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Abstract
Whether we should further exploit nuclear energy for generating electricity is becoming a hot potato in the modern world, especially during the period when the discuss of terrorism is heated. This paper discuses this issue on both sides and offers a conclusion that further exploitation of nuclear for generating  electricity is beneficial, reasonable, feasible and should be supported. A statement of the probable cons against nuclear exploitation for electricity follows a brief introduction of the current situation. Then pros are demonstrated in details including reliable statistics and simple explanation of the work principle. It is justified in terms of demand of energy, advantages over other fuel, interaction with environment and prospect. In the end, the paper comes to a summary and reiterates the point of view.
Future energy is facing challenge!

Introduction: current situation

Nowadays, the main use of nuclear energy is for generating electricity. In the last 40 years nuclear energy has become a major source of the world’s electricity. Over 16% of the world’s electricity today which is more than the world used from all sources in 1960 is supplied by nuclear energy. There are now some 440 commercial nuclear reactors operating in 31 countries with over 360,000 MWe of total capacity and 56 countries operate a total of 284 research reactors. Meanwhile, 30 more nuclear power reactors are under construction, 33 have been planned and 71 are proposed. More surprisingly, France gets over 75 percent of its electricity form nuclear power. It is the world’s largest electricity exporter and gains some EUR 2.5 billion per year from those exports. (Nuclear Power in the World Today)
However, it is generally considered unsafe in the public. That’s understandable because nuclear energy is much too academic and is not well explained in a simple way to the public. That’s lead to an unreasonable worry that nuclear energy is too dangerous to exploit even to generate electricity.

Additionally, the anti—nuclear group emphasis that once nuclear energy is abused in terrorism, it can be a great threat to the world safety. It is even heated especially after the Iraq war and the negotiations on curtailing North Korea’s nuclear weapons program, both of which have something to do with nuclear energy. 

Nevertheless we should evaluate an issue on both sides. I think, exploitation of nuclear energy for generating electricity should be supported.
Opponents’ Arguments

Safety problem is the chief reason of opponents. This contains two aspects. One is the physical property of nuclear fuel itself. The other is the controlment of the direction of nuclear energy developments.

First of all, the opponents argue that the radiation of nuclear fuels is lethal to health and the majority of radiations are created in nuclear reactions. Ionizing radiation which can damage living tissue is emitted as they decay spontaneously to become different kinds of atoms and some radiations like neutron is very difficult to shield. While the work principle of nuclear energy for generating electricity is just to take advantage of the heat produced during the fission of nuclear fuels. In addition, not only the process but also the original material and the wastes are highly radioactive. As a result, the danger during transfer and disposal of the wastes should also be taken into consideration. That adds more difficulty in keeping safe. The Chernobyl disaster in 1986 is always considered as evidence against exploitation of nuclear energy.  In the disaster, all of the 22 who received more than 6,000 mSv died. Seven of the 23 who received 4,000-6,000 mSv also died, as did one of the 158 receiving 1,000-4,000 mSv and 100,000 people were relocated away from Chernobyl. (Radiation and the Nuclear Fuel Cycle) The opponents emphasize the lost time and time again and doubt how much we can lose any more if 100 percent safety cannot be assured.

Another argument put forward by the opponents is that it is very hard to restrict the exploitation of nuclear energy on peace usage only. As nuclear energy is so powerful, it is hard to imagine what will happen to the world once the negative exploitation of nuclear energy is out of control. Weapon proliferation is their major worry. Date back to 1940, since the discover of nuclear energy, it was used to exploit weapon and the two bombs in Japan during the second world war still have a significant influence. Now, eight countries have handled the technology of nuclear weapon and more countries have such plans. What’s more threatening is that terrorism has become a world problem. They commit suicidal bombs frequently and seldom consider the probable destructive consequence. 
Though nuclear exploitation for weapon and electricity are different branches, they are relevant to each other. If we encourage the aspect for electricity, exploitation for nuclear weapon is also encouraged in some degrees.

Moreover, in opponents’ opinions, as nuclear energy is so dangerous, why not put more attention on other safe energies. They think with the development of technology, solar, biomass, hydro can also well meet the need of the great demands of energy.

Counterarguments
The Chernobyl disaster is a severe accident but nuclear energy is not that dangerous as someone described. On the contrary, it is quite reliable for generating electricity. Form the outset, there has been a strong awareness of the potential hazard of both nuclear artificiality and release of radioactive materials. Measures have been put into practice for decades and are still improving. The safety during transportation, process of generating electricity and waste disposal is confirmed by the most advanced technology.

Not as most people convinced, uranium itself isn’t particular radioactive. The fuel rods can even be handled using thin plastic gloves. And nuclear power stations work in pretty much the same way as fossil fuel-burning stations, except that a “chain reaction” inside a nuclear reactor makes the heat instead.

To keep safe, the container of the reactor is typically a meter-thick concrete and steel structure. It is designed specially to protect the reaction from outside intrusion and protect these outside from the effect of radiation or any malfunction inside. Workers must wear special uniform which also can prevent radiation. Beside that, there are emergency control rods and additional safety systems to shut down the reactor when something goes wrong. Only two accidents occurred in over 11000 cumulative reactors can prove the safety. (Safety of Nuclear Power Reactors)
Additionally, the solution for keeping safe during transportation and waste disposal is quite straightforward. Just well shield them form human exposure. Scientists have done much to ensure the safety and there has never been any accident in these processes.

As for the worry that nuclear energy might be diverted to weapon exploitation from electricity generation, the opponents can have a rest because the materials used for weapon and electricity are substantially different in the proportion of uranium-235. It requires a high concentration of U-235 which is up to 90% to make nuclear weapons, while it only reaches 3-4% for electricity generation.( Safeguards to Prevent Nuclear Proliferation)
Moreover, the undeclared nuclear activities that might under the name of electricity generation can also be avoided.  In 1993 a program to strengthen and extend the classical safeguards system was initiated, and a model protocol was agreed by the IAEA (International Atomic Energy Agency) Board of Governors in 1997. The measures boosted the IAEA’s ability to detect undeclared nuclear activities, including those with no connection to the civil fuel cycle. And for safeguards purposes, uranium is deemed to be “highly enriched” when it reaches 20%U235. (Safeguards to Prevent Nuclear Proliferation) As a result, this problem can be examined and pretended easily.
Pros
In addition to the refutation given in the last section, there are other reasons to support nuclear energy for generating electricity.
Nuclear is the most efficient energy
Why is it so urgent to exploit nuclear energy? Let‘s take a glance at the future energy demand in the world. World energy consumption has been rising steadily for many decades. It is clear that economic growth occurs in most nations and that some increase in energy demand is an inescapable part of this growth. Also, growth of the world's population is expected to continue towards 8 billion by 2025, further increasing the demand for energy. One third of the world's population does not have access to electricity supply, and a further third does not enjoy reliable supply. There is a huge need to address these shortcomings and expectations. There is also a rapidly increasing demand for potable water in many developing areas (for example, North Africa and the Arab Gulf States) that must be satisfied by desalinating facilities: this will further increase energy demand. However, where can all these energy come from? At present, totally 64% of the world electricity generation is from fossil fuel including coal, gas and oil, another 19% form hydro which is renewable energy and 16% from nuclear energy.( Nuclear Power in the World Today)
A solution to the future supply problem based on rapid development of renewable energy sources is impractical. Cost, the level of current technological development, and the diffuse and intermittent nature of these sources limit their potential. Fossil energy has served us well and remains vital in the modern society   but they are unrenewable energy. After centuries’ consumption, it is approaching to be spent. By comparison, nuclear energy is obviously superior. It produces huge amounts of energy from small amounts of fuel. Here is a table showing the comparisons among different energies of producing heat.
Energy Conversion: Typical Heat Values of Various Fuels 

	Firewood 
	16 MJ/kg 

	Brown coal 
	9 MJ/kg 

	Black coal (low quality) 
	13-20 MJ/kg 

	Black coal 
	24-30 MJ/kg 

	Natural Gas 
	39 MJ/m3 

	Crude Oil 
	45-46 MJ/kg 

	Uranium* - in light water reactor 
	500,000 MJ/kg 


(MJ = Megajoules), * natural U
Clearly, nuclear energy is thousand times as efficient as other energies.
What’s more, nuclear fuel—uranium is also abundant, and technologies exist which can extend its use 60—fold if demand requires it. World mine production is about 35, ooo tones per year and nuclear weapons can be considered as another resource of uranium. 
Finally, nuclear energy is cost—competitive. Nuclear power reactors are expensive to build but relatively cheap to operate. Their economic competitiveness thus depends on keeping construction to schedule so that capital costs do not blow out, and then operating them at reasonably high capacity over many years. By way of contrast, gas-fired power plants are very cheap and quick to build, but relatively very expensive to operate due to the cost of their fuel. With rising gas prices, and the high cost of moving coal long distances, nuclear plants are generally competitive with both gas and coal in most parts of the world, and becoming more so. 

As a result, we should believe that nuclear energy can be an ideal sustainable energy for the world.
Nuclear energy is environmental protective
Environmental protection is becoming a criteria when evaluate a fuel. However any means of producing electricity involves some wastes and environmental hazard. As for nuclear energy, it only produces small amounts of solid waste. On this point, the nuclear industry is unique in that it is the only energy-producing industry that takes full responsibility for the disposal of all its wastes and meets the full cost of doing so. By comparison, fossil fuels, like coal produces quantities of waste as a result of quantities of fuel. On the other hand, fossil fuels produce tonnes of sulfur dioxide and fly ash per year, both of which contribute great to atmospheric pollution. Meanwhile, fossil fuel actually emits over 7 billion tonnes carbon dioxide each year by electricity generation that should take the major responsibility for the greenhouse effect. Then we can also say nuclear energy today saves the emission of about 2.4 billion tonnes of carbon dioxide per year.(Nuclear Electricity) Many individuals and organizations once against exploit nuclear energy changed there minds after realizing that nuclear energy is the unique realistic solution of the global warming problem., Green Peace is included.
Considering all the aspects, nuclear energy is undoubtedly the most environmental beneficial energy.

Prospect of nuclear energy

Nuclear energy itself is a promising energy but because of insufficient exploitation and some certain political reasons, it still develops slowly and has to face suspect from the world.  But as the only energy that can both meet the needs of energy demand and environment requirement, nuclear will be evaluated on a higher level in the near future. Its advantages can be put more attention.

 Albert Einstein once said that the advent of atomic power had "changed everything except our way of thinking." His admonition against the abuse of nuclear energy stands as equally as an admonition to use it wisely. Our goal now is to help smooth the way of its development and expect the bright future.
Conclusion
An analysis in the previous section shows that the positive side of nuclear energy is more and more obviously and significantly connects with the social demand both on energy and environment. However, the negative part is also put a lot more attention to be avoided. It is true that nothing can be completely without side effects. Now that we have effectively prevented the abuse and have benefited much form the exploitation of generation electricity, why not support and further encourage it to boost its development. I hope in the future when our following generations enjoying themselves with sufficient energy form nuclear, they can appreciate our right decision.
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