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l The first commercial nuclear power stations started operation in the 1950s.   

l There are now over 440 commercial nuclear power reactors operating in 30 countries, 
with 376,000 MWe of total capacity.   

l They provide about 14% of the world's electricity as continuous, reliable base-load 
power, and their efficiency is increasing.   

l 56 countries operate a total of about 250 research reactors and a further 180 nuclear 
reactors power some 140 ships and submarines.   

Nuclear technology uses the energy released by splitting the atoms of certain elements. It was first 
developed in the 1940s, and during the Second World War research initially focussed on producing 
bombs by splitting the atoms of either uranium or plutonium. 

In the 1950s attention turned to the peaceful purposes of nuclear fission, notably for power 
generation. Today, the world produces as much electricity from nuclear energy as it did from all 
sources combined in 1960. Civil nuclear power can now boast over 14,000 reactor years of 
experience and supplies almost 14% of global electricity needs, from reactors in 30 countries.  In 
fact, many more than 30 countries use nuclear-generated power. 

Many countries have also built research reactors to provide a source of neutron beams for scientific 
research and the production of medical and industrial isotopes. 

Today, only eight countries are known to have a nuclear weapons capability. By contrast, 56 
operate civil research reactors, and 30 host some 440 commercial nuclear power reactors with a 
total installed capacity of over 376,000 MWe (see table). This is more than three times the total 
generating capacity of France or Germany from all sources. Over 55 further nuclear power reactors 
are under construction, equivalent to 16% of existing capacity, while over 150 are firmly planned, 
equivalent to 45% of present capacity. 

    

A list of the countries with nuclear power projects is appended. 

Sixteen countries depend on nuclear power for at least a quarter of their electricity.  France gets 
around three quarters of its power from nuclear energy, while Belgium, Bulgaria, Czech Republic, 
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. 

  

Improved performance from existing nuclear reactors 

As nuclear power plant construction returns to the levels reached during the 1970s and 1980s, 
those now operating are producing more electricity.  In 2007, production was 2608 billion kWh.  The 
increase over the six years to 2006 (210 TWh) was equal to the output from 30 large new nuclear 
power plants.  Yet between 2000 and 2006 there was no net increase in reactor numbers (and only 
15 GWe in capacity).  The rest of the improvement is due to better performance from existing units.  
In 2007 performance dropped back by 50 TWh due to plant closures in Germany, UK and Japan. 

In a longer perspective, from 1990 to 2006, world capacity rose by 44 GWe (13.5%, due both to net 
addition of new plants and uprating some established ones) and electricity production rose 757 
billion kWh (40%). The relative contributions to this increase were: new construction 36%, uprating 
7% and availability increase 57%. 

One quarter of the world's reactors have load factors of more than 90%, and nearly two thirds do 
better than 75%, compared with about a quarter of them in 1990. For 15 years Finnish plants 
topped the performance tables, but the USA now dominates the top 25 positions, followed by South 
Korea. 

US nuclear power plant performance has shown a steady improvement over the past twenty years, 
and the average load factor now stands at around 90%, up from 66% in 1990 and 56% in 1980. 
This places the USA as the performance leader with 12 of the top 25 reactors, the 25th achieving 
more than 97.5%. The USA accounts for nearly one third of the world's nuclear electricity. 

In 2007 and 2008 ten countries averaged better than 80% load factor, while French reactors 
averaged 76-77%, despite many being run in load-following mode, rather than purely for base-load 
power. 

Some of these figures suggest near-maximum utilisation, given that most reactors have to shut 
down every 18-24 months for fuel change and routine maintenance.  In the USA this used to take 
over 100 days on average but in the last decade it has averaged about 40 days.  Another 
performance measure is unplanned capability loss, which in the USA has for the last few years 
been below 2%. 

  

Other nuclear reactors 

In addition to commercial nuclear power plants, there are about 250 research reactors operating, in 
56 countries, with more under construction. These have many uses including research and the 
production of medical and industrial isotopes, as well as for training. 

The use of reactors for marine propulsion is mostly confined to the major navies where it has played 
an important role for five decades, providing power for submarines and large surface vessels. 
About 140 ships are propelled by some 180 nuclear reactors and over 12,000 reactor-years of 
experience has been gained with marine reactors. Russia and the USA have decommissioned 
many of their nuclear submarines from the Cold War era.  

Russia also operates a fleet of six large nuclear-powered icebreakers and a 62,000 tonne cargo 
ship which are more civil than military.  It is also completing a floating nuclear power plant with two 40 
MWe reactors for use in remote regions.  

 
Note: Taipower uses nuclear energy to generate 22% of electricity on the island of Taiwan.  

See table of the World's Nuclear Power Reactors which complements this paper. 

  

Sources: 
WNA, data to publication date. 
IAEA. 
Nuclear Engineering International, including Handbook.  

http://www.world-nuclear.org/info/inf01.html 1 / 5

http://www.world-nuclear.org/
http://www.world-nuclear.org/about/contact.html
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service')
javascript:__doPostBack('ctl00$ctl00$Menu1','Publications')
javascript:__doPostBack('ctl00$ctl00$Menu1','Nuclear Century Outlook')
javascript:__doPostBack('ctl00$ctl00$Menu1','Reactor Database')
javascript:__doPostBack('ctl00$ctl00$Menu1','Meetings')
javascript:__doPostBack('ctl00$ctl00$Menu1','About WNA')
javascript:__doPostBack('ctl00$ctl00$Menu1','WNA Members Site')
http://www.world-nuclear.org/infomap.aspx
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Basics')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Facts and Figures')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Country Briefings')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Current & Future Nuclear Generation')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Safety and Security')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Climate Change & Sustainable Development')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Economic Aspects')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Non-Power Nuclear Applications')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Role of the United Nations')
http://www.world-nuclear.org/updates/latest-information.html
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Basics\\Why we need nuclear power')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Basics\\How Nuclear Power Works')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Basics\\Education Papers for Schools')
http://www.world-nuclear.org/info/inf54.html
http://www.world-nuclear.org/education/intro.htm
http://www.world-nuclear.org/info/inf50.html
http://www.world-nuclear.org/info/inf51.html
http://www.world-nuclear.org/why/biosphere.html
http://www.world-nuclear.org/why/tide.html
http://www.world-nuclear.org/why/cleanenergy.html
http://www.world-nuclear.org/why/nuctoday.html
http://www.world-nuclear.org/why/chernobyl.html
http://www.world-nuclear.org/why/nucsafety.html
http://www.world-nuclear.org/why/wastecontainment.html
http://www.world-nuclear.org/why/safeguards.html
http://www.world-nuclear.org/why/nucfuture.html
http://www.world-nuclear.org/why/sustaindevelop.html
http://www.world-nuclear.org/why/crisisleadership.html
http://www.world-nuclear.org/John_Ritch/The_Necessity_of_Nuclear_Power.html
http://www.world-nuclear.org/how/fuelcycle.html
http://www.world-nuclear.org/how/mining.html
http://www.world-nuclear.org/how/enrichment.html
http://www.world-nuclear.org/how/fuelfabrication.html
http://www.world-nuclear.org/how/npreactors.html
http://www.world-nuclear.org/how/usedfuelmanag.html
http://www.world-nuclear.org/how/wastemanag.html
http://www.world-nuclear.org/how/decommissioning.html
http://www.world-nuclear.org/how/transport.html
http://www.world-nuclear.org/how/nonpower_uses_of_nuclear_energy.html
http://www.world-nuclear.org/how/uranium.html
http://www.world-nuclear.org/how/radiation.html
http://www.world-nuclear.org/uranium_stewardship/stewardship.html
http://www.world-nuclear.org/education/whyu.htm
http://www.world-nuclear.org/education/uran.htm
http://www.world-nuclear.org/education/nfc.htm
http://www.world-nuclear.org/education/mining.htm
http://www.world-nuclear.org/education/wast.htm
http://www.world-nuclear.org/education/ueg.htm
http://www.world-nuclear.org/education/ehs.html
http://www.world-nuclear.org/education/ral.htm
http://www.world-nuclear.org/education/phys.htm
http://www.world-nuclear.org/education/chem.htm
http://www.world-nuclear.org/education/peac.htm
http://www.world-nuclear.org/education/comparativeco2.html
http://www.world-nuclear.org/info/reactors.html
http://www.world-nuclear.org/info/nshare.html
http://www.world-nuclear.org/info/uprod.html
http://www.world-nuclear.org/info/energy-conversion-heat-values-fuels.html
http://world-nuclear.org/NuclearDatabase/Default.aspx?id=27232
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Country Briefings\\Countries A-F')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Country Briefings\\Countries G-M')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Country Briefings\\Countries N-S')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Country Briefings\\Countries T-Z')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Country Briefings\\Others')
http://www.world-nuclear.org/info/inf48.html
http://www.world-nuclear.org/info/inf96.html
http://www.world-nuclear.org/info/inf113.html
http://www.world-nuclear.org/info/inf94.html
http://www.world-nuclear.org/info/inf95.html
http://www.world-nuclear.org/info/inf87.html
http://www.world-nuclear.org/info/inf49a_Nuclear_Power_in_Canada.html
http://www.world-nuclear.org/info/inf49.html
http://www.world-nuclear.org/info/inf63.html
http://www.world-nuclear.org/info/inf63b_china_nuclearfuelcycle.html
http://www.world-nuclear.org/info/inf90.html
http://www.world-nuclear.org/info/inf99.html
http://www.world-nuclear.org/info/inf76.html
http://www.world-nuclear.org/info/inf40.html
http://www.world-nuclear.org/info/inf43.html
http://www.world-nuclear.org/info/inf92.html
http://www.world-nuclear.org/info/inf53.html
http://www.world-nuclear.org/info/inf119_nucleariran.html
http://www.world-nuclear.org/info/inf101.html
http://www.world-nuclear.org/info/inf79.html
http://www.world-nuclear.org/info/inf89.html
http://www.world-nuclear.org/info/inf109.html
http://www.world-nuclear.org/info/inf106.html
http://www.world-nuclear.org/info/inf125-mongolia.html
http://www.world-nuclear.org/info/inf111.html
http://www.world-nuclear.org/info/inf107.html
http://www.world-nuclear.org/info/inf97.html
http://www.world-nuclear.org/info/inf110.html
http://www.world-nuclear.org/info/inf108.html
http://www.world-nuclear.org/info/inf93.html
http://www.world-nuclear.org/info/inf45.html
http://www.world-nuclear.org/info/inf45a_Russia_nuclear_fuel_cycle.html
http://www.world-nuclear.org/info/inf91.html
http://www.world-nuclear.org/info/inf114_nuclearslovenia.html
http://www.world-nuclear.org/info/inf88.html
http://www.world-nuclear.org/info/inf81.html
http://www.world-nuclear.org/info/inf85.html
http://www.world-nuclear.org/info/inf42.html
http://www.world-nuclear.org/info/inf86.html
http://www.world-nuclear.org/info/inf46.html
http://www.world-nuclear.org/info/UAE_nuclear_power_inf123.html
http://www.world-nuclear.org/info/inf84.html
http://www.world-nuclear.org/info/inf41.html
http://www.world-nuclear.org/info/inf41_US_nuclear_fuel_cycle.html
http://www.world-nuclear.org/info/inf41_US_nuclear_power_policy.html
http://www.world-nuclear.org/info/inf102.html
http://www.world-nuclear.org/info/inf112.html
http://www.world-nuclear.org/info/inf118_centralasiauranium.html
http://www.world-nuclear.org/info/inf47.html
http://www.world-nuclear.org/info/inf115_taiwan.html
http://www.world-nuclear.org/info/inf65.html
http://www.world-nuclear.org/info/inf03.html
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle\\Uranium Resources')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle\\Mining of Uranium')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle\\Uranium Enrichment')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle\\Power Reactors')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle\\Fuel Recycling')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle\\Transport')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Nuclear Fuel Cycle\\Nuclear Wastes')
http://www.world-nuclear.org/info/inf75.html
http://www.world-nuclear.org/info/inf78.html
http://www.world-nuclear.org/info/inf14.html
http://www.world-nuclear.org/info/inf22.html
http://www.world-nuclear.org/info/inf26.html
http://www.world-nuclear.org/info/inf13.html
http://www.world-nuclear.org/info/phosphates_inf124.html
http://www.world-nuclear.org/info/inf23.html
http://www.world-nuclear.org/info/inf27.html
http://www.world-nuclear.org/info/inf25.html
http://www.world-nuclear.org/info/inf28.html
http://www.world-nuclear.org/info/inf08.html
http://www.world-nuclear.org/info/cooling_power_plants_inf121.html
http://www.world-nuclear.org/info/inf44.html
http://www.world-nuclear.org/info/inf98.html
http://www.world-nuclear.org/info/inf77.html
http://www.world-nuclear.org/info/inf122_heavy_manufacturing_of_power_plants.html
http://www.world-nuclear.org/info/inf32.html
http://www.world-nuclear.org/info/inf31.html
http://www.world-nuclear.org/info/inf33.html
http://www.world-nuclear.org/info/inf29.html
http://www.world-nuclear.org/info/inf69.html
http://www.world-nuclear.org/info/inf15.html
http://www.world-nuclear.org/info/inf39.html
http://www.world-nuclear.org/info/inf20.html
http://www.world-nuclear.org/info/inf04.html
http://www.world-nuclear.org/info/inf19.html
http://www.world-nuclear.org/info/inf21.html
http://www.world-nuclear.org/info/inf103.html
http://www.world-nuclear.org/info/inf58.html
http://www.world-nuclear.org/info/inf01.html
http://www.world-nuclear.org/info/inf16.html
http://www.world-nuclear.org/info/inf17.html
http://www.world-nuclear.org/info/inf104.html
http://www.world-nuclear.org/info/inf117_gnep.html
http://www.world-nuclear.org/info/inf38.html
http://www.world-nuclear.org/info/inf35.html
http://www.world-nuclear.org/info/inf66.html
http://www.world-nuclear.org/info/inf62.html
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Safety and Security\\Radiation and Health')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Safety and Security\\Safety of Plants')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Safety and Security\\Non-Proliferation')
http://www.world-nuclear.org/info/inf24.html
http://www.world-nuclear.org/info/inf05.html
http://www.world-nuclear.org/info/inf30.html
http://www.world-nuclear.org/info/inf14.html
http://www.world-nuclear.org/info/inf52.html
http://www.world-nuclear.org/info/inf06.html
http://www.world-nuclear.org/info/inf67.html
http://www.world-nuclear.org/info/chernobyl/inf07.html
http://www.world-nuclear.org/info/inf44.html
http://www.world-nuclear.org/info/inf36.html
http://www.world-nuclear.org/info/inf37.html
http://www.world-nuclear.org/info/inf18.html
http://www.world-nuclear.org/info/inf12.html
http://www.world-nuclear.org/info/inf80.html
http://www.world-nuclear.org/info/inf73.html
http://www.world-nuclear.org/info/inf83.html
http://www.world-nuclear.org/info/inf100.html
http://www.world-nuclear.org/info/inf11.html
http://www.world-nuclear.org/info/inf59.html
http://www.world-nuclear.org/info/inf105.html
http://www.world-nuclear.org/info/inf10.html
http://www.world-nuclear.org/info/inf09.html
http://www.world-nuclear.org/info/inf02.html
http://www.world-nuclear.org/info/inf68.html
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Non-Power Nuclear Applications\\Transport Applications')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Non-Power Nuclear Applications\\Industry Applications')
javascript:__doPostBack('ctl00$ctl00$Menu1','Public Information Service\\Non-Power Nuclear Applications\\Radioisotopes')
http://www.world-nuclear.org/info/inf82.html
http://www.world-nuclear.org/info/PNE-Peaceful-Nuclear-Explosions-inf126.html
http://www.world-nuclear.org/info/inf61.html
http://www.world-nuclear.org/info/inf57.html
http://www.world-nuclear.org/info/electricity_cars_inf120.html
http://www.world-nuclear.org/info/inf34.html
http://www.world-nuclear.org/info/inf70.html
http://www.world-nuclear.org/info/inf116_processheat.html
http://www.world-nuclear.org/info/inf71.html
http://www.world-nuclear.org/info/inf56.html
http://www.world-nuclear.org/info/inf55.html
http://www.world-nuclear.org/reference/iaea_statute.html
http://www.world-nuclear.org/reference/atomsforpeace.html
http://world-nuclear.org/about/wna-brochure.html
http://www.world-nuclear.org/reference/publications.html
http://www.world-nuclear.org/publications/Nuclear-energy-in-the-21st-century.html
javascript:__doPostBack('ctl00$ctl00$Menu1','Publications\\WNA Reports')
javascript:__doPostBack('ctl00$ctl00$Menu1','Publications\\WNA Position Statements')
javascript:__doPostBack('ctl00$ctl00$Menu1','Publications\\WNA Pocket Guides')
javascript:__doPostBack('ctl00$ctl00$Menu1','Publications\\Director General\'s Speeches')
http://www.world-nuclear.org/uploadedFiles/org/reference/pdf/ps-cordel.pdf
http://www.world-nuclear.org/reference/pdf/security.pdf
http://www.world-nuclear.org/uploadedFiles/org/reference/pdf/CORDELreport2010.pdf
http://www.world-nuclear.org/uploadedFiles/REPORT_OptimizCapacity.pdf
http://www.world-nuclear.org/uploadedFiles/org/reference/pdf/EconomicsReport.pdf
http://www.world-nuclear.org/reference/pdf/economics.pdf
http://www.world-nuclear.org/uploadedFiles/org/reference/pdf/PS-cooling.pdf
http://www.world-nuclear.org/WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=16982
http://www.world-nuclear.org/reference/position_statements/uranium.html
http://www.world-nuclear.org/reference/position_statements/radiation.html
http://www.world-nuclear.org/reference/position_statements/decommissioning.html
http://www.world-nuclear.org/reference/position_statements/waste.html
http://www.world-nuclear.org/uploadedFiles/Pocket%20Guide%202009%20Enviroment.pdf
http://www.world-nuclear.org/uploadedFiles/Pocket%20Guide%202009%20Reactors.pdf
http://www.world-nuclear.org/uploadedFiles/Pocket%20Guide%202009%20Uranium.pdf
http://www.world-nuclear.org/John_Ritch_speeches/John_Ritch_index.html
http://www.world-nuclear.org/John_Ritch/The_Necessity_of_Nuclear_Power.html
http://www.world-nuclear.org/John_Ritch_speeches/John_Ritch_Oxford060709.html
http://www.world-nuclear.org/John_Ritch_speeches/John_Ritch_helsinki2002.html
http://www.world-nuclear.org/John_Ritch_speeches/John_Ritch_Paris290609.html
http://www.world-nuclear.org/outlook/clean_energy_need.html
http://www.world-nuclear.org/outlook/nuclear_century_outlook.html
http://world-nuclear.org/NuclearDatabase/Default.aspx?id=27232
http://world-nuclear.org/NuclearDatabase/Advanced.aspx?id=27246
http://www.wna-symposium.org/china/index.html
http://world-nuclear.org/meetings/worldnuclearfuelcycle.html
http://www.wna-symposium.org/
http://www.world-nuclear.org/sym/subindex.htm
http://www.wnfc.info/previous.html
http://www.world-nuclear.org/meetings/meetings.html
http://www.world-nuclear.org/about/wna-brochure.html
http://www.world-nuclear.org/about.html
http://www.world-nuclear.org/about/ethics.html
http://www.world-nuclear.org/about/membership.html
http://www.world-nuclear.org/About/members_list.aspx
http://www.world-nuclear.org/about/leadership.html
http://www.world-nuclear.org/about/John_Ritch_bio.html
http://www.world-nuclear.org/about/chair.html
http://www.world-nuclear.org/about/vicechairman.html
http://www.world-nuclear.org/about/WNA_award.html
http://www.wna-members.org/
http://www.world-nuclear-news.org/
http://www.world-nuclear-university.org/
http://www.win-global.org/
http://www.wnti.co.uk/
http://www.world-nuclear.org/about/WNA_Nuclear_Energy_Index.html
javascript:__doPostBack('ctl00$ctl00$ContentPlaceHolder1$ContentPlaceHolder3$lb_viewaspdf','')
http://www.world-nuclear.org/info/reactors.html
http://www.world-nuclear.org/blog.aspx
http://www.facebook.com/pages/World-Nuclear-Association/133565934222
http://twitter.com/WorldNuclear
http://www.world-nuclear.org/reference/portal.html
http://www.world-nuclear.org/info/inf51.html
http://online-shop.world-nuclear.org/
http://www.world-nuclear.org/ecsgallery/piclib.aspx?fid=660
http://www.world-nuclear.org/jobs/nucjobs.html


Nuclear Power in the World Today 
(updated September 2010)  

l The first commercial nuclear power stations started operation in the 1950s.   

l There are now over 440 commercial nuclear power reactors operating in 30 countries, 
with 376,000 MWe of total capacity.   

l They provide about 14% of the world's electricity as continuous, reliable base-load 
power, and their efficiency is increasing.   

l 56 countries operate a total of about 250 research reactors and a further 180 nuclear 
reactors power some 140 ships and submarines.   

Nuclear technology uses the energy released by splitting the atoms of certain elements. It was first 
developed in the 1940s, and during the Second World War research initially focussed on producing 
bombs by splitting the atoms of either uranium or plutonium. 

In the 1950s attention turned to the peaceful purposes of nuclear fission, notably for power 
generation. Today, the world produces as much electricity from nuclear energy as it did from all 
sources combined in 1960. Civil nuclear power can now boast over 14,000 reactor years of 
experience and supplies almost 14% of global electricity needs, from reactors in 30 countries.  In 
fact, many more than 30 countries use nuclear-generated power. 

Many countries have also built research reactors to provide a source of neutron beams for scientific 
research and the production of medical and industrial isotopes. 

Today, only eight countries are known to have a nuclear weapons capability. By contrast, 56 
operate civil research reactors, and 30 host some 440 commercial nuclear power reactors with a 
total installed capacity of over 376,000 MWe (see table). This is more than three times the total 
generating capacity of France or Germany from all sources. Over 55 further nuclear power reactors 
are under construction, equivalent to 16% of existing capacity, while over 150 are firmly planned, 
equivalent to 45% of present capacity. 

    

A list of the countries with nuclear power projects is appended. 

Sixteen countries depend on nuclear power for at least a quarter of their electricity.  France gets 
around three quarters of its power from nuclear energy, while Belgium, Bulgaria, Czech Republic, 
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. 

  

Improved performance from existing nuclear reactors 

As nuclear power plant construction returns to the levels reached during the 1970s and 1980s, 
those now operating are producing more electricity.  In 2007, production was 2608 billion kWh.  The 
increase over the six years to 2006 (210 TWh) was equal to the output from 30 large new nuclear 
power plants.  Yet between 2000 and 2006 there was no net increase in reactor numbers (and only 
15 GWe in capacity).  The rest of the improvement is due to better performance from existing units.  
In 2007 performance dropped back by 50 TWh due to plant closures in Germany, UK and Japan. 

In a longer perspective, from 1990 to 2006, world capacity rose by 44 GWe (13.5%, due both to net 
addition of new plants and uprating some established ones) and electricity production rose 757 
billion kWh (40%). The relative contributions to this increase were: new construction 36%, uprating 
7% and availability increase 57%. 

One quarter of the world's reactors have load factors of more than 90%, and nearly two thirds do 
better than 75%, compared with about a quarter of them in 1990. For 15 years Finnish plants 
topped the performance tables, but the USA now dominates the top 25 positions, followed by South 
Korea. 

US nuclear power plant performance has shown a steady improvement over the past twenty years, 
and the average load factor now stands at around 90%, up from 66% in 1990 and 56% in 1980. 
This places the USA as the performance leader with 12 of the top 25 reactors, the 25th achieving 
more than 97.5%. The USA accounts for nearly one third of the world's nuclear electricity. 

In 2007 and 2008 ten countries averaged better than 80% load factor, while French reactors 
averaged 76-77%, despite many being run in load-following mode, rather than purely for base-load 
power. 

Some of these figures suggest near-maximum utilisation, given that most reactors have to shut 
down every 18-24 months for fuel change and routine maintenance.  In the USA this used to take 
over 100 days on average but in the last decade it has averaged about 40 days.  Another 
performance measure is unplanned capability loss, which in the USA has for the last few years 
been below 2%. 

  

Other nuclear reactors 

In addition to commercial nuclear power plants, there are about 250 research reactors operating, in 
56 countries, with more under construction. These have many uses including research and the 
production of medical and industrial isotopes, as well as for training. 

The use of reactors for marine propulsion is mostly confined to the major navies where it has played 
an important role for five decades, providing power for submarines and large surface vessels. 
About 140 ships are propelled by some 180 nuclear reactors and over 12,000 reactor-years of 
experience has been gained with marine reactors. Russia and the USA have decommissioned 
many of their nuclear submarines from the Cold War era.  

Russia also operates a fleet of six large nuclear-powered icebreakers and a 62,000 tonne cargo 
ship which are more civil than military.  It is also completing a floating nuclear power plant with two 40 
MWe reactors for use in remote regions.  

 
Note: Taipower uses nuclear energy to generate 22% of electricity on the island of Taiwan.  

See table of the World's Nuclear Power Reactors which complements this paper. 

  

Sources: 
WNA, data to publication date. 
IAEA. 
Nuclear Engineering International, including Handbook.  
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l The first commercial nuclear power stations started operation in the 1950s.   

l There are now over 440 commercial nuclear power reactors operating in 30 countries, 
with 376,000 MWe of total capacity.   

l They provide about 14% of the world's electricity as continuous, reliable base-load 
power, and their efficiency is increasing.   

l 56 countries operate a total of about 250 research reactors and a further 180 nuclear 
reactors power some 140 ships and submarines.   

Nuclear technology uses the energy released by splitting the atoms of certain elements. It was first 
developed in the 1940s, and during the Second World War research initially focussed on producing 
bombs by splitting the atoms of either uranium or plutonium. 

In the 1950s attention turned to the peaceful purposes of nuclear fission, notably for power 
generation. Today, the world produces as much electricity from nuclear energy as it did from all 
sources combined in 1960. Civil nuclear power can now boast over 14,000 reactor years of 
experience and supplies almost 14% of global electricity needs, from reactors in 30 countries.  In 
fact, many more than 30 countries use nuclear-generated power. 

Many countries have also built research reactors to provide a source of neutron beams for scientific 
research and the production of medical and industrial isotopes. 

Today, only eight countries are known to have a nuclear weapons capability. By contrast, 56 
operate civil research reactors, and 30 host some 440 commercial nuclear power reactors with a 
total installed capacity of over 376,000 MWe (see table). This is more than three times the total 
generating capacity of France or Germany from all sources. Over 55 further nuclear power reactors 
are under construction, equivalent to 16% of existing capacity, while over 150 are firmly planned, 
equivalent to 45% of present capacity. 

    

A list of the countries with nuclear power projects is appended. 

Sixteen countries depend on nuclear power for at least a quarter of their electricity.  France gets 
around three quarters of its power from nuclear energy, while Belgium, Bulgaria, Czech Republic, 
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. 

  

Improved performance from existing nuclear reactors 

As nuclear power plant construction returns to the levels reached during the 1970s and 1980s, 
those now operating are producing more electricity.  In 2007, production was 2608 billion kWh.  The 
increase over the six years to 2006 (210 TWh) was equal to the output from 30 large new nuclear 
power plants.  Yet between 2000 and 2006 there was no net increase in reactor numbers (and only 
15 GWe in capacity).  The rest of the improvement is due to better performance from existing units.  
In 2007 performance dropped back by 50 TWh due to plant closures in Germany, UK and Japan. 

In a longer perspective, from 1990 to 2006, world capacity rose by 44 GWe (13.5%, due both to net 
addition of new plants and uprating some established ones) and electricity production rose 757 
billion kWh (40%). The relative contributions to this increase were: new construction 36%, uprating 
7% and availability increase 57%. 

One quarter of the world's reactors have load factors of more than 90%, and nearly two thirds do 
better than 75%, compared with about a quarter of them in 1990. For 15 years Finnish plants 
topped the performance tables, but the USA now dominates the top 25 positions, followed by South 
Korea. 

US nuclear power plant performance has shown a steady improvement over the past twenty years, 
and the average load factor now stands at around 90%, up from 66% in 1990 and 56% in 1980. 
This places the USA as the performance leader with 12 of the top 25 reactors, the 25th achieving 
more than 97.5%. The USA accounts for nearly one third of the world's nuclear electricity. 

In 2007 and 2008 ten countries averaged better than 80% load factor, while French reactors 
averaged 76-77%, despite many being run in load-following mode, rather than purely for base-load 
power. 

Some of these figures suggest near-maximum utilisation, given that most reactors have to shut 
down every 18-24 months for fuel change and routine maintenance.  In the USA this used to take 
over 100 days on average but in the last decade it has averaged about 40 days.  Another 
performance measure is unplanned capability loss, which in the USA has for the last few years 
been below 2%. 

  

Other nuclear reactors 

In addition to commercial nuclear power plants, there are about 250 research reactors operating, in 
56 countries, with more under construction. These have many uses including research and the 
production of medical and industrial isotopes, as well as for training. 

The use of reactors for marine propulsion is mostly confined to the major navies where it has played 
an important role for five decades, providing power for submarines and large surface vessels. 
About 140 ships are propelled by some 180 nuclear reactors and over 12,000 reactor-years of 
experience has been gained with marine reactors. Russia and the USA have decommissioned 
many of their nuclear submarines from the Cold War era.  

Russia also operates a fleet of six large nuclear-powered icebreakers and a 62,000 tonne cargo 
ship which are more civil than military.  It is also completing a floating nuclear power plant with two 40 
MWe reactors for use in remote regions.  

 
Note: Taipower uses nuclear energy to generate 22% of electricity on the island of Taiwan.  

See table of the World's Nuclear Power Reactors which complements this paper. 

  

Sources: 
WNA, data to publication date. 
IAEA. 
Nuclear Engineering International, including Handbook.  
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l The first commercial nuclear power stations started operation in the 1950s.   

l There are now over 440 commercial nuclear power reactors operating in 30 countries, 
with 376,000 MWe of total capacity.   

l They provide about 14% of the world's electricity as continuous, reliable base-load 
power, and their efficiency is increasing.   

l 56 countries operate a total of about 250 research reactors and a further 180 nuclear 
reactors power some 140 ships and submarines.   

Nuclear technology uses the energy released by splitting the atoms of certain elements. It was first 
developed in the 1940s, and during the Second World War research initially focussed on producing 
bombs by splitting the atoms of either uranium or plutonium. 

In the 1950s attention turned to the peaceful purposes of nuclear fission, notably for power 
generation. Today, the world produces as much electricity from nuclear energy as it did from all 
sources combined in 1960. Civil nuclear power can now boast over 14,000 reactor years of 
experience and supplies almost 14% of global electricity needs, from reactors in 30 countries.  In 
fact, many more than 30 countries use nuclear-generated power. 

Many countries have also built research reactors to provide a source of neutron beams for scientific 
research and the production of medical and industrial isotopes. 

Today, only eight countries are known to have a nuclear weapons capability. By contrast, 56 
operate civil research reactors, and 30 host some 440 commercial nuclear power reactors with a 
total installed capacity of over 376,000 MWe (see table). This is more than three times the total 
generating capacity of France or Germany from all sources. Over 55 further nuclear power reactors 
are under construction, equivalent to 16% of existing capacity, while over 150 are firmly planned, 
equivalent to 45% of present capacity. 

    

A list of the countries with nuclear power projects is appended. 

Sixteen countries depend on nuclear power for at least a quarter of their electricity.  France gets 
around three quarters of its power from nuclear energy, while Belgium, Bulgaria, Czech Republic, 
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. 

  

Improved performance from existing nuclear reactors 

As nuclear power plant construction returns to the levels reached during the 1970s and 1980s, 
those now operating are producing more electricity.  In 2007, production was 2608 billion kWh.  The 
increase over the six years to 2006 (210 TWh) was equal to the output from 30 large new nuclear 
power plants.  Yet between 2000 and 2006 there was no net increase in reactor numbers (and only 
15 GWe in capacity).  The rest of the improvement is due to better performance from existing units.  
In 2007 performance dropped back by 50 TWh due to plant closures in Germany, UK and Japan. 

In a longer perspective, from 1990 to 2006, world capacity rose by 44 GWe (13.5%, due both to net 
addition of new plants and uprating some established ones) and electricity production rose 757 
billion kWh (40%). The relative contributions to this increase were: new construction 36%, uprating 
7% and availability increase 57%. 

One quarter of the world's reactors have load factors of more than 90%, and nearly two thirds do 
better than 75%, compared with about a quarter of them in 1990. For 15 years Finnish plants 
topped the performance tables, but the USA now dominates the top 25 positions, followed by South 
Korea. 

US nuclear power plant performance has shown a steady improvement over the past twenty years, 
and the average load factor now stands at around 90%, up from 66% in 1990 and 56% in 1980. 
This places the USA as the performance leader with 12 of the top 25 reactors, the 25th achieving 
more than 97.5%. The USA accounts for nearly one third of the world's nuclear electricity. 

In 2007 and 2008 ten countries averaged better than 80% load factor, while French reactors 
averaged 76-77%, despite many being run in load-following mode, rather than purely for base-load 
power. 

Some of these figures suggest near-maximum utilisation, given that most reactors have to shut 
down every 18-24 months for fuel change and routine maintenance.  In the USA this used to take 
over 100 days on average but in the last decade it has averaged about 40 days.  Another 
performance measure is unplanned capability loss, which in the USA has for the last few years 
been below 2%. 

  

Other nuclear reactors 

In addition to commercial nuclear power plants, there are about 250 research reactors operating, in 
56 countries, with more under construction. These have many uses including research and the 
production of medical and industrial isotopes, as well as for training. 

The use of reactors for marine propulsion is mostly confined to the major navies where it has played 
an important role for five decades, providing power for submarines and large surface vessels. 
About 140 ships are propelled by some 180 nuclear reactors and over 12,000 reactor-years of 
experience has been gained with marine reactors. Russia and the USA have decommissioned 
many of their nuclear submarines from the Cold War era.  

Russia also operates a fleet of six large nuclear-powered icebreakers and a 62,000 tonne cargo 
ship which are more civil than military.  It is also completing a floating nuclear power plant with two 40 
MWe reactors for use in remote regions.  

 
Note: Taipower uses nuclear energy to generate 22% of electricity on the island of Taiwan.  

See table of the World's Nuclear Power Reactors which complements this paper. 
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l The first commercial nuclear power stations started operation in the 1950s.   

l There are now over 440 commercial nuclear power reactors operating in 30 countries, 
with 376,000 MWe of total capacity.   

l They provide about 14% of the world's electricity as continuous, reliable base-load 
power, and their efficiency is increasing.   

l 56 countries operate a total of about 250 research reactors and a further 180 nuclear 
reactors power some 140 ships and submarines.   

Nuclear technology uses the energy released by splitting the atoms of certain elements. It was first 
developed in the 1940s, and during the Second World War research initially focussed on producing 
bombs by splitting the atoms of either uranium or plutonium. 

In the 1950s attention turned to the peaceful purposes of nuclear fission, notably for power 
generation. Today, the world produces as much electricity from nuclear energy as it did from all 
sources combined in 1960. Civil nuclear power can now boast over 14,000 reactor years of 
experience and supplies almost 14% of global electricity needs, from reactors in 30 countries.  In 
fact, many more than 30 countries use nuclear-generated power. 

Many countries have also built research reactors to provide a source of neutron beams for scientific 
research and the production of medical and industrial isotopes. 

Today, only eight countries are known to have a nuclear weapons capability. By contrast, 56 
operate civil research reactors, and 30 host some 440 commercial nuclear power reactors with a 
total installed capacity of over 376,000 MWe (see table). This is more than three times the total 
generating capacity of France or Germany from all sources. Over 55 further nuclear power reactors 
are under construction, equivalent to 16% of existing capacity, while over 150 are firmly planned, 
equivalent to 45% of present capacity. 

    

A list of the countries with nuclear power projects is appended. 

Sixteen countries depend on nuclear power for at least a quarter of their electricity.  France gets 
around three quarters of its power from nuclear energy, while Belgium, Bulgaria, Czech Republic, 
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. 

  

Improved performance from existing nuclear reactors 

As nuclear power plant construction returns to the levels reached during the 1970s and 1980s, 
those now operating are producing more electricity.  In 2007, production was 2608 billion kWh.  The 
increase over the six years to 2006 (210 TWh) was equal to the output from 30 large new nuclear 
power plants.  Yet between 2000 and 2006 there was no net increase in reactor numbers (and only 
15 GWe in capacity).  The rest of the improvement is due to better performance from existing units.  
In 2007 performance dropped back by 50 TWh due to plant closures in Germany, UK and Japan. 

In a longer perspective, from 1990 to 2006, world capacity rose by 44 GWe (13.5%, due both to net 
addition of new plants and uprating some established ones) and electricity production rose 757 
billion kWh (40%). The relative contributions to this increase were: new construction 36%, uprating 
7% and availability increase 57%. 

One quarter of the world's reactors have load factors of more than 90%, and nearly two thirds do 
better than 75%, compared with about a quarter of them in 1990. For 15 years Finnish plants 
topped the performance tables, but the USA now dominates the top 25 positions, followed by South 
Korea. 

US nuclear power plant performance has shown a steady improvement over the past twenty years, 
and the average load factor now stands at around 90%, up from 66% in 1990 and 56% in 1980. 
This places the USA as the performance leader with 12 of the top 25 reactors, the 25th achieving 
more than 97.5%. The USA accounts for nearly one third of the world's nuclear electricity. 

In 2007 and 2008 ten countries averaged better than 80% load factor, while French reactors 
averaged 76-77%, despite many being run in load-following mode, rather than purely for base-load 
power. 

Some of these figures suggest near-maximum utilisation, given that most reactors have to shut 
down every 18-24 months for fuel change and routine maintenance.  In the USA this used to take 
over 100 days on average but in the last decade it has averaged about 40 days.  Another 
performance measure is unplanned capability loss, which in the USA has for the last few years 
been below 2%. 

  

Other nuclear reactors 

In addition to commercial nuclear power plants, there are about 250 research reactors operating, in 
56 countries, with more under construction. These have many uses including research and the 
production of medical and industrial isotopes, as well as for training. 

The use of reactors for marine propulsion is mostly confined to the major navies where it has played 
an important role for five decades, providing power for submarines and large surface vessels. 
About 140 ships are propelled by some 180 nuclear reactors and over 12,000 reactor-years of 
experience has been gained with marine reactors. Russia and the USA have decommissioned 
many of their nuclear submarines from the Cold War era.  

Russia also operates a fleet of six large nuclear-powered icebreakers and a 62,000 tonne cargo 
ship which are more civil than military.  It is also completing a floating nuclear power plant with two 40 
MWe reactors for use in remote regions.  

 
Note: Taipower uses nuclear energy to generate 22% of electricity on the island of Taiwan.  

See table of the World's Nuclear Power Reactors which complements this paper. 
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