HC 441: Topics in Energy Policy 
Final Exam

Name:________________________________

Section I:  10 Point Questions:

1.1 Explain how flow batteries serve as a scalable form of energy storage.
1.2 Explain why ocean wave energy technology may have substantial drawbacks
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 400 watt hours per kg.   How many kilograms of Brand X batteries are therefore needed to duplicate this 400 mile range?
1.4 Under what kind of conditions would the dedicated production of Hydrogen be a practical and reasonable strategy?
1.5 Via a numerical argument, demonstrate that tens of thousands of Megawatts of electrical power could be saved via the wide spread use of CFLs in American Households.
1.6 What is cellulosic ethanol and why does it hold more promise than grain based ethanol as a source for biofuels?
1.7 What is the main physics problem that limits the real world efficiency of a PV cell?
Section II:  15 Point Questions
2.1 Explain the importance of the concept of levelized costs when it comes to evaluation different renewable energy generating technologies.
2.2 According to the “Bothun Index” why does Wind energy have such a large relative advantage compared to other renewable technologies?
.
2.3 Explain why the delivery of “peak power” is difficult for a local utility company (like EWEB) to manage effectively.

2.4 Currently there are approximately 30 GW of wind nameplate capacity installed in the US.  Let's assume that in the year 2010 we will add 10 GW of new capacity and we will increase that annually at the rate of 25% (so 12.5 GW is added in 2011, etc).  Also assume that US electrical consumption increases at 2% per year.  Based on these trajectories, in approximately what year will wind energy reach 50% of our total electrical portfolio (solve this problem using the concept of exponential doubling times)

2.5 Conceptually explain how one can determine the depletion timescale of a physical resource and what determines the uncertainty in that determination.
2.6 Explain what Sam would need to do in order to avoid Ralph discovering the Iron Axe
Section III:  20 Point Questions
3.1 List or describe some of the factors that you believe render the US incapable of long term infrastructure planning.
3.2 Conceptually describe how a phased approach, using various bridging energy technologies, to our energy problem is the most sensible long term energy plan that we can implement.
3.3 Argue for or against the following proposition: 

"Global Cooperation" is fundamentally against human nature

3.4   Explain how a hierarchical world view naturally leads to treating nature as a consumable.
