil fuels ( 
respectively coal and gas) creates the risks of irreversibly damaging the planet 
through climatic change. 

Against this background what are the prospects for nuclear power? 
The World Energy Council has mad e some interesting observations 

[seejig.3] about the possible scale of the worlds nuclear component. In 199Q 
the nuclear power plants 0.44 Gigatones of oil equivalent (Gtoe). By 2050 
the WEC expects this to grow to 3.8 Gtoe - increasing almost tenfold. In 
2100, nuclear power may be supplying up to 12 Gtoe which is as much as 25 
times the present level. 

According the WEC the expected overall growth of nuclear power to 
2020 will be modest as fossil fuel will probably dominate the world's growing 
energy demands. The regional trends in die nuclear power growth over the 
next 20 years are shown in fig 4 based on data collected by the Nuclear 
Energy Agency and the IAEA. The estimated global capacity in 2010, at 
about 474 GWe, is expected to be 46% above the current one. If we want to 
characterise it in one sentence it is " MODERATE BUT STEADY 
GROWTH". 

During this period, the centres of rapid growth in nuclear capacity will 
tend to shift away from those parts of the world that have pioneered nuclear 
technology. In fact, the key issue for the USA and Europe - including the UK -
is going to be maintaining nuclear capacity as our older power stations come 
to the end of their working lives. 

Instead, the growth will be in countries - such as those in the Pacific 
Rim and in South America - with strongly growing economies; countries like 
Taiwan who have identified significant investment in nuclear power as a 
means of fuelling that economic expansion and establishing self-sufficiency. 

Beyond 2020, the WEC sees a real need and opportunity for nuclear 
power to come into its own as fossil fuel reserves decline and concern grows 
about the environmental consequences of their combustion. But this will only 
happen if public confidence in the safety and the economic viability of nuclear 
power has been established and maintained. 
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Figure 5 shows the scale of increase in the number of reactors that 
would be required if nuclear power were to fulfil the demands that the WEC 
experts will be placed upon it. 

We can expect light water reactors to remain the dominant reactor 
type for the next few decades. But the fulfilment of nuclear power's full 
potential in the 21st century must require the introduction of fast reactors, 
probably during the second quarter of the 21st century. Fast reactors would 
enable 60 times more energy to be obtained from the world's known but 
limited uranium resources than is presently possible from thermal reactors. 

Implicit in the logic of most civil nuclear programmes, from the early 
days, has been the prospect of using fast reactor technology for electricity 
generation into the indefinite future. That logic has not gone away - it is 
merely postponed. In fact, in the next century, it will grow more and more 
compelling. 

Preventing nuclear weapons proliferation 

The ending of the Cold War has replaced one set of global risks with 
another. The need to prevent horizontal proliferation - the spread of nuclear 
weapons - has replaced the threat of vertical proliferation of nuclear weapons 
within the Weapons states. 

There are no "technical fixes" to this problem. Only through a strict 
IAEA international safeguards regime, enforced by the United Nations, can 
we prevent the spread of weapons technology. Indeed, we may well see the 
need for the existing UN-managed regime - one that has served the world well 
- to be strengthened further. 

In parallel with such a regime, the civil nuclear industry has a 
complementary and unique role to play - helping turn highly enriched 
uranium and weapons grade plutonium to peaceful uses. The technology 
already exist. Highly enriched uranium can be denatured down to low 
enriched uranium (LEU) for use in PWRs. For instance, recently 500 tonnes 
of Russian enriched U235 has been sold to the US for dilution and use in civil 
nuclear power plants. 

Plutonium can only be created in a reactor and it can be destroyed in 
one. In the fast reactor we have the ultimate "swords into ploughshares" 
machine. But commercial exploitation of fast reactors is taking somewhat 
longer than was originally expected. In the interim, the plutonium released 
from the weapons programme can be introduced in MOX (Mixed Plutonium 
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and Uranium Oxide) fuel and consumed in existing Light Water Reactors to 
substitute for enriched uranium. 

So it would appear that civil nuclear power has a real and on-going 
role to play in making the world a safer place. 

Nuclear power in Bulgaria 

The Bulgarian nuclear energy program started in the late sixties when 
an agreement was reached with the former Soviet Union to supply 
pressurised water reactors for electricity production with a thermal capacity 
of 1350 MW and electricity generation capacity of 440 MW. The program 
included the construction of 4 units well known presently as WWER 440 
model 230. The first two units were constructed and succesfully put into 
operation for a period of less than six years and if we assume a parity for the 
dollar and the rouble the investment cost per kW was less than 500 $. The 
second two units were completed and connected to the grid in 1981 and 1982 
accordingly. At this stage the model 230 was under development because of 
new safety requirements towards the 213 model and this is the reason why 
unit 3 and 4 at Kozloduy are a lot different from 1 and 2. The further increase 
in the demand of electricity resulted in constructing of two additional units at 
Kozloduy cite but these were of a completely different design, known as 
WWER 1000, model 320. A second cite was later chosen and construction 
began of two 1000 MW units with a plan to build another two later. Under 
increased public pressure and strong decrease of demand and funds for 
investment, the construction was frozen in 1991. On the other hand the 
complicated political and economic situation after 1989 as well as important 
management error and deficiencies created a complicated situation in the 
nuclear power plant and this raised substantial concern in our society as well 
as in Europe and the world as a whole. As a result of this units 1 and 2 were 
shut down for emergency maintenance and safety backfits and a whole 
program was set up for upgrading of all four units from the WWER 230 
model. The program as a whole has been strongly supported by the Europian 
Union , USA, France, Germany and many international organisations. 

In summary the prospects for the development of nuclear energy 
generation in Bulgaria will depend strongly on the proper solution of several 
important problems: 

1. Firstly this will be the successful implementation of the safety 
upgrading program and at the same time convincing the society that nuclear 
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power is a safe, economic and reliable source of energy which does not destroy 
the natural resources and the environment of the country. 

2. Secondly it is the development of the country which will determine 
the future demand and the necessity of building and operating new nuclear 
units, but one has clearly to understand that electricity is and will be one of 
the most precious commodities on the Balkans in there future and whoever 
has is a rich person or country. 

3. Lastly we have to develop as much as possible our own 
infrastructure which can permit safe and reliable operation of the existing 
nuclear units as well as to solve our fuel cycle problems in a reliable and 
acceptable by the society manner. 

In solving all this problems we will be faced with the most difficult 
task to convince the people, the administration and the politicians of the fact 
that what we are doing is for the benefit of this country and its citizens. And 
this is a very challenging task but we have no other choice. 


