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NUCLEAR ENERGY
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For anyone and anything living on the Earth, the warming effect of the greenhouse gasses is a good thing. Without it, the globe would be covered by ice. For thousands of years, we have had a fairly constant level of greenhouse gasses in our atmosphere, which has created the environment where our civilisation has evolved. However, during the 21st century, the human activity has caused, and is continuing to cause a doubling of these heat-trapping gasses. With the human population expanding from the approximately 6.6 billion people we have now, to 9 billion people by 2050, today’s vast need for energy could multiply severely. Scientists predict that more energy will be used in the next fifty years, than the total consumed in all previous history (as shown in Figure 1.0). For that reason, we now face a radical change – either in the way we produce energy or in the health of our planet and future generations.  
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Each and every source of energy has its own set of pros and cons. For fossil fuels, the biggest plus was its reliability. However, the CO2 emission that it brings is what has led us to the climate crisis that we are facing now. Electricity from 'renewables' - solar, wind and biomass - deserves strong support. But the collective capacity of these technologies to produce electricity in the decades ahead is limited. The International Energy Agency projects that, even with continued subsidy and research support, these renewables can only provide around 6% of world electricity by 2030. Lastly, there is the vision of a hydrogen-powered society. Still, electricity is only a way of distributing energy. The key is to find a source, or a combination of sources, to supply us with energy that does not emit any CO2 – so called ‘clean energy’. 

NUCLEAR ENERGY - like wind, hydro and solar energy - can generate electricity with no carbon dioxide or other greenhouse gas emissions. The critical difference is that nuclear energy is the only proven option with the capacity to produce vastly expanded supplies of clean electricity on a global scale. Far from being competitors, nuclear power and 'new renewables' are urgently needed as partners if the world's immense clean energy needs are to be met. The International Energy Agency of the OECD is the intergovernmental body that analyses global energy demand. In the private sector, the World Energy Council performs similar assessments. The projections by both organisations point inexorably to the same conclusion: Our world cannot meet its expanding energy needs - cleanly - without a sharp expansion of nuclear energy.
Yet when deciding whether nuclear energy is the best option for the human population and the planet, we must accept and take in the fact that it, like any other source of energy, has disadvantages. However, if we compare the two sides to each other, the advantages exceed the disadvantages. Nuclear energy is cheap to generate, meaning that once the power plant has been build and the uranium has been collected, poorer developing countries will be able to handle their energy needs themselves. Unlike the renewables, it does not depend on natural elements over which we have no control. It is strong enough to cover our needs, and one little box of uranium would be equivalent to many tonnes of oil, making it much easier to transport. It even leaves very little waste, if you compare it to the various other energy-types. New technology ensures that waste is securely stored underground with no risk of harming surroundings. 
One of the biggest cons of this source of energy is the danger of the presence of radioactive materials in our society. Since the idea of nuclear power was first aired, people have been very sceptical, but in reality, only very few accidents have happened. The worst accident happened in the nuclear power plant of Chernobyl, 1986. However, this accident took place in a plant with quite low security, where especially many human errors were made. This is the sole time where the public has ever been harmed by a core meltdown in a power plant, but still people remain critical of it, even when it is compared to the number of people (several thousand) who have died in coal mining accidents. All the same, security is under constant review, and many things have been done to improve safety for both public and plant workers.
Another aspect of the worry and doubt about nuclear energy is the threat of misuse by countries with nuclear programs. These countries include North Korea and Iran, who refuse the rest of the world access to information about their programs. To prevent global proliferation, the Irish minister of foreign affairs created a treaty in 1958, called the Non-proliferation of nuclear weapons (NPT). As of today, 189 countries have signed the treaty, building global trust and securing peace. 

Figure 1.0: The demand for electricity is rising.





Nuclear generation began 50 years ago and now generates as much global electricity as was produced then by all sources. Some two-thirds of world population lives in nations where nuclear power plants are an integral part of electricity production and industrial infrastructures. Half the world's people live in countries where new nuclear power reactors are in planning or under construction. Thus, a rapid expansion of global nuclear power would require no fundamental change - simply an acceleration of existing strategies. 


Today nearly 440 nuclear reactors produce electricity around the world. More than 15 countries rely on nuclear power for 25% or more of their electricity. In Europe and Japan, the nuclear share of electricity is over 30%. In the U.S., nuclear power creates 20% of electricity. (see Figure 1.3)








The availability of uranium has been of great concern, since only 0.7% of all uranium is of the U-235 isotope, which is the one needed for nuclear power generation. However, although only a small part is natural U-235, the remaining 99.3% of uranium can be used for creating Plutonium – U-235’s artificial equivalent.





Figure 1.3 shows the development in usage of nuclear energy compared to the total amount of energy used.
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