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What’s Power All About?

e-

All electricity is 
about making 
electrons move

The easiest way 
to do that is to 
spin a magnet

e-

B

(Almost) All industrial power is about creating 
rotary motion. Normally using hot gas for a turbine
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Nuclear Power Plant vs. Coal Plan
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Nuclear Heat

Nuclear power generates heat from fission of heavy isotopes
Uranium 233, 235 (238)
Plutonium 239
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Plant Operation

Water coolant removes heat from fuel assembly (~200 / core)
Fuel assembly made of fuel rods (~0.5 ton fuel / assembly)
Assemblies come in a variety of shapes (hex, circle, square)
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Fuel Cycle Options

Once through Cycle –
Store all of the fuel 
assembly as waste

Closed Cycle – ‘Recycle’ 
most of the fuel for 

reuse. Store the rest;

Mixed / hybrid Cycle –
‘Recycle’ some of the 

fuel
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Nuclear Fuel
•Natural uranium is only made of 0.71% U-235, our main fuel. The rest is U-238

•Not all countries have uranium deposits
It can be extracted from seawater (3.3E8 litres / kg U)

•You have to enrich it after mining. 20% is legal limit. 
Most plants use 3-5%. Most US permits are for 5%. Some reactors use nat. U

•After being in the reactor the fuel will contain lots of new isotopes
U-238, U-235, Pu-239, Pu-other - can be reused in new fuel. Fission products -
radioactive daughter particles
•Minor actinides - heavy particles created by non-fission absorption

•Most of these are radioactive but to different degrees and for different amounts of time
Different strategies for storage
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Waste Storage

Immediately after use - Spent fuel pool

After 1->2 years - Interim storage

After 10+ years - Multiple options

Geological Repository Deep borehole On-site storage
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Simplest fuel cycle

Weapons material is never available

Produces the most waste

Least efficient use of fuel material

Still a good choice compared to 
other power sources

Politically accepted

Cheapest upfront cost
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Closed Cycle

Weapons material is never isolated

Produces very little waste

Effectively unlimited fuel supply

Politically difficult

Lots of R&D $$ needed
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