HC 441: Topics in Energy Policy 
Final Exam

Name:________________________________

Section I:  10 Point Questions:

1.1 Explain how levelized costs are determined.
	


1.2 Explain why wind produced electricity is projected to have the lowest levelized cost of any renewable energy technology.
	


	


1.3 Twenty gallons of gas has an energy equivalent of 800 KWHs.  For a 2000 Kg vehicle (a typical minivan) this translates into an average fuel economy of 20 mpg or a total range of 400 miles.   Brand X new super batteries (available only at MallWart) can store energy at the rate of 200 watt hours per kg.   How many kilograms of Brand X batteries are therefore needed to duplicate this 400 mile range?
1.4 Suppose some sunny location has 1 KW per square meter of incident sunlight on it and you want to solve the 200,000 MW near term energy problem with PV arrays. How many square kilometers of PV array would you need? Make sure you properly account for efficiency.
	


1.5 Explain why flow batteries represent a scalable solution for energy storage.
	


1.6 What is cellulosic ethanol and why does it hold more promise than grain based ethanol as a significant source for biofuels?
	


1.7 Explain the parallel between the “energy dilemma” in the 1930s and our current situation.

	


Section II:  15 Point Questions
2.1 Explain how OTEC works in basic terms and why it holds such promise as a future source of energy generation.  What are some of the principle engineering challenges with constructing say, a 1000 MW OTEC plant?
	


2.2 Critically discuss the possibilities for obtaining a true hydrogen economy.  Identify what you think are the main obstacles that need to be overcome to reach this goal.
	


2.3 Qualitatively discuss how the physical geography/topography of a planet may shape the way that its resources are managed by its native “intelligent” civilization.
	


2.4 Explain why energy storage is a critical component of renewable energy technologies and give some specific examples of types of energy storage systems.
	


2.5 Senator X. Ray Thorium has proposed that we build 50 new breeder reactors across the US in order to produce 50,000 MegaWatts of much needed new electrical power.  The senator insists that this is the only feasible thing to do.  You are called to testify at the Senate hearing on this issue.  Give a quantitative argument, using the principles of estimation, to show that if Americans simply adopted the CFL as the standard light bulb then one could avoid building these new breeder reactors.
	


2.6 Our heroes, Fred, Sam and Ralph all have different methods of planetary management.  Explain how Sam should have better managed the Iron Axe in order for it not to have been used in a destructive manner.
	


Section III:  20 Point Questions
3.1 Construct what you believe is the most sensible energy generation plan for the Pacific Northwest region over the next 20 years. Be specific on the kinds of projects that you would envision, what their overall yield would be (in MegaWatts) and where they would be located.
	


3.2 Critically discuss the pros and cons of having a near term (5-15 years) LNG economy? What would you propose that should be done as a substitute given the required scale of 100,000 more MegaWatts needed by the year 2020 and what kind of facility(s) need to be built to reach the 100,000 MW goal.
	


3.3 Explain why the European Union countries serve as good examples of government driven initiatives in the area of renewable energy. Cite some specific projects or policies and discuss why you think Europe is able to better attack this issue than the US.
	


3.4 Answer one of the following two questions: 

a) I am pessimistic about our energy future because ... 
b) I am optimistic about our energy future because 

	


