ME 470 Systems Design
Economics Laboratory

Objective:
To apply the tools of economic decision making to a large capital project and to a personal project.


Large Capital Project
The numbers shown in the table below are from an American Wind Energy Association document from several years ago (note the 9.5% interest rate).
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American Wind Energy Association
http://www.awea.org/pubs/factsheets/EconomicsOfWind-Feb2005.pdf 




Tasks:
Use the data from the table to:
· Develop depreciation tables
· Determine the payback period
· Determine the Net Present Value for a 20 year life.
· Determine the payback period and NPV for a 20 year life if we can charge 6 cents per kilowatt hour rather than 4 cents.

Depreciation Tables
Note that the table states a 5 year depreciation schedule is allowed for wind energy projects.  This is a form of subsidy, since a similar capital project would more likely have a 10-15 year depreciation period.  

Calculate the annual depreciation amounts for this project using the three methods mentioned in class (straight line, declining balance, and sum of the years digits). Assume the salvage value at the end of the time is 5 million.  Your table will look like Table 18.3 from Dieter and Schmidt (shown below).
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Payback Period
Determine the payback period (the number of years until the income exceeds the costs).

Net Present Value
We want a NPV assuming that the wind farm operates for 20 years.  To determine NPV, first make a cash flow diagram.  You will need to find all annual income and expenses.

Income
For income, the table specifies the annual income for the 35% capacity factor and the 4 cent per kilowatt hour price of electricity.  Add to this the tax savings from the depreciation over the first five years.  Assume a tax rate of 35% and a declining balance depreciation method.

Expenses
The table is a little unclear on expenses because the values are stated as percentages, which we will need to convert to dollars.

The first expense to convert to dollars is the loan payment.  Determine the annual payments for the loan with the assumptions from the table ($65 million capital cost, 60% of which is financed at 9.5% interest.)  You may want to explore the PMT financial function.

Once you have the annual payment on the debt, you can calculate the dollar amount of the other annual expenses (using the assumption that the debt expense represents 60% of the overall annual expenses.) 

Evaluation Criteria
· The report should have separate headings for each of the primary calculations (Depreciation, Payback Period, and Net Present Value
· The Depreciation Table is shown with correct results for each method.
· The payback periods are correctly calculated with the method and results clearly communicated.
· The NPV is shown with supporting calculations or annotated spreadsheet (The reviewer should be able to understand spreadsheet entries.)
· A Cash flow diagram is present and all expense and income components are shown
· The income and expense values are correctly calculated.
· The NPV calculations are correctly done and totaled.


Personal Project
We want to compare the net present value of going to work with an engineering degree at the beginning of 2010 to the net present value of going to a two year master’s degree  program (in any field) in 2010 and then entering the work world.  If you would like to select some other length of graduate program such as a PhD program, or a law degree, please contact your instructor.)

Tasks:
Report the Net Present Values for each choice.  Discuss the results (including any surprising information, limitations of the analysis, and/or how the calculation affects your choices.)

You should also
· Show a Cash Flow diagram for each choice.
· State your assumptions (with sources when possible) for the following
· Starting salary (annual income) for an ME with a bachelor’s degree
· Starting salary (annual income) for the person with the master’s degree of your choice
· Graduate School Costs
· Graduate School Income (if any)
· Interest rate 
· Time period of consideration

Evaluation Criteria
· Time and interest rates are reasonable.
· Sources are shown and are believable.
· Cash flow diagram is shown.
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TABLE 13,
Comparison of Depreciation Methods

$6000,C,
Year MACRS
1 1000 1807 1667 1200
2 1000 1263 133 1920
3 1000 852 1000 ns
4 1000 616 667 690
s 1000 431 £ 690
6 - — — 348





