Unit 6: Energy—Nonrenewable, Renewable and Sustainability

Test Outline

energy supply & distritbution

· What supplies 99% of the energy we use? 

· What percentage of the remaining 1% of the energy we use comes from nonrenewable and from renewable energy in the world? in the US?

· What is commercial energy?

· Why is there a discrepancy between pre-industrial countries and post-industrial countries in terms of commercial energy use?
· How long does it usually take to phase in a new energy alternative to the point where it accounts for 10–20% of total energy use? 

· What questions should we try to answer about each energy resource?
· What is net energy, and why is it important in evaluating an energy resource? 

· Why is the net energy for oil from the Middle East high and that for nuclear power low?

fossils fuels
· Oil
· reserves – where they are located; how much use has compared to other countries

· OPEC – who is it?

· importing vs exporting

· length of supply time at current consumption rates

· Review: advantages & disadvantages of drilling in ANWR

· uses of oil in US vs world

· extraction, refining

· How is oil extracted from the earth’s crust? (Brief summary of different levels of oil recovery—focus here should be on what?)

· SPECIFIC pros & cons of conventional oil as energy source

· Overview: pros & cons of using heavy oil from oil sand and oil shale as energy resources
· Natural Gas

· what it is; how it is formed 

· LPG vs LNG

· reserves – where are they located; how much compared to other countries

· distribution, transport

· length of supply time at current consumption rates

· In which realms is the use of natural gas increasing?

· SPECIFIC pros & cons of conventional oil as energy source

· Coal

· Reserves – where they are located; how much compared to other countries
· Characteristics of lignite, bituminous & anthracite coal, including where the reserves are located

· distribution, transport

· length of supply time at current consumption rates

· major uses of coal 

· Extraction - methods used 

· SPECIFIC pros & cons of conventional oil as energy source
· Overview: Briefly summarize how coal-fired electric power plants function (what is truly important here?)

· Overview: advantages and disadvantages of converting solid coal into gaseous and liquid fuels
· How are combustion (fossil fuel) reactions different from nuclear reactions?
nuclear energy
· nuclear reactors
· Summarize how it works—you should have a basic understanding
· ID major components on a diagram
· how electricity is produced from nuclear energy

· nuclear fuel cycle
·  open vs closed nuclear fuel cycle
· prevalence of nuclear energy
· reasons why commercial nuclear power plants were developed in the United States after World War II. 
· the factors that have contributed to the leveling off of the use of nuclear power plants to produce electricity
· which countries continue to rely on nuclear energy?
· advantages & disadvantages of using conventional nuclear fission to produce electricity
· Compare the advantages and disadvantages of using nuclear power and burning coal to produce electricity.
· How safe are nuclear power plants? 
· Overview:  vulnerablilty of are U.S. nuclear power plants to terrorist attack 
· low- vs high- level radioactive waste
· sources & storage, options for dealing with each
· include proposed site for storing high-level nuclear wastes at Yucca Mountain in Nevada. (more info not in text)
· options for retiring (decommissioning) worn-out nuclear power plants  
· non-fission nuclear energy
· overview: advantages and disadvantages of using (a) breeder nuclear fission and (b) nuclear fusion
· case studies: Chernobyl, Yucca Mt, Three-Mile Island, Hanford Nuclear Reservation

Alternative Energies
· hydroelectric power 

· biodiesel 

· ethanol

· geothermal energy

· human power

· hybrid (gasoline-electric) cars

· hydrogen (including hydrogen fuel cell cars)

· active solar power 

· passive solar power

· solar thermal systems

· photovoltaic cells 

· burning biomass (wood, crop residues, animal manure)

· heat from sewage 

· tidal

· wave 

· water temperature differences (ocean thermal energy conversion)

· wind power

For each, you should be able to

· briefly explain what it is 

· identify advantages and disadvantages

· explain which are most promising

energy sustainablity
· energy efficiency

·  advantages of improving energy efficiency

· energy efficiency vs energy conservation

· net energy efficiency and ways to improve it

· the least efficient energy-using devices

· how to improve energy efficiency in industry, transportation & buildings 

· specific examples from each sector 

· reasons why it is not being improved more quickly in each sector 

· how a nation can improve energy sustainability 

· use of micropower

· role of government & citizen education

· individual measures by citizens 

