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ABSTRACT 
 

   Nuclear power is an environmentally benign source, as it does not contribute either to global 
warming or acid rains. However, nuclear power plants do release radioactive gaseous and liquid 
effluents, and dispose solid wastes. As of 21 September 2006, there were 442 nuclear power 
reactors in operation around the world. They total about 371 GWe of generating capacity and 
supply about 16% of the world’s electricity, 7 % of global energy.  In the International Energy 
Agency (IEA) reference scenario, global electricity demand grows at 2.4% per year. To meet 
this growth, the world’s electricity generating capacity grows from about 3700 GWe in 2004 to 
7303 GWe in 2030. At the same time, there are indications that the continued use of traditional 
fissile fuel will have undesirable impacts on the world climate. Nuclear power will have to play 
an increasingly impact role in long-term energy of the world to achieve the objectives of 
sustainable develop. The present article briefly summaries current knowledge of the 
environmental aspects of the nuclear fission energy in electricity generation reactors.   
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INTRODUCTION 
 
   The world population is currently about 6 billion. The United Nations (UN) projects growth to more 
than 9 billion by 2050. Of this 3 billion increase, 2.8 billion will be in developing countries, which 
already contain 75% of the world's people (1). This population increase and economic development 
will bring about dramatic increase of energy demand in developing countries, especially in the Asian 
region (2).In the International Energy Agency (IEA) reference scenario, global electricity demand 
grows at 2.4% per year. To meet this growth, the world’s electricity generating capacity grows from 
about 3700 GWe in 2004 to 7303 GWe in 2030.This is roughly a doubling of installed electricity 
generating capacity between now and 2030(3).The world may run short of fossil fuels, in particular oil. 
The protection of the global environment including the reduction of carbon dioxide emissions will be 
an important issue also (2). In the last five decades we have seen nuclear energy take its place as a 
major source of electricity worldwide, on both economic and resource strategy grounds. It is used as a 
promising source for desalination of sea water to replenish the world’s supply of fresh water. It is also 
used as a power for deep space probes, submarine, large surface vessels and aircraft. It also has a great 
potential for producing hydrogen, clean fuel that one day may be used in transportation (3).In addition, 
there are more than 280 research reactors operating in 56 countries, with more under constructions for 
scientific research and the production of medical and industrial isotopes as well as for training (4).The 
present article briefly summaries current knowledge of the environmental aspects of the nuclear 
fission energy in electricity generation reactors.   

 
OVERVIEW OF NUCLEAR ELECTRICITY TODAY 
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As of 21 September 2006, there were 442 nuclear power reactors in operation around the world. They 
total about 371 GWe of generating capacity and supply about 16% of the world’s electricity, 7% of 
global energy. Table1 shows the distribution across countries of both operating reactors and  

 
those under construction (4). Seventeen countries depend on nuclear power for at least a quarter of their 
electricity. France and Lithuania get around three quarters of their power from nuclear energy, while 
Belgium, Bulgaria, Hungary, Slovakia, South Korea, Sweden, Switzerland, Slovenia and Ukraine get 
one third or more. Japan, Germany and Finland get more than a quarter of their power from nuclear 
energy, while the USA gets one fifth. And a large number of developing nations, including Argentina, 
Brazil, China, India, Mexico and Pakistan, have operational nuclear power plants(5). Most reactors 
currently planned are in the Asian region, with fast-growing economies and rapidly-rising electricity 
demand. At least ten countries with existing nuclear power programs (Bulgaria, Canada, France 
Russia, China, India, Pakistan, Japan, South Korea and South Africa) have plans to build new power 
reactors (beyond those now under construction).Rising gas prices and greenhouse constraints on coal 
have combined to put nuclear power back on the agenda for projected new capacity in both Europe 
and North America (3, 4).  
 
   Most nuclear power plants originally had a nominal design lifetime of up to 40 years, but 
engineering assessments of many plants over the last decade has established that many can operate 
longer. In the USA more than 15 reactors have been granted license renewals which extend their 
operating lives from the original 40 out to 60 years, and operators of most others are expected to apply 
for similar extensions. In Japan, plant lifetimes up to 70 years re-envisaged (6).Nuclear power plants 
are large units that run for extended periods. They help supply the necessary level of electricity, or 
"baseload generation," for the electricity transmission network, or "grid," to operate. Nuclear power 
plants are designed to operate continuously for long periods of time. They can run about 540 days 
before they are shut down for refueling. The relative costs of generating electricity from coal, gas and 
nuclear plants vary considerably depending on location. Recently, the average electricity production 
cost for nuclear energy was recognized as the cheapest source of electricity (7). 
 
   For nuclear power plants any cost figures normally include spent fuel management, plant 
decommissioning and final waste disposal. These costs, while usually external for other technologies, 
are internal for nuclear power. The cost of nuclear power generation has been dropping over the last 
decade. This is because declining fuel (including enrichment), operating and maintenance costs, while 
the plant concerned has been paid for, or at least is being paid off. In general the construction costs of 
nuclear power plants are significantly higher than for coal- or gas-fired plants because of the need to 
use special materials, and to incorporate sophisticated safety features and back-up control equipment. 
These contribute much of the nuclear generation cost, but once the plant is built the variables are 
minor (7). French figures published in 2002 show (EUR cents/kWh): nuclear 3.20, gas 3.05-4.26, coal 
3.81-4.57.. The French Energy Secretariat in 2003 published updated figures for new generating plant. 
The advanced European PWR (EPR) would generate power at 2.74 cents/kWh, competitively with gas 
which would be very dependent on fuel price.  In Finland ,  August 2003 figures put nuclear costs at 
EUR 2.37 c/kWh, coal 2.81 c/kWh and natural gas at 3.23 c/kWh (on the basis of 91% capacity factor, 
5% interest rate, 40 year plant life) . A UK Royal Academy of Engineering report in 2004 looked at 
electricity generation costs from new plant in the UK on a more credible basis than hitherto. Without 
the carbon increment, coal, nuclear and gas ranged 2.2-2.6 p/kWh and coal gasification was 3.2 p/kWh 
all base-load plant (7).In USA, nuclear power plants have the lowest production costs of any large scale 
.The average electricity production cost for nuclear plants was 1.72 c/kWh in 2003, lower than 1.80 
c/kWh for coal plants, 5.77 c/kWh for natural gas and 5.53 c/kWh for oil (17). 
 
   Today, due partly to the high capital cost of large power reactors generating electricity via the steam 
cycle and partly to consideration of public perception, there is a move to develop smaller units. These 
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may be built independently or as modules in a larger complex, with capacity added incrementally as 
required. Economies of scale are provided by the numbers produced. There are also moves to develop 
small units for remote sites. The International Atomic Energy Agency (IAEA) defines "small" as 
under 300 MWe (8,9). .In 2005, 146 small and medium sized reactors1 were operated worldwide, 
accounting for 61 GWe of electricity generation, and 12 more were under construction2. These were 
mostly earlier generation reactors still in operation and a few prototype or tests reactors, intended to 
support development and deployment of new larger-capacity commercial plants (8,9).  
 
   The use of nuclear energy for electricity generation can be considered extremely safe. Every year 
over one thousand people die in coal mines to provide this widely used fuel for electricity. There are 
also significant health and environmental effects arising from fossil fuel use. It should be emphasised 
that a commercial-type power reactor simply cannot under any circumstances explode like a nuclear 
bomb. Safety is a prime concern for those working in nuclear plants.. One mandated safety indicator is 
the calculated frequency of degraded core or core melt accidents. The US Nuclear Regulatory 
Commission (NRC) specifies that reactor designs must meet a 1 in 10,000 year core damage 
frequency, but modern designs exceed this. US utility requirements are 1 in 100,000, the best 
currently operating plants are about 1 in 1 million and those likely to be built in the next decade are 
almost 1 in 10 million. The Three Mile Island (TMI) accident in 1979 was the only one in a reactor 
conforming to NRC safety criteria, and this was contained as designed, without radiological harm to 
anyone. The main safety concern has always been the possibility of an uncontrolled release of 
radioactive material, leading to contamination and consequent radiation exposure off-site. At 
Chernobyl this tragically happened and the results were severe, once and for all vindicating the extra 
expense involved in designing to high safety standards to achieve optimum safety, nuclear plants in 
the world operate using a 'defence-in-depth' approach, with multiple safety systems (10). 
 
   The safety systems include a series of physical barriers between the radioactive reactor core and the 
environment (as shown in Figs.1 and 2), the provision of multiple safety systems, each with backup 
and designed to accommodate human error. Safety systems account for about one quarter of the 
capital cost of such reactors. In addition nuclear power plants are designed to shut down automatically 
in an earthquake, and this is a vital consideration in many parts of the world. Also, nuclear power 
plants also have backup systems to protect against almost every imaginable problem, including 
equipment failure, floods, and tornadoes (8).There is a great deal of international cooperation on 
nuclear safety issues, in particular the exchange of operating experience (11).  

 
   Today, mainly five types of nuclear power plants are developed and widely used(12):  

 
 - Pressurised water reactor (PWR) as shown in Figure 1. 
 - Boiling water reactor (BWR) as shown in Figure 2. 
 - heavy water reactor known also as Canadian Deuterium Uranium   reactors (CANDU)  
 - gas cooled reactor (GCR)  
 - light water cooled graphite moderated reactor (RMBK).  
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Fig 1:  Pressurised Water Reactor (PWR) (12). 
 

 

Fig. 2:  Boiling Water Reactor (BWR) (12). 
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Table 1. World Nuclear Power Reactors 2005-06, 21 September 2006 (4). 

 
NUCLEAR 

ELECTRICITY 
GENERATION2005

REACTORS 
OPERABLE 

Sep.2006 

REACTORS under 
CONSTRUCTION 

Sep.2006 

REACTORS 
PLANNED  
Sep.2006 

REACTORS 
PROPOSED 

Sep.2006 

 BillionkWh % e No. MWe No. MWe No. MWe No. MWe 

Argentina 6.4 6.9 2 935 1 692 0 0 1 1000 

Armenia 2.5 43 1 376 0 0 0 0 1 1000 

Belgium 45.3 56 7 5728 0 0 0 0 0 0 

Brazil 9.9 2.5 2 1901 0 0 1 1245 0 0 

Bulgaria 17.3 44 4 2722 0 0 2 1900 0 0 

Canada 86.8 15 18 12,595 2 1540 2 2000 0 0 

China 50.3 2.0 10 7587 5 4170 13 12,920 50 35,880 

Czech Republic 23.3 31 6 3472 0 0 0 0 2 1900 

Finland 22.3 33 4 2696 1 1600 0 0 0 0 

France 430.9 79 59 63,473 0 0 1 1630 1 1600 

Germany 154.6 31 17 20,303 0 0 0 0 0 0 

Hungary 13.0 37 4 1773 0 0 0 0 0 0 

India 15.7 2.8 16 3577 7 3088 4 2800 20 10,360 

Indonesia 0 0 0 0 0 0 0 0 4 4000 

Iran 0 0 0 0 1 915 2 1900 3 2850 

Israel 0 0 0 0 0 0 0 0 1 1200 

Japan 280.7 29 55 47,700 4 2225 11 14,445 1 1100 

Kazakhstan 0 0 0 0 0 0 0 0 1 300 

Korea DPR(North) 0 0 0 0 0 0 1 950 0 0 

Korea RO(South) 139.3 45 20 17,533 1 950 7 8250 0 0 

Lithuania 10.3 70 1 1185 0 0 0 0 1 1000 

Mexico 10.8 5.0 2 1310 0 0 0 0 2 2000 

Netherlands 3.8 3.9 1 452 0 0 0 0 0 0 

Pakistan 1.9 2.8 2 400 1 300 2 600 2 1200 

Romania 5.1 8.6 1 655 1 655 0 0 3 1995 

Russia 137.3 16 31 21,743 3 2650 8 9600 18 21,600 

Slovakia 16.3 56 6 2472 0 0 0 0 2 840 

Slovenia 5.6 42 1 696 0 0 0 0 0 0 

South Africa 12.2 5.5 2 1842 0 0 1 165 24 4000 

Spain 54.7 20 8 7442 0 0 0 0 0 0 

Sweden 69.5 45 10 8975 0 0 0 0 0 0 

Switzerland 22.1 32 5 3220 0 0 0 0 0 0 

Turkey 0 0 0 0 0 0 3 4500 0 0 

Ukraine 83.3 49 15 13,168 0 0 2 1900 0 0 

United Kingdom 75.2 20 23 11,852 0 0 0 0 0 0 

USA 780.5 19 103 98,054 1 1065 2 2716 21 24,000 

Vietnam 0 0 0 0 0 0 0 0 2 2000 

WORLD 2626 16 442 370,721 28 22510 62 68,021 159 118,225
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NUCLEAR ELECTRICITY AND THE ENVIRONMENT 
 

   All methods of producing electricity affect the environment to some degree, but the impacts of 
nuclear energy are minimal—among the lowest in the electricity sector. Nuclear power plants produce 
no gases such as nitrogen oxides (NOx) or sulfur dioxide (SO2) that could threaten our atmosphere by 
causing ground-level ozone formation, smog, and acid rain. Nor does nuclear energy produce carbon 
dioxide (CO2) or other greenhouse gases suspected to cause global warming. Also nuclear power 
requires a relatively small area and effectively mitigates other impacts (2, 3, 25, 26). 

 
   In recent years, environmental preservation concern has been increased for more efficient 
management of nuclear energy. The literature contains much presentation about the environmental 
impacts of the nuclear power plants (13,14). The principal environmental aspects associated with nuclear 
power and sustainable developments are radiation, air pollution, Greenhouse Gas Emissions (GHGs) 
and radioactive waste (13-23). 
 
Radiation 
 
   Radiation is relevant for nuclear, coal, oil, gas and geothermal power plants. All bring radioactive 
material in the Earth’s crust to the surface. US Environmental Protection Agency (EPA) estimates that 
someone living within 50 miles of a coal fired power plant receives an average dose of 0.3 µSv; 
someone living within 50 miles of a nuclear power plant receives 0.09 µSv.  

 
   Figure 3 presents a worldwide comparison, based on data from the United Nations Scientific 
Committee on the Effects of Atomic Radiation (UNSCEAR), showing on a logarithmic scale,  that the 
average radiation dose from nuclear power production is one ten-thousandth of the dose from natural 
background sources( 3,23). 

 

 
Fig.3: Average annual per capita dose from natural and anthropogenic radiation (23). 

 
   Background sources include cosmic rays and naturally occurring radioactive substances in the air 
(mainly radon), in food and water (such as potassium), and in the Earth. Human activities create 
additional exposure, particularly from medical X rays (as shown in Fig. 3) and nuclear medical 
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procedures. But living in a brick, stone or concrete building; watching television or using a computer 
terminal; traveling in a jet airplane; and wearing a luminous wristwatch all add to the dose. The 
incremental dose from a home smoke detector is comparable to that from living within 50 miles of a 
nuclear power plant (3).Recent reports by the Environmental Protection Agency(EPA) indicate that 
guidelines for radon safety are up to 35 times less strict than those for nuclear power and nuclear waste 
facilities(24).  
 
   Significant health impacts from nuclear power plants thus arise only from major accidents that 
release radiation, of which there has been one — the 1986 Chernobyl accident. Chernobyl was caused 
by serious design flaws coupled with serious operator mistakes. It was a catastrophic accident that cost 
lives and caused widespread suffering. But it also brought about major changes, including the 
founding of a ‘safety culture’ of constant improvement, thorough analysis of experience and sharing of 
best practices (3, 25). 
 
   Now, nuclear plants are carefully designed, built and monitored to prevent releases of radioactive 
materials. That is why the environment has never been harmed by radiation emissions from a nuclear 
power plant (16). The design and operation of nuclear power stations is based on radiation releases from 
normal operation and design-based accidents that give a radiation dose to the public at the site 
boundary of no more than 1 mSv, 1000 times lower than the radiation level known to cause harm, 
giving a risk involved death of 1 in200,000 per year. The risk of death due to radiation from a nuclear 
plant is therefore less than the risk of an accident in the home, on the roads and at work. Radiation 
doses are controlled by the use of remote handling equipment for many operations in the core of the 
reactor. Other controls include physical shielding and limiting the time workers spend in areas with 
significant radiation levels. These are supported by continuous monitoring of individual doses and of 
the work environment to ensure very low radiation exposure compared with other industries (14, 18, 25). 
 
Air Pollution 
 
   Nuclear power reactors emit virtually none of the traditional air pollutants associated with fossil fuel 
combustion, principally sulphur dioxide (SO2), nitrogen oxides (NOx) and suspended particulate 
matter (PM). Nor do they emit trace heavy metals, like arsenic and mercury, associated with coal 
combustion. SO2 and NOx contribute to human morbidity and mortality, reduce crop yields and are the 
principal cause of acid rain. In turn, acid rain damages forests, broader ecosystems, agricultural crops 
and building materials. NOx is a precursor of ground level ozone, which has further adverse health 
impacts. Particulate matter, which is both emitted directly and formed in the air as the result of SO2 
and NOx emissions, directly increases human mortality and morbidity (3, 25). 

 
   According to the Nuclear Energy Institute, U.S. nuclear power plants prevent 5.1 million tons of 
sulfur dioxide, 2.4 million tons of nitrogen oxide, and 164 million metric tons of carbon from entering 
the earth's atmosphere each year(25). 
 
Greenhouse Gas Emissions (GHGs) 
 
   There is world-wide concern over the prospect of Global Warming primarily caused by the emission 
of Carbon Dioxide gas (CO2) from the burning of fossil fuels. Worldwide emission of CO2 from 
burning fossil fuels total about 25 billion tonnes per year. About 38% of this from coal and about 
43%from oil. Every 1000 MWe power station running on black coal means CO2 emissions of about 7 
million tonnes per year .If brown coal is used ,the amount is about 9 million tonnes.If uranium is used 
in a nuclear power reactor, these emission do not occur(26).       
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   Although the processes of running a Nuclear Power plant generates no CO2, some CO2 emissions 
arise from the construction of the plant, the mining of the Uranium, the enrichment of the Uranium, its 
conversion into Nuclear Fuel, its final disposal and the final plant decommissioning. 

 
   A major environmental concern for sustainable development is the buildup of carbon dioxide (CO2) 
and other GHGs in the atmosphere and the potential for undesirable climate change. The primary 
GHGs are CO2, methane and nitrous oxide (NOx). Figure 3 shows GHGs from different electricity 
sources (28). Emission levels of these pollutants have been reduced in recent decades through 
technological improvements and by using nuclear power (3). 

 

 
Fig.3: GHGs from Electricity Production (28). 

 
   In December 1997, at Kyoto summit, the first estimated commitments in favour of the control of the 
greenhouse effect were made: 38 industrial countries signed a preliminary agreement foreseeing a 
mean reduction of 5.2% of the greenhouse effect gases emission with respect to the 1990 levels. This 
reduction, which will have to be effective between 2008 and 2012, is differently distributed among the 
countries: The European Union countries committed themselves to an 8% decrease, the USA accepted 
a 7% decrease and the Japanese effort will represent a 6%decrease.Nuclear energy is not included in 
the Kyoto Protocol as a greenhouse gas-free technology, however it is an important electricity 
generation option that is carbon-free (20, 21, 32).   
 
Radioactive waste. 
 
   One of the greatest concerns expressed about nuclear power is the generation and long-term 
management of radioactive waste.  Nuclear waste is broadly categorized into three levels – high level, 
intermediate level and low level waste.  Whilst low level waste can be relatively easily managed, 
intermediate and high-level waste poses greater challenges. The currently stored radioactive waste, 
used fuel and radioactive materials do not present a hazard to the public; the annual radiation 
exposures due to discharges from the UK sites are well in regulatory limit of 1 mSv. Disposal of 
Nuclear Waste remains a topic of intense debate and controversy. However the USA, Sweden, Finland 
and France have well-developed programs for waste disposal funded from the sale of electricity (13).  
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   Nuclear waste can either be reprocessed or disposed of safely, provided certain precautions are 
taken. Waste disposal is an area in which nuclear power is generally ahead of alternatives. Nuclear 
waste is small in volume, well confined and highly monitored, unlike solid and toxic waste produced 
by other fuel chains. The cost of containing, storing and disposing of nuclear waste is in most 
countries included in the price of electricity. These internalized expenses include the cost of managing 
waste, disposing of the waste in long term repositories and decommissioning the plant at the end of its 
life ( 3,25,33). 

 
   Scientists everywhere agree that the best way to dispose of high level nuclear waste is to bury it 
deep underground in a repository that will protect people and the environment such as Yucca 
Mountain in the Nevada desert in USA (16, 17, 33, 37). The Finnish, Swedish and US repository 
programmes have made the most progress, but none is likely to have a repository in operation much 
before 2020. All of these programmes are designed to isolate waste from the environment by means of 
a series of engineered and natural barriers, as shown in Figure 4 for the Swedish programme. The first 
barrier is the waste matrix and initial waste package (in the Swedish case solid fuel pellets and fuel 
rod cladding). Second are additional engineered barriers (copper canisters, iron inserts and bentonite 
clay backfill in the figure). Third is the host geological formation (crystalline bedrock in Sweden) 
chosen for proven geological stability over hundreds of millions of years, favorable geochemical 
conditions and limited water movement (3). Further research is underway that would use accelerator 
driven systems to reduce the voulume and radio-toxicity of waste(38). 

 
   A 1000 MWe nuclear power station – produces approximately 30 tonnes of high level solid packed 
waster per year if the spent fuel is not reprocessed. In comparison, a 1000 MWe coal plant produces 
300,000 tonnes of ash per year (12). 

 

 
 

Fig.4 The Swedish concept for the disposal of spent nuclear fuel as an illustration of the multi-
barrier concept(3). 

The Future of Nuclear Electricity 
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   Looking further into the future, the prospects are even more exciting. In 2000 the US Department of 
Energy launched an international initiative known as Generation IV, which seeks to carry out research 
into new nuclear power stations that could be ready to build by 2030. The initiative now includes nine 
countries - Argentina, Brazil, Canada, France, Japan, North Korea, South Korea, South Africa and 
Switzerland - plus the UK, which joined in 2005. The long-term focus of Generation IV research is to 
build reactors that are economically competitive, safe and environmentally sound. Generation IV can 
fully utilize all the energy in Natural Uranium. There is sufficient Uranium and Thorium on Earth for 
Fourth Generation reactors to supply the total World demand for energy for hundreds of centuries. 
The aim is also to make the reactors proliferation resistant, for example by allowing both plutonium 
and long-lived waste to be recycled together so that both can be destroyed through further exposure in 
the reactors (12, 30, 31). 

• Led by France, the very high temperature thermal reactor (VHTR) will be very safe and could 
produce both electricity and high-temperature-process heat to make hydrogen.  

• The gas-cooled fast reactor (GFR) is being led by the US. The advantages of this design are 
that it can recycle actinide waste and could provide a long-term energy supply through 
extending the use of uranium reserves.  

• The sodium-cooled fast reactor (SFR), led by Japan, has three main benefits: the technical 
feasibility of one variant has already been proved; the reactor could recycle actinide waste; 
and it has potential as a long-term energy supply.  

   Nuclear power plants are not affected by escalating environmental requirements, which have 
significant impact on the economics of fossil-fired plants. As an emission-free source of electricity 
generation, nuclear energy eliminates compliance costs that would otherwise be imposed on fossil-
fired plants (6, 29). Table 2 presents some comparative electricity generating cost projections for year 
2010 on 

 
Table 2: Some comparative electricity generating cost projections for year 2010(6). 

 
 nuclear coal  gas  

Finland 2.76 3.64 - 

France 2.54 3.33 3.92 

Germany 2.86 3.52 4.90 

Switzerland 2.88 - 4.36 

Netherlands 3.58 - 6.04 

Czech Rep 2.30 2.94 4.97 

Slovakia 3.13 4.78 5.59 

Romania 3.06 4.55 - 

Japan 4.80 4.95 5.21 

Korea 2.34 2.16 4.65 

USA 3.01 2.71 4.67 

Canada 2.60 3.11 4.00 

 
US 2003 cents/kWh, Discount rate 5%, 40 year lifetime, 85% load factor. 

  
  For future nuclear fission power plants, the U.S electric power industry is firmly committed to using 
standardized design. Standardization means simply that units be built in families of the same design, 
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except for a limited number of site-specific differences. Standardization will reduce construction and 
operating costs, and lead to greater efficiencies and simplicity in all aspects of nuclear plant 
operations, including safety, maintenance, training, and spare parts procurement. Because of 
standardization, the cost of nuclear power plants in France is among the lowest in the world (29).  
 
   Nuclear fusion, as another nuclear alternative for sustainable development, is still in the research 
phase .It has however the potential for very promising safety and environmental properties (30). ITER 
(International Thermonuclear Experimental Reactor) is a joint international research and development 
project that aims to demonstrate the scientific and technical feasibility of fusion power. The partners in 
the project are the European Union (represented by EURATOM), Japan, and the People's Republic of 
China, India, the Republic of Korea, the Russian Federation and the USA. ITER will be constructed in 
Europe, at Cadarache in the South of France. ITER is due to power up in 2016 and will be the next 
step towards a demonstration fusion power plant, which could be operational by 2035(27,30,34,.35,36). 
 

CONCLUSION 
 
   Environmental responsibility is an important part of nuclear power plant management. Nuclear 
Power Plants are designed, built and regulated to prevent the people and the environment.  
 
   Nuclear energy presents a safe, clean, and inexpensive alternative to other methods of producing 
electricity. We, as specialist, should support nuclear power as a practical way to solve our energy 
problems while preserving the earth. For nuclear power to play its full role in a less fossil dependent 
age, its acceptance by the public and at the political level is vital. 
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 الوضع الراهن للسمات البيئية للطاقة النووية
 
أحمد سعد حسين –يس محمد ابراهيم   

مصر –القاهرة  –هيئة المحطات النووية   
 

 الملخص

الرغم  الحراري وال تحدث األمطار   االحتباسفي ظاهرة  رال تؤثالمحطات النووية ليست لها مخاطر بيئية حيث   الحمضية ب
  .  من إنبعاثاتها اإلشعاعية السائلة والغازية وأيضا النفايات الصلبة

ا       2006سبتمبر  21في  ي الع ة ف ة العامل ة     442لمبلغ عدد المحطات النووي درة إجمالي اعال وبق جيجاوات بمساهمة    371مف
  .من الطاقة العالمية% 7من اإلنتاج العالمي للكهرباء و % 16قدرها 

درت  ة الوكالــةق دة  العالمي ة المول ة الكهربي ة الطاق ة آمي امللطاق ا ع دار  2004 عالمي و  3700بمق اوات وتوقعت النم جيج
  . 2030جيجاوات عام  7303لتبلغ %  2.4السنوي بمقدار 

أن    الم          االستخدام في نفس الوقت هناك مؤشرات ب اخ الع ي من أثيرات ضارة عل ه ت وري ل ود اإلحف ذا ستعلب   .المستمر للوق ل
  .المستدامة ةالعالم بالطاقة ألهداف التنمي ددورا متزايدا علي المدي البعيد إلمدا المحطات النووية

  .تلخص هذه الورقة العلمية أحدث معلومات السمات البيئية لمفاعالت إنتاج الكهرباء من طاقة اإلنشطار النووي

 
 
 
 


