EGY 105 – Energy in Our World
19.  Outline for Nuclear Fission

I. Introduction

A. What is it?

1.  Ability to harness energy from nuclei


2.  Two kinds


II.   Nuclear fission

1. What does it involve?


2. What element is most commonly used?



III.  Uranium

A. Nature of element

1. Atomic number


2. Radioactivity


3. Abundance


B. Where is Uranium found (top three countries)



C. Isotopes

1.  How many in nature?

2.  Which is most common?

3.  Which is used in nuclear power?

IV.  Fission of U-235

	1.  What are the reactions?


	2.  What do the reactions produce?


	3.  How does it make electricity?



V.  Nuclear cycle

A.  What are the steps before the reactor (front end)?




B.  What are the steps after the reactor (back end)?


C.  What is recycled?



D.  Mining

	1.  What is it?


	2.  How done?



E.  Milling

	1.  What is it?


	2.  How done?




F.  Conversion

	1.  What is it?


	2.  How done?


G.  Enrichment

	1.  What is it?


	2.  How done?



H.  Making UO2 pellets

	1.  How done



I.  Forming fuel rods


VI.  Nuclear reactor

	A.  Components



	B.  Role of water



VII.  Nuclear reactor (power plant) overview.

	A.  Components


	B.  How is electricity generated?




VIII.  Back end of nuclear cycle

	A.  Interim storage


	B.  Spent fuel reprocessing


	C.  Final disposition



IX.  History

	A.  1930s


	B.  1940s


	C.  Early 1950s


	D.  Late 1950s


E.  1960-1980


F.  post 1980



X.  Where is uranium mined?

A. Top four countries



B. Country #1



C. Country #2


XI.  Electricity production

	A.  How does nuclear fission compare to other forms of electrical generation?



	B.  Where are nuclear plants found?



	C.  Production by region



	D.  Production by country



	E.  Contribution of nuclear fission to global needs

		1.  Electricity


		2.  All energy



	F.  Production in United States

		1.  Location of nuclear reactors


		2.  US Electricity production from fission


		3.  Comparison to other forms of energy


XII.  Risks of Nuclear Fission

	A.  Radiation releases

		1.  General risks


		2.  Increased risks caused by nuclear
	B.  Accidents

1. Main concern



2. Steps taken to reduce risk



3.   Predicted loss of life by probability analysis

			a.  For nuclear fission


			b.  For coal


3. Three main accidents

a.


b.


c.


	C.  Terrorism / War



	D.  Nuclear waste



XIII.  Future of nuclear fission

	A.  Nuclear plants starts

		1.  1950-1994


		2.  1995-present

	B.  Costs associated with nuclear

		1.  Different stages


		2.  Variation in costs by country



XIV.  Recent trends in nuclear fission

A. 


B.


C.


D.


E.


XV.  Advantages of nuclear fission

	A.


	B.


	C.


XVI.  Thorium

	A.  What is it?

	B.  What happens when it absorbs neutrons?

	C.  Advantages?

D.  Disadvantages?
XVII.  Nuclear Fusion

	A.  Essentials of Fusion


	B.  Relation to the sun


	C.  Recent advances in fusion

		1.


		2.


		3.


		4.


		5.


