Chapter 13.  Energy From Nuclear Power
I.  Difference between fission and fusion

What is a chain reaction?

Radioactive Isotopes/Daughter Products

Radioactive Emissions 

Radioactive particles - alpha particles - beta particles

Electromagnetic radiation -gamma rays

Radioactive Decay and Half-lives

II.  How does a power plant operate? 

Water moderator 

Neutron-absorbing material 

Fuel rods - approximately 1 /3 replaced each year 

Heat transfer system 

Cooling system 

Redundant safety systems
II.  How does a power plant operate? 

a. Water moderator 

b. Neutron-absorbing material 

c. Fuel rods - approximately 1 /3 replaced each year 

d. Heat transfer system 

e. Cooling system 

f. Redundant safety systems 

III.
Current and Future Status

a.
Number power plants today and estimated number by 2010

i.
U.S. - 104 (down from a high of 112); US has highest number of nuclear power plants of any country

ii.
World has 433 with 37 under construction but the trend is downward like the U.S. 

1. Quantity of electricity/total energy from nuclear power plants: 20% of US electricity (70% in France)

2.
Why is the number of power plants declining in most countries?

A. Economics

a. More costly than estimated 

b. Costs have increased such that in 1993 $ nuclear power is as expensive as solar for generating electricity (solar: $8-10/KW versus nuclear: $10-21/KW) 

B. Environmental and human health concerns-radiation can lead to damaged DNA 

B. Nuclear Fuel Cycle

A. Mining

a. Human health concerns

A. Miners 

B. General public: tailings used as landfill and living near tailing piles

C. Environmental concerns 

a.
Enrichment 

b.
Fuel Element Fabrication 

c.
Nuclear Power Plants

g. Waste Products: What are they?

i. Low-level wastes

ii. High-level wastes 

iii. Reprocessing of Wastes 

iv. Waste Disposal

1. High-level 

a. All fuel rods are still in cooling ponds at commercial nuclear facilities. 

b. Yucca Mountain 

i. Concerns - geologically active area - intrusion of water - distances for wastes travel

2.
Low-level 

Each state/region is to develop a facility

Controversy – NIMBY

What do we do with medical wastes from nuclear medicine if no site is acceptable? 

Plant Decommissioning

Options

Entombing

Mothballing

Dismantling

