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Over 10% of  global electricity
1/3 of  low -carbon electricity

444 nuclear reactors 

operating in

32 countries

Current Worldwide Situation of Nuclear Power

50 more reactors under construction 

~2/3 in Asia

~30 new countries planning 

or developing

Regional Distribution of Nuclear Power Plants



Current Worldwide Situation for Research Reactors 

220 operational 

North America
25%

Latin America
7%

Southeast Asia 
and Pacific

3%
Western 
Europe

12%

Eastern 
Europe

32%

Africa
3%

Middle East 
and South 

Asia
7%

Far East
11%

TOTAL: 828

Operational: 220

Temporary shutdown: 15

Extended shutdown:     13

Permanent shutdown: 58

Under decommissioning:          65

Decommissioned: 446

Under construction:                   11

<1 kW, 29%

1 kW-50 kW, 
18%50 kW-250 

kW, 5%
250 kW-2 MW, 

16%

2 MW - 20 
MW, 20%

20 MW - 50 
MW, 6%

50 MW - 100 
MW, 3%

>=100 MW, 
3%

Power distribution 
of operational research reactors



Currently Implemented Spent Fuel 

Management Strategies for Power 

Reactors

Irrespective of selected management strategy 

spent fuel storage solutions are needed 

Flowchart of Research Reactor

Spent Fuel Management Scenarios
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Outline

ÅSpent Fuel Storage: Status, Trends and Challenges

ÅIAEA Activities to Serve Member States:

ïNuclear Energy Series Guide on Spent Fuel Storage from Power

Reactors

ïCoordinated Research Projects (CRPs) on Spent Fuel Storage

ïe-Learning Course on Spent Fuel Storage 

ïAdditional Related IAEA Publications

ïFuture Online Materials



Spent Fuel

ñNuclear fuel removed from a reactor 

following irradiation that is no longer 

usable in its present form because of 

depletion of fissile material, poison 

buildup or radiation damageò



Spent Fuel Storage: Status and Trends

Annual Discharge ~ 10 000 tHM

Global Inventory by the end 2020 

~ 430 000 tHM

~30% Reprocessed~70% Stored



Spent Fuel Storage Technologies  
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Selection of storage 

technology depends on 

many factors

Irrespective of selected 

management strategy, 

Spent Fuel Storage Solutions are 

needed 



Challenges in Spent Fuel Storage

Å Planned storage durations are increasing:

ï In 1980s 20-50 years

ï In 1990s up to 100 years

ï In 2000s 100+ years

ÅMaintenance and inspection of Systems 

Structures and Components (SSCs)

Å Ageing management of deployed storage 

systems (beyond design basis for most)

Å Confirming on-going spent fuel behaviour & integrity

Å License renewal for storage systems

Å Transportability after long storage durations

Å Accommodating new developments and designs in fuel 

engineering to improve economics and enhance safety


